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Abstract: This paper’s objective is to examine the asymmetric cointegration and asymmetric effects of
financial development and monetary policy on monetary transmission mechanisms in the Nigerian
context using annual data spanning the period from 1986 to 2023. This study pushes the frontiers
of knowledge by providing information on the nonlinear impacts of monetary policy and financial
sector innovations on monetary transmission mechanisms in Nigeria to help policymakers tailor
their strategies to local conditions, enhancing the effectiveness of monetary interventions in the
economy. To achieve this, this paper adopted nonlinear ARDL models to understand how changes
in the direction of monetary policy and developments in the financial system induce changes in the
transmission of monetary policy. The findings document the existence of asymmetries in both the
short and long run, revealing that the impacts of financial development and monetary policy on the
different monetary policy channels are not uniform. These asymmetries indicate that the responses
of various economic variables to monetary policy actions differ depending on the level of financial
development. These findings underscore the complexity of the monetary transmission mechanism
and the necessity for a nuanced understanding of how financial development and monetary policy
interact in different contexts. Consequently, this finding is symptomatic of some characteristics
of those financial markets on their way toward advanced developments. As the financial system
matures, monetary policy may have a greater impact on the cost of short-term funding for banks
without having any discernible effect on the rates at which businesses and households access funding.
Therefore, this paper recommends focusing on the policies that will foster the financial system across
the banking sector, capital market, bond market, and overall financial sector to improve the efficiency
of the monetary transmission process.

Keywords: financial development; credit channel; asset price channel; exchange rate channel; inflation
expectations channel; interest rate channel; monetary policy; monetary transmission mechanism

1. Introduction

Financial systems have witnessed massive developments globally over the last four
decades due to the changes and innovations within the financial system. These devel-
opments are also founded on new ways of providing financial services, the increasing
variety of financial products, and improved service offerings. It has been established that
financial development has many positive benefits on economic activities (Levine 1997,
2005; Bernanke et al. 1997; Oyadeyi 2023a, 2023c). The financial system is also critical to
the conduct and performance of central bank operations and the channels through which
they impact economic activity. This is because the financial system, vis-à-vis the monetary
policy channels, is the conduit that allows monetary policies to affect economic activities.
There are five channels through which monetary policies impact economic activities. These
are the asset price, credit, exchange rate, inflation expectations, and interest rate channels
(Bernanke et al. 1997; Mishkin 1995, 2004). Monetary policy operations affect the economy
through these channels, and financial development plays a crucial role in these operations.

According to the literature, financial development and the monetary policy decisions
of central banks may be related in two opposing ways. The first is that financial devel-
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opments, as well as financial innovations, may weaken the role of traditional financial
institutions (like commercial banks) in providing finance to the real sector when these
developments and innovations deepen capital market liquidity. This may, in effect, weaken
the credit channel, since households and firms may switch from traditional financial insti-
tutions, such as commercial banks, as the external finance premium of bank funding rises
(Singh et al. 2008; Seth and Kalyanaraman 2017; Oyadeyi 2023b). In effect, when banks are
in equilibrium, they may not adjust lending rates in line with shifts in the central bank’s
policies (Meneses-González et al. 2022; Oyadeyi 2024a). This, however, may depend on
whether banks can switch from their traditional short-term lending or not (due to financial
development or other innovations). If they can, then they may not adjust deposit rates in
line with a monetary policy rate change, while, if they cannot, they most likely will change
deposit rates in line with a central bank’s monetary policy rate change.

Secondly, financial development can also strengthen the monetary transmission pro-
cess, since economic agents operating in highly developed financial markets are more likely
to influence activities within the financial system and their decisions tend to be connected
with the policy authorities (Meneses-González et al. 2022). Furthermore, highly developed
financial markets are characterized by a broader range of financial products that are linked
to the monetary policy decisions in an economy (Vrolijk 1997; Oyadeyi 2022b; Oyadeyi
2023d). This implies that a policy rate change will induce changes in investor preferences
for the different financial instruments and investments (like stocks, bonds, and fixed in-
come). In addition, Seth and Kalyanaraman (2017) are of the view that financial markets
that are not highly developed do not witness the same level of financial innovations and
products as highly developed markets, because banks in these markets tend not to adjust
their interest rates in line with shifts in the policy rate, due to the chance that the credits
created may be weakly linked to deposit creation in the financial system, thereby negatively
affecting the money multiplier.

Nigeria currently adopts five monetary policy transmission channels. However, these
channels are sometimes weak or ineffective (Shortland and Stasavage 2004; Kireyev 2015;
Bordalo et al. 2020; Oyadeyi 2022a). For instance, the level of financial progress within
the interbank market has hampered the interest rate channel. Furthermore, the asset
price channel is weakened because of the shallow equity market, while limited capital
mobility and the continuous adoption of different exchange rate systems across different
foreign exchange markets hamper the effectiveness of the exchange rate channel. The credit
channel is often hampered by developments within the capital market, while the inflation
expectations channel is weakened because of the inability of the monetary authorities
to meet their inflation target and, by extension, their inability to control inflation over
extended periods. As a result, financial developments and monetary policy operations
play a vital role in strengthening a central bank’s policy effectiveness and transmission in
the economy. Consequently, this paper will undertake research on the asymmetric effects
of financial development and monetary policy on the transmission channels of monetary
policy in Nigeria.

The literature has examined the connection between a central bank’s monetary pol-
icy operations, financial development, and monetary transmission mechanisms, either
jointly or separately. For instance, studies like Alfaro et al. (2003), Singh et al. (2008),
Zwolankowski (2011), Nyamongo and Ndirangu (2013), Apanisile and Osinubi (2019), Oy-
adeyi and Akinbobola (2020), Auer (2022), Meneses-González et al. (2022), and Nguyen et al.
(2022) have investigated the role of financial development on the transmission mechanism.
On the other hand, a second set of studies, such as Loayza and Schmidt-Hebbel (2002),
Kuttner and Mosser (2002), Boivin et al. (2010), Mishra et al. (2010), Havranek and Rusnak
(2013), Ascarya (2012), Bashagi et al. (2019), and Oyadeyi and Akinbobola (2022), have
focused on money transmissions and the pass-through process. In addition, a third set of
studies, like Bernanke and Gertler (1995), Minguez (1997), Alfaro et al. (2003), Ogun and
Akinlo (2010), Lerskullawat (2016, 2018a, 2018b), Babilla (2022), and Farajnezhad (2022),
have focused on the connection between financial development and the credit channel.
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As a result, studies on this issue are not new. However, the concern that the paper will
address is the asymmetric changes in financial development and central bank’s monetary
policies and how they affect money transmission in Nigeria. This is because linear models
cannot show the entire relationship due to structural changes and short-term volatility in
economic cycles.

Furthermore, Raza et al. (2016) were of the view that, when the period of study in-
cludes the global financial crisis of 2007–2008, nonlinearities such as financial and structural
factors and asymmetric behavior were found to have caused bank liquidation and brought
about other constraints, negatively impacting market dynamics. Therefore, the asymmetric
behavior of financial development and central bank monetary policy actions may have
contributed to the weakness of some of these monetary policy channels in Nigeria, which
has often been overlooked in previous research. In addition, a linear relationship on the
topic will not adequately capture financial developments within the stock market, which
can be highly volatile (Adediran et al. 2024). This also extends to the exchange rate market,
which is also often volatile. According to Sheikh et al. (2020), nonlinear long-run relation-
ships between the performance of the capital market and exchange/currency rates were
disrupted during the global financial crisis.

Therefore, this paper aims to investigate how the nonlinear effects of financial devel-
opment and monetary policy influence the monetary transmission mechanism in Nigeria.
This is because understanding proper monetary policy conduct in the economy requires
that authorities have a firm grasp on the factors that influence the monetary transmission
mechanism (European Central Bank 2010). The remaining sections of this paper are laid
out as follows. The second section presents an empirical discussion of the literature, while
the third presents the methodology and discusses the data sources and measurements. In
the fourth section, we discussed estimation and the discussion of the results, and, in the
final section, we offered some potential next steps for further research.

2. Review of the Literature

Bean et al. (2002) explored the effects of financial frictions on the monetary transmis-
sion mechanism. Both the bank lending channel and the credit channel were found to be
active in the countries studied, and the paper also found that financial frictions played a
significant role in the dissemination of monetary policy. Zwolankowski (2011) explored
the role of financial crisis and financial system stability on the transmission of monetary
policy in the US. The paper suggested that the allocation of capital has been affected due
to the ease at which investors have access to bank loans and an excessive propensity to
risk. Furthermore, the paper found that the financial system imbalance was caused by
an expansion of innovative instruments that had very difficult risk profiles within the
financial system.

The relationship between the financial structure, the institutional quality, and the
transmission of monetary policy was the subject of a meta-analysis conducted by Bhat-
tacharya et al. (2019). The paper argued that financial development is crucial to the success
of monetary policy and that the financial accelerator indicator is vital to the successful
transmission of monetary policy on growth in output. Meneses-González et al. (2022) ex-
amined the impacts of financial development on monetary transmission mechanisms across
43 countries from 2000 to 2019. The paper employed the strategy of Brandao-Marques et al.
(2020) in specifying the Taylor rule. The paper proved that financial development does
strengthen the monetary transmission mechanism with respect to deposit rates but does
not influence the lending rate.

Using a conventional New Keynesian framework, Auer (2022) analyzed how financial
integration affects the propagation of monetary policy, extending the work of Woodford
(2010) by including financial markets within the global integration process and considering
how they impact monetary transmission. The findings showed that financial integration
does not weaken the effectiveness of monetary policy in influencing output and prices.
The paper also discovered that the presence of the exchange rate and asset price channels



Economies 2024, 12, 191 4 of 27

strengthened monetary policy because their positive effects outweighed the negative effects
of the interest rate channel. Lerskullawat (2018a) used quarterly data from 1991 to 2016 to
analyze the impact of banking competition and banking stability on the lending channel
of monetary policy. The paper discovered that monetary policy has a sizeable impact on
the lending channel, with the effect being greater for institutions with a larger asset base
than those with a smaller one. Furthermore, the results demonstrated that monetary policy
in Thailand is unable to affect the lending channel because of banking competition and
banking stability.

Lerskullawat (2016) analyzed the effects of developments in the banking industry and
capital markets on money transmission through bank lending. This paper analyzed 89
commercial banks from 1999 to 2011 across five ASEAN countries (Indonesia, Malaysia,
the Philippines, Singapore, and Thailand). The results demonstrated that a central bank’s
policy exerts a sizable impact on the banking sector through the lending channel, although
this impact was less pronounced for strong, capitalized, and highly liquid banks. However,
the channel was directly affected by bank size. The paper concludes that changes in
the banks and capital market operators reduce the impact of a central bank’s policies on
bank lending. Using quarterly data from 1992 to 2011, Lerskullawat (2018b) analyzed the
impact of lending from commercial banks and the role the financial sector plays in lending
in Thailand. Lerskullawat (2018b) found results that are consistent with those found in
Lerskullawat (2016) for Thailand. That is, the size of the bank had an immediate impact on
lending (through bank loans) and changes in the banking industry and the capital markets
dampened the central bank’s influence on the lending channel.

Ahiadorme (2022) empirically investigated the distribution role of growth in the
financial sector and how it influences monetary policy transmission from monetary policy
to inequality in 32 Sub-Saharan African (SSA) countries spanning the years 2000 to 2017.
The findings suggested that a country’s monetary policy is important and significantly
influences income inequality, while financial development worsens the disequalizing effects
of a central bank’s policy shocks. The paper concluded that, even though the central bank’s
monetary policy and developments in the financial sector exert redistributive effects, the
latter tends to contribute more to inequality in Sub-Saharan Africa. Nguyen et al. (2022)
analyzed how financial development affected money transmission within a multiple-tool
regime in Vietnam. The paper focused on the period spanning 2007 to 2020 and focused
on commercial banks in Vietnam. The paper found that financial advancement hinders
bank lending. The paper also showed that the influence of financial development on bank
loan supply was heterogeneous across the banks, and the results were consistent across the
sample when tested for robustness.

Using a dynamic stochastic general equilibrium (DSGE) approach, Apanisile and
Osinubi (2019) analyzed the impact of advancements within the financial sector on the
efficiency of money transmissions in Nigeria. The research results demonstrated the impor-
tance of advanced developments in enhancing the transmission pathways through which a
central bank’s policies affect economic activities. The paper found that the expectations
channel was the greatest in stimulating prices in Nigeria, while the credit channel was
the strongest in stimulating output. Using a New Keynesian DSGE framework, Apanisile
(2021) explored how remittance inflows affected money transmission. The paper suggested
that the bulk of remittances are not remitted within the formal financial system, but they
are passed through the informal financial system in Nigeria, thereby implying that the
bulk of remittance inflows are consumed, rather than invested in productive activities. The
paper finally found remittance inflow not to be inflationary for Nigeria, while it weakens
the effectiveness of the central bank’s policies in Nigeria.

The effects of Nigeria’s growing financial sector on the country’s money transmission
system were studied by Oyadeyi and Akinbobola (2020). They used a variety of metrics
to probe how progress in the financial sector influences money transmission. The paper
used the ARDL and structural break approach to establish whether advancements in the
financial sector and its joint effect with the central bank’s policies had significant effects
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on the monetary transmission mechanism. Capital market, bond market, and financial
liberalization indicators all played less of a role in the transmission process than banking
sector indicators. The paper also hints that the traditional interest rate channel is where
financial development has the greatest impact, while the exchange rate channel is where it
has the least.

In summary, the literature review has been able to carry out an exposition on the links
between financial development, monetary policy, and monetary transmission mechanisms
across the different regions of the world. Some of the common themes from this survey is
that financial development plays a critical role in the monetary transmission process. Fur-
thermore, the use of the New Keynesian framework in providing information on monetary
transmission mechanisms is paramount. In addition, several methods have been used to an-
alyze this relationship, ranging from DSGE methods to ARDL methods in country-specific
contexts and system GMM methods for panel studies. However, to push the frontiers of
knowledge, this study explores the nonlinear effects of financial development and mone-
tary policy on the monetary transmission mechanism in Nigeria. This is important as it
helps policymakers to understand the nuances between these relationships, enabling the
provision of robust policy frameworks for monetary policy operations in Nigeria.

3. Methodology, Data Sources, and Measurements
3.1. Theoretical Framework
The New Keynesian Framework

Financial development and the efficacy of monetary policy are critical components
in understanding the broader dynamics of economic growth and stability. The monetary
transmission mechanism, which describes how policy actions affect the economy, is central
to this discussion. A robust theoretical framework for analyzing these relationships is the
New Keynesian framework. The New Keynesian framework integrates microeconomic
foundations into macroeconomic models, emphasizing nominal rigidities such as price
stickiness and wage rigidity. These concepts are pivotal in explaining why markets do not
always clear instantaneously and why monetary policy can have significant real effects on
the economy.

A fundamental aspect of the New Keynesian framework is the incorporation of rational
expectations. Economic agents, whether consumers, firms, or investors, form expectations
about future economic conditions based on available information, influencing their current
decisions. These expectations are crucial in shaping the impact of monetary policy. For
instance, if economic agents anticipate lower future interest rates, they might increase their
current spending and investment, stimulating economic activity. Monetary policy rules,
such as the Taylor rule, are often embedded within the New Keynesian framework. These
rules guide how central banks should adjust interest rates in response to deviations from
target inflation and output gaps, providing a systematic approach to monetary policy. The
interaction between these rules and the economic behavior of agents forms the backbone of
the monetary transmission mechanism.

The monetary transmission mechanism in the New Keynesian framework operates
through several channels. The interest rate channel is primary, where central banks influ-
ence short-term interest rates through policy instruments. Changes in these rates affect
borrowing costs, investment decisions, and consumer spending, thereby impacting eco-
nomic activity. Lower interest rates generally stimulate the economy, while higher rates
tend to dampen it. The credit channel highlights the role of financial intermediaries in
the transmission mechanism. Changes in monetary policy affect banks’ lending behavior,
influencing the availability and cost of credit for businesses and households. A well-
functioning credit channel ensures that policy changes are effectively transmitted to the
broader economy.

The exchange rate channel is another critical pathway, where monetary policy impacts
exchange rates, affecting the competitiveness of exports and imports. For example, a lower
interest rate may lead to currency depreciation, boosting export demand, while a higher
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rate can cause currency appreciation, making exports more expensive. Expectations play
a vital role in the transmission mechanism. If economic agents expect future monetary
policy actions to be expansionary, they might increase their spending and investment today,
affecting current economic activity. This expectations channel underscores the importance
of credible and predictable monetary policy. Finally, the wealth effect channel operates
through changes in asset prices, such as stocks, bonds, and real estate, influenced by
monetary policy. Changes in asset prices affect household wealth and, consequently, their
consumption patterns, further impacting economic activity.

Financial development enhances the effectiveness of these transmission channels.
Well-developed financial markets facilitate efficient resource allocation, improving the
responsiveness of investment and consumption to monetary policy changes. Strong and
resilient financial intermediaries, including banks and non-bank financial institutions,
enhance the credit channel’s effectiveness by ensuring that changes in policy rates are
transmitted to borrowers. Sound regulatory and institutional frameworks support finan-
cial stability, ensuring that monetary policy achieves its desired effects without being
undermined by financial instability.

In applying the New Keynesian framework to analyze financial development, mone-
tary policy, and the monetary transmission mechanism, examining the relative importance
of various transmission channels in different financial development contexts allows for
a nuanced understanding of the interplay between financial development and monetary
policy effectiveness. In essence, the New Keynesian framework offers a comprehensive
approach to analyzing the complex relationships between financial development, monetary
policy, and the monetary transmission mechanism. By understanding these dynamics,
policymakers can better design and implement monetary policies that promote economic
stability and growth.

3.2. Estimation Technique

This paper adopted the nonlinear autoregressive distributed lag (NARDL) model as
proposed by Shin et al. (2014) to study the asymmetric impacts of financial development
and monetary policy on the monetary transmission mechanism. The nonlinear autore-
gressive distributed lag (NARDL) method is a highly suitable estimation technique for
examining the asymmetric impacts of financial development and monetary policy on var-
ious monetary policy channels. The NARDL method was chosen for numerous reasons,
which are rooted in its capacity to accurately capture the intricate dynamics that define
these economic relationships. The NARDL method’s capacity to capture asymmetric rela-
tionships is a primary reason for its adoption. These asymmetries may not be adequately
represented by conventional linear models, as they presume uniform responses to changes
in independent variables. Conversely, the NARDL method enables the estimation of posi-
tive and negative changes separately, thereby enabling a more nuanced comprehension of
how economic variables react to increases and decreases in monetary policy interventions
and financial development.

Another substantial advantage of the NARDL approach is its ability to model both
short-term dynamics and long-term relationships within a single framework. The exhaus-
tive capture of the diverse effects of monetary policy is essential, as they can evolve over a
variety of time horizons. The NARDL method enables the simultaneous analysis of short-
and long-term effects, providing a comprehensive understanding of the temporal dynamics
of the monetary transmission mechanism. Additionally, the NARDL method is proficient
in managing nonlinearities in economic relationships. A modelling approach that can
incorporate the complexities of the relationships between financial development, monetary
policy, and the monetary transmission mechanism is required due to the documented
nonlinear effects. The NARDL model’s capacity to incorporate nonlinear modifications
guarantees a more precise and realistic depiction of these interactions, thereby resolving a
lacuna that is frequently disregarded in existing linear studies. Lastly, the NARDL method’s
applicability is further enhanced by its resilience to the integration properties of variables.
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The estimation process is frequently complicated by the varied orders of integration that
economic data frequently exhibit. If the variables are not integrated of order two [I(2)],
the NARDL method can be implemented, regardless of whether they are integrated of
order zero [I(0)], order one [I(1)], or a combination of both. This adaptability facilitates the
estimation process and improves the reliability of the results, particularly when dealing
with intricate macroeconomic data.

In addition, the NARDL method offers invaluable insights from a policy perspective.
To develop effective interventions, policymakers must possess a sophisticated comprehen-
sion of the interplay between monetary policy and financial development. The NARDL
method’s comprehensive examination of asymmetric and nonlinear effects provides prac-
tical advice for customizing monetary policies to unique economic conditions, thereby
increasing their efficacy and averting the potential drawbacks of a one-size-fits-all approach.
Finally, the NARDL method is empirically well supported in the literature, with a plethora
of studies illustrating its efficacy in capturing asymmetries and nonlinearities in economic
relationships. The NARDL method is a viable option for investigating the asymmetric
effects of monetary policy and financial development, because it provides analysis with
credibility and reliability.

Therefore, this paper starts by specifying the linear form of the model.

mtmt = θ0 + θ1mprt + θ2 f dt + θ3xt + µt (1)

where mtm represents the monetary transmission mechanism, fd represents financial devel-
opment, mpr represents the monetary policy rate, and x represents the control variables
meant to capture other important factors that affect the regressand, aside from the main
regressors stipulated in Equation (1). Following the works of Lacheheb and Sirag (2019)
and Parvin (2022), this paper disaggregates Equation (1) into its nonlinear form.

mtmt = θ0 + θ1mpr+t + θ2mpr−t + θ3 f d+t + θ4 f d−t + θ5xt + µt (2)

The positive changes are f d+t and mpr+t , while the negative changes are f d−t and
mpr−t . They both account for the nonlinear impacts of financial development and a central
bank’s policy. These are respecified in Equations (3)–(6):

mpr+t =
k

∑
i=1

∆mpr+t =
k

∑
i=1

max(∆mpri, 0) (3)

mpr−t =
k

∑
i=1

∆mpr−t =
k

∑
i=1

min(∆mpri, 0) (4)

f d+t =
k

∑
i=1

∆ f d+t =
k

∑
i=1

max(∆ f di, 0) (5)

f d−t =
k

∑
i=1

∆ f d−t =
k

∑
i=1

min(∆ f di, 0) (6)

To derive the error correction representation of Equation (2), therefore, we have
the following:

∆mtmt = β0 +
j

∑
i=1

λi∆mtmt−i +
k
∑

i=0
γ+

1 ∆mpr+t−i +
k
∑

i=0
γ−

2 ∆mpr−t−i +
k
∑

i=0
γ+

3 ∆ f d+t−i +
k
∑

i=0
γ−

4 ∆ f d−t−i

+
k
∑

i=0
γ5∆xt−i + β1mtmt−1 + β2mpr+t + β3mpr−t + β4 f d+t + β5 f d−t + β6xt + εt

(7)

where j and k are the lag orders; θ1 = β2
β1

, θ2 = β3
β1

, θ3 = β4
β1

, θ4 = β5
β1

, and θ5 = β6
β1

are the

long-run asymmetric effects, and
k
∑

i=1
γi are the short-run asymmetric effects.
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3.3. Data Sources and Measurements

Annual data from 1986 to 2023 are used in this paper. The all-share index was used as a
proxy for the asset price channel. The credit growth to the private sector was used as a proxy
for the credit channel. The nominal exchange rate was used as a proxy for the exchange
rate channel. The consumer price index was used as a proxy for the inflation expectations
channel, while the average lending rate was used as a proxy for the interest rate channel.
These five channels make up the monetary transmission mechanism channels in this study.
In addition, financial system indicators, such as those for the banking industry, the stock
market, the bond market, and the general financial system, were also used as proxies for
the financial development indicators. Table 1 displays the information in greater detail.

Table 1. Summary of the variable measurements and data sources.

Variables Measurement of Variables Sources of Data

Monetary Transmission
Mechanism (MTM) Indicators

Asset Price Channel (APC) = Growth Rate of All-Share Index
Credit Channel (CC) = Growth Rate of Private Sector Credits
Exchange Rate Channel (EXC) = Growth Rate of Nominal
Exchange Rate
Inflation Expectations Channel (IEC) = Growth Rate of the
Consumer Price Index
Interest Rate Channel (INT) = Average of Prime Lending Rate
and Maximum Lending Rate

Central Bank of Nigeria (2023)
(CBN) Bulletin

Financial Development (FD)
Indicators

Financial Sector Development (FSD) = Broad Money Supply
GDP

Financial Depth by Activity (FDPA) = Private Sector Credit
GDP

Financial Depth by Size (FDPS) = Total Deposit Money Banks Asset
GDP

Financial Innovation (FIN) = Debt Stock
GDP

Financial Deepening by Size (FDES) = Stock Market Capapitalization
GDP

Financial Deepening by Activity (FDEA)
= Stock Market Value Traded

GDP
Financial Efficiency (FEF) = Stock Market Value Traded

Stock Market Capitalization

Central Bank of Nigeria (2023)
(CBN) Bulletin

Monetary Policy (MPR) MPR = Monetary Policy Rate CBN Bulletin (2023)

Liquidity Ratio (LR) LR = Liquidity Ratio CBN Bulletin (2023)

Loan-to-Deposit Ratio (LDR) LDR = Loan-to-Deposit Ratio CBN Bulletin (2023)

Savings Rate (SR) SR = Savings Rate CBN Bulletin (2023)

Source: author’s compilation, 2024. Note: the measures of financial development were derived from the database
of Beck et al. (1999, 2000).

3.4. Theoretical Expectations among the Variables

Table 2 summarizes the a priori expectations among the variables used to examine the im-
pact of financial development and monetary policy on the monetary transmission mechanism.

Table 2. Summary of theoretical expectations among the variables.

Variables APC CC EXC IEC INT

Financial Depth (Size) - + + - -
Financial Depth (Activity) - + + - -
Financial Sector Development - + + - -
Financial Innovation + + + + +
Financial Deepening (Size) + + + + +
Financial Deepening (Activity) + + + + +
Financial Efficiency + + + + +
Monetary Policy - - + + +

Source: author’s compilation, 2024. Note: The ‘+’ sign indicates a positive relationship while the ‘-’ sign indicates
a negative relationship between the variables.
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4. Estimation Analysis and Results
4.1. Preliminary Analyses

This paper begins the analysis with a preliminary investigation of the descriptive
features of the data. From Table 3, the mean and median values of the variables showed
good consistency as their values are very close and lie within the maximum and minimum
values. Financial deepening by activity showed the least variability at 0.93, while the ex-
change rate channel displayed the most variability at 58.87. The skewness statistic showed
that all the variables were positively skewed except for the loan-to-deposit ratio, which
was negatively skewed; the kurtoses of the asset price channel, credit channel, exchange
rate channel, inflation expectations channel, interest rate channel, financial deepening by
size, financial deepening by activity, financial efficiency, monetary policy rate, and liquidity
ratio were greater than 3. This suggests that their distribution has higher peaks than the
average. The kurtoses of the financial sector development, financial depth by size and
activity, financial innovation, loan-to-deposit ratio, and savings rate were, however, all less
skewed than the normal distribution.

Table 3. Descriptive characteristics of the variables.

APC CC EXC IEC INT FSD FDPS FDPA

Mean 22.55 26.39 25.51 19.44 21.08 16 24.32 12.09
Median 25.52 20.16 7.5 12.72 20.44 13.12 23.05 8.64

Maximum 130.94 127.55 323.53 72.84 30.5 24.9 40.32 22.75
Minimum −45.77 −29.22 −5.77 5.39 11.25 8.46 11.23 5.81
Std. Dev. 35.29 28.81 58.87 17.57 3.54 5.46 7.69 5.63
Skewness 0.49 1.33 3.94 1.74 0.3 0.33 0.21 0.48
Kurtosis 3.82 6.04 19.66 4.7 4.3 1.45 2.14 1.48

Jarque–Bera 2.46 24.51 509.42 22.46 3.1 4.28 1.38 4.86
Probability 0.29 0.34 0.56 0.71 0.21 0.12 0.55 0.09

Sum 812 950 918 700 759 576 875 435
SSD 43,587 29,045 12,1296 10,811 438 1044 2067 1109

Observations 36 36 36 36 36 36 36 36

FDES FDEA FIN FEF MPR LR LTD SR

Mean 12.34 0.85 9.06 5.94 13.64 48.55 65.97 6.89
Median 10.84 0.6 8.56 5.48 13.5 46.09 66.06 4.14

Maximum 38.01 4.2 16.49 17.56 26 104.2 96.82 18.8
Minimum 3.09 0.04 3.1 1.02 6 26.39 37.56 1.41
Std. Dev. 8.5 0.93 3.4 3.62 3.76 14.99 13.52 5.31
Skewness 0.81 1.93 0.78 0.86 0.81 1.62 −0.05 0.94
Kurtosis 3.33 6.84 2.92 4.16 5.1 6.85 2.7 2.31

Jarque–Bera 4.14 44.49 3.67 6.48 10.52 37.98 0.15 5.97
Probability 0.13 0 0.16 0.04 0.01 0 0.93 0.05

Sum 444 31 326 214 491 1748 2375 248
SSD 2527 30 405 459 495 7869 6401 987

Observations 36 36 36 36 36 36 36 36

Source: author’s compilation, 2024.

The Jarque–Bera normality test showed that the probability values of the asset price
channel, interest rate channel, financial sector development, financial depth by size, finan-
cial depth by activity, financial deepening by size, financial innovation, loan-to-deposit
ratio, savings rate, and others follow a normal distribution. As presented in Table 4, this
paper determined the correlation analysis of each financial development indicator and the
various transmission channels. As a result, we examined whether or not the independent
and dependent variables were correlated, and our findings indicated that no such strong
correlation existed.
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Table 4. Correlation matrix of the variables.

APC CC EXC IEC INT

FSD −0.4007 −0.2954 −0.2169 −0.3357 0.0175
FDPS −0.4247 −0.1484 −0.1825 −0.4737 −0.1402
FDPA −0.4841 −0.2929 −0.2019 −0.3306 −0.0325
FDES −0.1625 0.0346 −0.3178 −0.4394 −0.2240
FDEA −0.2423 0.1645 −0.2709 −0.3883 −0.3105
FIN 0.0549 −0.1850 0.2421 0.1209 0.1320
FEF −0.3585 0.0477 −0.1454 −0.3753 −0.4105
MPR 0.2391 0.1475 0.2207 0.3806 0.6168
LR −0.0830 −0.1127 −0.0044 −0.2572 0.0427

LTD −0.1058 0.1972 −0.0387 −0.0674 −0.3642
SR 0.4358 0.0717 0.1758 0.6405 0.3167

Source: author’s computation, 2024.

For the estimation of the unit root analyses, we used the augmented Dickey–Fuller
test (Dickey and Fuller 1981) and the Phillip–Perron test (Phillips and Perron 1988). Table 5
shows that all the monetary policy channels were stationary at the first differenced form.
The liquidity ratio, loan-to-deposit rate, and monetary policy rate were all stationary in
level form. However, variables such as the savings rate and all the indicators of financial
development were I(1). These results lend credence to adopting Shin et al.’s (2014) proposed
asymmetric ARDL framework.

Table 5. Unit root tests.

Variable Test
Levels First Difference

Status
T-Stats p Value T-Stats p Value

APC ADF −1.0345 (0.8531) −4.2579 (0.0020) *** I(1)
PP −1.0396 (0.8545) −4.7403 (0.0005) *** I(1)

CC ADF −1.0459 (0.7651) −5.4409 (0.0001) *** I(1)
PP −1.4109 (0.9651) −5.4409 (0.0001) *** I(1)

EXC ADF −1.0945 (0.5673) −5.8309 (0.0000) *** I(1)
PP −1.0679 (0.9874) −5.8644 (0.0000) *** I(1)

IEC ADF −0.9838 (0.7170) −3.4238 (0.0170) *** I(1)
PP −0.9059 (0.8864) −7.1216 (0.0000) *** I(1)

INT ADF −1.0234 (0.8965) −5.9836 (0.0000) *** I(1)
PP −1.3261 (0.6575) −5.8795 (0.0000) *** I(1)

MPR ADF −3.2488 (0.0254) ** I(0)
PP −3.3115 (0.0219) ** I(0)

FSD ADF −0.7732 (0.8143) −5.3894 (0.0001) *** I(1)
PP −0.5846 (0.8615) −5.6467 (0.0000) *** I(1)

FDPA ADF −0.7592 (0.8174) −5.4099 (0.0001) *** I(1)
PP −0.9273 (0.7675) −6.0887 (0.0000) *** I(1)

FDPS ADF −1.6934 (0.4255) −4.0064 (0.0039) *** I(1)
PP −0.8927 (0.7787) −3.7814 (0.0070) *** I(1)

FDEA ADF −2.3928 (0.1510) −6.3114 (0.0000) *** I(1)
PP −2.3002 (0.1775) −10.049 (0.0000) *** I(1)

FDES ADF −1.6866 (0.4290) −6.6117 (0.0000) *** I(1)
PP −1.4929 (0.5254) −9.5341 (0.0000) *** I(1)

FIN ADF −2.2189 (0.2035) −5.2675 (0.0001) *** I(1)
PP −2.1689 (0.2206) −5.3354 (0.0001) *** I(1)
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Table 5. Cont.

Variable Test
Levels First Difference

Status
T-Stats p Value T-Stats p Value

FEF ADF −2.5198 (0.1196) −7.9572 (0.0000) *** I(1)
PP −2.5198 (0.1196) −11.129 (0.0000) *** I(1)

LR ADF −3.2143 (0.0275) ** I(0)
PP −3.2143 (0.0275) ** I(0)

LTD ADF −5.3305 (0.0001) *** I(0)
PP −3.0096 (0.0437) ** I(0)

SR ADF −0.8413 (0.7946) −6.6165 (0.0000) *** I(1)
PP −0.9513 (0.7595) −6.6008 (0.0000) *** I(1)

Source: author’s computation, 2024. *** and ** represent significance at 1 and 5 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.

4.2. Main Analyses
4.2.1. The Asymmetric Impacts of Development in the Broad Financial Sector on the
Monetary Transmission Mechanism

This paper’s first main analyses focus on the asymmetric effects of Nigeria’s broad
financial sector indicator (FSD) and monetary policy rate (MPR) on the country’s monetary
transmission mechanism. Table 6 shows that in the short run, negative changes in financial
sector development will improve the asset price channel by 12.7 percent. Therefore, a
drop in banking-related financial sector development should boost the value of companies’
shares on the national stock exchange, while a rise in banking-related financial development
would reduce the value of companies’ shares by 3 percent. Furthermore, positive and
negative shifts in monetary policy have impacts on movements in the asset price channel
in Nigeria. Positive shifts in monetary policy reduce the asset price channel by 1.9 percent,
while negative shifts increase asset prices by 1.2 percent. In the long term, a positive shift
in financial sector development reduces the share price of firms, while a negative shift in
financial sector development will increase the share price of listed firms on the nation’s
stock exchange. This outcome follows a priori expectations since activities within the capital
market are affected by the interest rates on risk-free investments. If interest rates are high
due to reduced money supply, then investors will prefer to withdraw their investments
from the capital market and invest in risk-free assets at a higher interest rate, while, when
rates are low, they will go for risky investments within the capital market. In addition, a
reduction in the monetary policy rate positively affects the asset price channel in the long
run for Nigeria and vice versa for a rise in the monetary policy rate. That is, a negative
monetary policy change raises the share price on the nation’s stock exchange by 9.7 percent,
while a rise in the monetary policy reduces share prices by 2.2 percent.

Furthermore, the findings demonstrated that the credit channel responds to the short-
term effects of both positive and negative shifts in financial sector development. That
is, positive changes in financial sector development would improve credit creation by
4.9 percent, while negative changes in financial sector development would reduce credit
creation by 0.55 percent. This channel also benefits from positive and negative shifts in
monetary policy. To put it another way, if the central bank were to positively change its
monetary policy, commercial banks would be forced to increase its lending rates, leading
to a fall in credit creation as investors may find a rise in interest rates too costly, even
though commercial banks have more incentive to increase their lending to the private sector
through the credit channel. However, negative monetary policy changes reduce the interest
rate on loans that commercial banks create, leading to a rise in the credit created and in
the credit channel in the short run. In the long run, a positive change in financial sector
development will positively impact the credit channel. This is because financial sector
developments come with alternative means of accessing credit for businesses, thereby
affecting the amount of credit that businesses take from mainstream banking activities,
since they can raise capital from other markets such as the bond market, the capital market,
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or other short- or long-term securities. Furthermore, the long-term results confirm the
short-term findings because of the negative impact of monetary policy on the credit channel.
A negative shift in monetary policy would thus prompt financial institutions to expand
their lending to the private sector via the credit channel, resulting in higher short-term
profits and longer-term returns.

Table 6. Asymmetric impacts of financial sector development on monetary transmission.

APC CC EXC IEC INT

Short-Run Results

D(FSD_POS) −3.0876 4.9038 1.1827 −0.4356 −0.4589
(0.0351) ** (0.0449) ** (0.7526) (0.0557) * (0.0132) **

D(FSD_NEG) 12.7136 −0.5509 4.4216 2.2874 0.1074
(0.0711) * (0.0899) * (0.6777) (0.0549) * (0.0855) *

D(MPR_POS) −1.9086 −3.1870 7.9996 0.9956 0.6288
(0.0367) ** (0.0187) ** (0.1248) (0.0472) ** (0.0035) ***

D(MPR_NEG) 1.1508 0.1520 −2.2471 −2.3543 −0.6143
(0.0567) * (0.0452) ** (0.7093) (0.0125) ** (0.0156) **

D(LR) −0.2619 −0.7309 0.9108 0.1755 −0.0211
(0.4711) (0.0473) ** (0.2695) (0.3623) (0.5120)

D(LTD) −1.2491 0.3567 −1.3228 0.0397 −0.0629
(0.0015) *** (0.3646) (0.2139) (0.8529) (0.1478)

D(SR) 11.7854 −4.5726 −5.2941 3.4170 0.2536
(0.0011) *** (0.1847) (0.3017) (0.0886) * (0.2857)

CointEq(-1) −0.3221 −0.2785 −0.1974 −0.0708 −0.4083
(0.0000) *** (0.0000) *** (0.0000) *** (0.0002) *** (0.0000) ***

Bound Test Results 10.1797 8.3163 5.862075 4.2230 9.323850

Long-Run Results

FSD_POS −6.0094 2.4502 0.9877 −0.4068 0.1996
(0.0001) *** (0.0081) *** (0.7517) (0.0169) ** (0.0102) **

FSD_NEG 9.6166 −0.4309 3.6927 6.6755 0.0762
(0.0872) * (0.0089) *** (0.6727) (0.0457) ** (0.0486) **

MPR_POS −2.2098 −2.4927 0.2296 0.8922 0.7712
(0.0174) ** (0.0107) ** (0.9602) (0.0427) ** (0.0000) ***

MPR_NEG 9.7353 0.1189 1.8767 −5.0155 −0.7518
(0.0012) *** (0.0459) ** (0.7111) (0.0057) *** (0.0014) ***

LR 0.6907 0.0152 0.7606 0.1639 −0.0410
(0.0343) ** (0.9570) (0.2535) (0.3658) (0.1022)

LTD −0.9448 0.2790 0.1780 −0.2673 0.0306
(0.0019) *** (0.3500) (0.8250) (0.1807) (0.2943)

SR 11.2595 1.3012 −4.4213 4.8592 0.1801
(0.0000) *** (0.4740) (0.3030) (0.0015) *** (0.2608)

C −94.3896 −34.7489 58.6571 −13.5145 15.0409
(0.0066) *** (0.3240) (0.5489) (0.6211) (0.0001) ***

Wald Test 0.0070 0.0045 0.0373 0.0060 0.0045
Normality 0.1689 0.6913 0.0510 0.2078 0.0570

Serial Correlation 0.6476 0.2443 0.7755 0.0643 0.2720
Heteroscedasticity 0.2664 0.8457 0.9355 0.5914 0.7548

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.
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The exchange rate channel illustrates that positive and negative financial sector devel-
opment changes, as well as positive or negative monetary policy changes, do not have a
short-term relevance on the exchange rate channel. The long-run results also corroborate
the short-run results, which state that these indicators do not impact the exchange rate
channel in Nigeria.

The inflation expectations channel demonstrates that negative and positive financial
sector development changes, as well as negative and positive monetary policy changes, do
impact inflation expectations for Nigeria in the short run. In line with the a priori expec-
tations, a positive change in financial sector development reduces inflation expectations,
since these advancements will provide efficient ways of understanding inflation expecta-
tion dynamics and vice versa for negative changes. In the long run, however, negative
financial sector developments positively and significantly predict inflation expectations
by 6.7 percent, while positive developments reduce inflation expectations by 0.41 percent.
Furthermore, negative monetary policy changes reduce inflation expectations by 5 percent,
while positive monetary policy changes increase inflation expectations by 0.89 percent.
Since inflation and interest rates move in the same direction, this result is consistent with
the a priori expectations, especially in an inflation-targeting economy like Nigeria, where
the policy rate is the central monetary policy tool used by the central bank to determine the
level of inflation.

The interest rate channel would be unaffected by either a positive or negative impact of
financial sector development in the short run. The transmission of monetary policy through
the interest rate channel is strengthened by both positive and negative monetary policy
changes. This means that Nigerian banks will raise lending rates in response to changes in
monetary policy, whether these changes are an easing or tightening, in an effort to increase
profits and capitalize on the policy change. The long-term findings are consistent with the
short-term findings, demonstrating that shifts in financial sector development do not affect
the interest rate channel of monetary policy. The lending rate that banks charge customers
will rise in response to shifts in monetary policy, whether those shifts involve loosening
or tightening.

Finally, the asymmetries were analyzed using the Wald test. To put it another way,
if the positive and negative asymmetries for financial sector development as a whole are
equal, then we have a linear model, and, if they are different, then we have an asymmetric
or nonlinear model. The null hypothesis that the positive and negative asymmetries for
financial sector development are equal is rejected by the Wald tests for all five channels. The
cointegration equation, also known as the error correction term, had a negative coefficient
and was statistically significant at a level of 5 percent. This implies that short-term errors
can be corrected in the long term. In addition, the bound test revealed that there is a long-
run relationship among the variables, thereby implying cointegration among the estimated
models. Finally, the results of the normality, serial correlation, and heteroscedasticity tests
demonstrated that the models are accurate and trustworthy.

4.2.2. The Asymmetric Impacts of Financial Depth by Size on the Monetary
Transmission Mechanism

From Table 7, the results demonstrate that an increase in financial depth by size would
reduce the share prices of the asset price channel. That is, a percentage increase in financial
depth by size would reduce share prices by 3.6 percent in the short term. This outcome is
plausible, since an increase in bank size increases the levels of financial intermediation in
an economy, thereby allowing capital market firms to seek alternative ways of raising funds
from the banking system, rather than issuing equity or other debt instruments at the capital
market. On the other hand, negative changes in financial depth by size would increase
share prices by roughly 4 percent in the short term. Furthermore, negative (3.9 percent)
and positive (−0.66 percent) changes in the policy rate affect growth in the share prices on
the asset price channel. This short-run result was also corroborated by the long-run results,
which showed that a positive increase in financial depth by size would reduce the share
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price by roughly 3.94 percent, while negative changes raise it by 3.4 percent. Furthermore,
the long-run results of monetary policy changes were in line with the short-run findings.

Table 7. Asymmetric impacts of financial depth by size on monetary transmission.

APC CC EXC IEC INT

Short-Run Results

D(FDPS_POS) −3.6458 5.0224 0.0426 −2.7479 −0.2723
(0.0018) *** (0.0223) ** (0.9856) (0.0061) *** (0.0159) **

D(FDPS_NEG) 4.0247 5.7617 −0.0941 0.1135 0.1260
(0.0145) ** (0.0442) ** (0.9827) (0.0953) * (0.0590) *

D(MPR_POS) −0.65748 −0.4792 8.1413 1.9630 0.7021
(0.0725) * (0.0822) * (0.1258) (0.0101) ** (0.0020) ***

D(MPR_NEG) 3.8669 2.9377 2.3654 −2.6758 −0.5129
(0.0113) ** (0.0289) ** (0.7144) (0.0113) ** (0.0465) **

D(LR) −0.5597 −0.5108 0.8296 0.0043 −0.0223
(0.1879) (0.1561) (0.3083) (0.9815) (0.4675)

D(LTD) −1.2432 0.3769 −1.2881 0.0878 −0.0652
(0.0104) ** (0.4069) (0.2487) (0.7005) (0.1621)

D(SR) 10.5483 −4.3036 −4.7749 4.0498 0.3238
(0.0009) *** (0.1723) (0.3342) (0.0391) ** (0.1763)

CointEq(-1) −0.1996 −0.3308 −0.1749 −0.1535 −0.4195
(0.0000) *** (0.0000) *** (0.0000) *** (0.0001) *** (0.0000) ***

Bound Test Results 8.1034 6.577522 6.3056 5.0069 7.431884

Long-Run Results

FDPS_POS −3.0393 0.2714 −0.0362 −0.5494 −0.0743
(0.0015) *** (0.0327)** (0.9856) (0.0315) ** (0.0287) **

FDPS_NEG 3.3552 4.3294 −0.0801 1.9452 0.0888
(0.0138) ** (0.0389)** (0.9827) (0.0115) ** (0.0159) **

MPR_POS −0.5481 −2.8651 −0.4151 1.1816 0.7340
(0.0270) ** (0.0378) ** (0.9270) (0.0249) ** (0.0000) ***

MPR_NEG 9.0983 1.9487 2.0133 −4.4063 −0.7517
(0.0044) *** (0.0437) ** (0.7154) (0.0083) *** (0.0024) ***

LR 0.6485 −0.3838 0.7061 0.2058 −0.0157
(0.0691) * (0.1394) (0.2942) (0.2827) (0.4699)

LTD −1.0364 −0.3058 0.1212 −0.2652 0.0365
(0.0127) ** (0.4037) (0.8882) (0.2160) (0.2708)

SR 8.7935 2.4562 −4.0642 4.9119 0.2281
(0.0007) *** (0.2004) (0.3391) (0.0002) *** (0.1527)

C −45.2984 21.3016 54.3517 −22.9585 12.4426
(0.2341) (0.5323) (0.5762) (0.2857) (0.0003) ***

Wald Test 0.0097 0.0084 0.0098 0.0042 0.0066
Normality 0.4404 0.3561 0.0535 0.9643 0.0837

Serial Correlation 0.9674 0.0640 0.6970 0.1842 0.1100
Heteroscedasticity 0.9940 0.9169 0.9407 0.8409 0.6677

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.

Both positive and negative shifts in financial depth by size have a short-term positive
effect on the credit channel, increasing it by 5 percent and 5.8 percent, respectively. This
finding has important policy implications, because it suggests that upward or downward
shifts in the size of commercial banks improve the effectiveness of the credit channel of
monetary policy. In the long run, both positive and negative financial development changes
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affect the credit channel by 8.3 percent each. Therefore, the size of commercial banks has
a lot of impact on the credit-creating abilities of these banks in the long run. As expected
from the findings of Section 4.2.1, the credit channel benefits from the reduction in the
central bank’s monetary policy. To put it another way, if the monetary authorities were to
negatively change their monetary policy, commercial banks would have more incentive to
increase their lending to the private sector through the credit channel, resulting in higher
revenues and profits. This study’s findings corroborate those of others, including those
by Levine et al. (2000), Da Silva (2002), Nourzad (2002), Beck et al. (2008), Lerskullawat
(2018a, 2018b), Oyadeyi (2024b), and Oyadeyi et al. (2024). That is, increased bank size,
bank depth, and degree of financial intermediation will improve market liquidity, portfolio
diversification, and access to external funding as a result of an improved banking sector.

The results of financial depth by size on the exchange rate channel illustrate that
negative and positive changes resulting from the sizes of commercial banks and negative
or positive monetary policy changes do not seem to have any relevance on the exchange
rate channel of monetary policy both in the immediate and the long term.

For the inflation expectations channel, the results suggest that positive changes to
financial depth by size would decrease the level of inflation expectations in the economy by
2.7 percent in the short term. This implies that an increase in the size of commercial banks
fosters a more efficient and sound financial system, since this increase provides a way of
reducing inflation in an economy. On the other hand, negative financial depth changes
would raise inflation expectations in the near term. This means that the less efficient the
financial sector is, the less people will rely on it to predict future inflation expectations.
In the long run, positive and negative changes in financial depth by size have the same
effect on inflation expectations in line with the short-run findings in Nigeria. In addition,
positive and negative monetary policy changes also have the same long-run effects as in
the short run.

Adjustments in financial depth by size, both positive and negative, have significant
effects on the interest rate channel in the short run. That is, a rise in financial depth by
size would reduce interest rates by 0.27 percent, while a fall in financial depth by size
would raise interest rates by 1.3 percent, vis-à-vis the interest rate channel. In addition,
both expansionary and contractionary shifts in monetary policy have beneficial effects on
the interest rate transmission mechanism. This means that a 0.7 percentage point increase
in the lending rate would result from a positive adjustment in the monetary policy rate,
while a 0.5 percentage point reduction in the lending interest rate would result from a
negative adjustment of the monetary policy rate. The long-run estimates are also in line
with the short-run results, showing that financial depth by size has the same effect on the
interest rate channel of monetary policy, but to a higher degree compared to the short-run
results. These findings align with those of Singh et al. (2008) for high-income nations and
Lerskullawat (2018a, 2018b) for Thailand.

Finally, asymmetries were analyzed using the Wald test. In the absence of evidence
to the contrary, a linear model assumes that the positive and negative asymmetries for
financial depth by size are equal (the “null hypothesis”). The presence of asymmetries is
confirmed by Wald tests for the five channels of monetary policy since the results reject
the null hypothesis of a linear model. The cointegration equation, also known as the error
correction term, had a negative coefficient and was statistically significant at a level of
5 percent. This implies that short-term errors can be corrected in the long term. In addition,
the bound test revealed that there is a long-run relationship among the variables, thereby
implying cointegration among the estimated models. Finally, the results of the normality,
serial correlation, and heteroscedasticity tests demonstrated that the models are accurate
and trustworthy. For the financial depth by activity, the results were in line with the
outcomes of the estimates in Table 7. This implies that financial depth by size and financial
depth by activity have the same effects on the five monetary policy channels. These results
are presented in Appendix A, Table A1.
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4.2.3. The Asymmetric Impacts of Financial Deepening by Size on the Monetary
Transmission Mechanism

Table 8 presents the results of the asymmetric impacts of financial deepening by size
on monetary transmission. The results of the asset price channel showed that positive
changes in financial deepening had positive effects on share prices on the nation’s bourse
by 2.6 percent, while negative changes in financial deepening had negative effects on share
prices on the nation’s bourse by −0.6 percent. In addition, a rise in the monetary policy
rate reduces share prices by −3.4 percent, while a fall in the monetary policy rate increases
share prices by 0.7 percent. The long-run results were in line with the short- term findings.

For the credit channel, a positive increase in financial deepening by size would increase
the credit channel by roughly 2.1 percent in the short run, while a reduction in financial
deepening activities will cause the credit channel activities to fall by 0.2 percent. Positive
monetary policy changes, on the other hand, reduce the credit creation abilities of the credit
channel by 3.4 percent, while a fall in monetary policy strengthens the credit channel by
2.8 percent. In the long run, the signs of the positive and negative changes in financial
deepening and monetary policy are in line with their short-run results. Consistent with
the theoretical expectations, the findings suggest that the growth in the size of the capital
market implies greater financial deepening. As a result, banks are better able to diversify
their funding sources, leading to greater bank loans and a reduction in the impact of policy
interest rates transmitted through the bank credit channel.

The exchange rate channel showed that changes in financial deepening by size and
the monetary policy rate, irrespective of the direction, do not have any relevance on the
exchange rate channel both in the short run and the long run.

On the other hand, the results of the inflation expectations channel showed that
positive changes in financial deepening by size would increase inflation expectations by
roughly 1 percent in the short run. However, negative changes in financial deepening by
size will reduce inflation expectations by roughly 2.2 percent in the short run. Furthermore,
a positive monetary policy change will increase inflation expectations, while a negative
monetary policy change will decrease inflation expectations in line with the theoretical
underpinnings. In the long run, the positive changes in financial deepening by size would
increase inflation expectations, in line with the short-run results, while the negative financial
deepening changes would decrease inflation expectations. This implies improved financial
deepening, which implies an expansion in alternative sources of funding for loan seekers,
thereby increasing inflation expectations. Finally, the results of the monetary policy changes
were also in line with the short-run results.

The interest rate channel findings showed that negative changes in the size measure
of financial deepening negatively affect the interest rate channel by 0.2 percent in the short
run, while positive changes in the size measure of financial deepening have a significant
effect of 0.14 percent on the channel. On the other hand, positive changes in the policy rate
strengthen the interest rate pass-through by 0.57 percent in the short run, while negative
changes in the policy rate affect the interest rate pass-through in the short run by 0.31 per-
cent. In the long run, the signs of negative and positive changes in financial deepening, as
well as monetary policy, were in line with the short-run results. That is, a positive monetary
policy change would strengthen the interest rate channel by 0.70 percent, while a negative
policy rate change would also strengthen the interest rate pass-through by 0.52 percent. The
findings are in line with the theoretical exposition. Consequently, a decrease in financial
deepening by size is indicative of a lesser level of financial disintermediation, especially
as it relates to the advancement of trading and investments from financial market instru-
ments. As a result, the investors and depositors who save their funds have a lesser range of
investment options, thereby reducing the elasticity of demand for deposits and loans and
weakening the interest rate channel. This outcome corroborates previous findings (Mojon
2000; Sander and Kleimeier 2006; Gropp et al. 2007; Singh et al. 2008; Lerskullawat 2018a).
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Table 8. Asymmetric impacts of financial deepening by size on monetary transmission.

APC CC EXC IEC INT

Short-Run Results

D(FDES_POS) 2.6437 2.1160 −1.5623 0.9031 0.1373
(0.0167) ** (0.0417) ** (0.4742) (0.0880) * (0.0119) **

D(FDES_NEG) −0.6246 −0.2117 −2.2751 −2.1537 −0.2050
(0.0824) * (0.0919) * (0.3662) (0.0060) *** (0.0363) **

D(MPR_POS) −3.3731 −3.3971 7.6967 1.3639 0.5681
(0.0109) ** (0.0304) ** (0.1234) (0.0141) ** (0.0094) ***

D(MPR_NEG) 0.6955 2.7585 2.2780 −2.9695 −0.3145
(0.0807) * (0.0143) ** (0.7100) (0.0001) *** (0.0195) **

D(LR) −0.3970 −0.3951 0.8143 0.3734 −0.0323
(0.2513) (0.2340) (0.3028) (0.0046) *** (0.2665)

D(LTD) −0.5355 0.4749 −1.1872 −0.0193 −0.0914
(0.1995) (0.2514) (0.2515) (0.8019) (0.0439) **

D(SR) 8.6591 −7.4880 −5.6974 −3.4760 0.7603
(0.0108) ** (0.0136) ** (0.2944) (0.0000) *** (0.0124) **

CointEq(-1) −0.3077 −0.2942 −0.1848 −0.0681 −0.3905
(0.0000) *** (0.0000) *** (0.0000) *** (0.0000) *** (0.0000) ***

Bound Test Results 13.2221 9.0526 6.0462 23.3441 7.1523

Long-Run Results

FDES_POS 1.6267 1.6350 −1.3186 1.7129 0.0987
(0.0337) ** (0.0585) * (0.4729) (0.0092) *** (0.0123) **

FDES_NEG −0.4776 −2.8666 −1.9203 −2.0163 −0.1475
(0.0210) ** (0.0042) *** (0.3675) (0.0080) *** (0.0461) **

MPR_POS −0.3922 −2.6249 −0.6839 1.2769 0.6981
(0.0827) * (0.0366) ** (0.8756) (0.0278) ** (0.0001) ***

MPR_NEG 5.1502 2.1314 1.9227 −0.9360 0.5240
(0.0404) ** (0.0161) ** (0.7111) (0.0289) ** (0.0124) **

LR 0.1792 −0.0026 0.6873 −0.2278 −0.0233
(0.5689) (0.9922) (0.2915) (0.0176) ** (0.2777)

LTD −1.0724 0.0141 0.3102 −0.0180 0.0157
(0.0015) *** (0.9603) (0.7068) (0.8015) (0.5762)

SR 9.3821 0.7622 −4.8088 2.7650 0.3012
(0.0001) *** (0.6220) (0.2983) (0.0031) *** (0.0957) *

C −41.4971 −4.0255 58.0264 −14.3910 13.1375
(0.3183) (0.9079) (0.5660) (0.2765) (0.0006) ***

Wald Test 0.0010 0.0259 0.0310 0.0105 0.0295
Normality 0.5933 0.2244 0.0581 0.3773 0.1733

Serial Correlation 0.5793 0.1005 0.6234 0.4100 0.1145
Heteroscedasticity 0.3089 0.6402 0.9337 0.3228 0.7696

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.

The asymmetries were analyzed using the Wald test. The Wald test results revealed
that nonlinearities exist in the relationship between financial deepening by size and the
monetary transmission channels. The cointegration equation, also known as the error
correction term, had a negative coefficient and was statistically significant at a level of 5 per-
cent. This implies that the short-term errors can be corrected in the long term. In addition,
the bound test revealed that there is a long-run relationship among the variables, thereby
implying cointegration among the estimated models. Finally, the results of normality, serial
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correlation, and heteroscedasticity tests demonstrated that the models are accurate and
trustworthy. Finally, this paper also examined the effects of financial deepening by their
activities and found that the results of financial deepening by activities were in line with
the results of financial deepening by size, thereby proving that asymmetric changes in
capital market developments by size and activities have the same effect on the monetary
transmission mechanism both in the short and long run in Nigeria. This result of the effect
of financial deepening by activity is presented in Appendix A, Table A2.

4.2.4. The Asymmetric Impacts of Financial Efficiency on the Monetary
Transmission Mechanism

Table 9 presents the results of the asymmetric impacts of financial efficiency on the
transmission of monetary policy. The results of the asset price channel showed that a
positive change in financial efficiency would raise share prices of the asset price channel
by roughly 4.4 percent, while a negative change in financial efficiency would reduce share
prices by 7.3 percent in the short run. That is, a positive increase in financial efficiency due
in part to capital market efficiency would increase share prices, while negative changes
would reduce share prices on the nation’s bourse. Positive monetary policy changes, on the
other hand, have negative short-run impacts on share prices when capital market efficiency
is considered, while negative monetary policy impacts share prices positively by 4.9 percent.
This result is in line with the theoretical expectations, because a hike in interest rates would
make investors take their funds to safe haven investments such as bonds and treasuries,
since the capital market is more volatile and returns on investments are guaranteed in
safe havens. The significant results of financial efficiency and monetary policy and their
expected signs were also replicated in the long-run results, as presented in Table 9. The
implication of the asymmetric impacts of financial efficiency within the capital market
is that capital market efficiency increases the amount of investments that capital market
operators raise internally, thereby allowing capital market firms to provide alternative ways
of providing funds for investments.

For the credit channel, a positive change in financial efficiency vis-à-vis the capital
market would improve the credit channel by roughly 4.6 percent in the short run. On the
other hand, a decrease in financial efficiency would reduce credit activities by roughly
6.2 percent in the short run. However, a positive monetary policy change would reduce
the credit channel by 4.5 percent, due to the impact of financial market efficiency, and a
negative policy change increases credit channel activities by 0.79 percent. The significant
effects of financial efficiency and monetary policy changes on the credit channel were also
found to exist in the long run. Consistent with the theoretical expectations, the findings
suggest that capital market efficiency leads to a rise in financial deepening. As a result,
banks are better able to diversify their funding sources, leading to greater bank loans and a
reduction in the impact of policy interest rates transmitted through the bank credit channel.
For the exchange rate channel, it was demonstrated that shifts in financial efficiency and
the monetary policy rate, in either direction, have no significant bearing on the exchange
rate channel.

The results of the inflation expectations channel showed that upward and downward
shifts in financial efficiency and monetary policy have significant impacts on inflation
expectations in the short run and long run, in line with the a priori expectations. Positive
shifts in financial efficiency and monetary policy have significant positive effects on infla-
tion expectations, while negative shifts in financial efficiency and monetary policy have
significant negative effects on inflation expectations in the short and long run. The results
of the interest rate channel were in line with the inflation expectations channel both in the
short and long run. This implies that positive shifts in financial efficiency and monetary
policy have significant positive effects on the interest rate channel, while negative shifts in
financial efficiency and monetary policy have significant negative effects on the interest
rate channel in the short and long run.
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Table 9. Asymmetric impacts of financial efficiency on the monetary transmission mechanism.

APC CC EXC IEC INT

Short-Run Results

D(FEF_POS) 4.3961 4.5970 −3.7382 0.7516 0.2709
(0.0112) ** (0.0452) ** (0.3881) (0.0284) ** (0.0159) **

D(FEF_NEG) −7.2893 −6.2463 −6.3349 −0.6387 −0.1338
(0.0395) ** (0.0246) ** (0.1175) (0.0189) ** (0.0472) **

D(MPR_POS) −2.4750 −4.5417 7.0991 0.6332 0.5395
(0.0224) ** (0.0095) *** (0.1754) (0.0254) ** (0.0101) **

D(MPR_NEG) 0.0181 0.7875 −0.4623 −2.3840 −0.5762
(0.0992) * (0.0357) ** (0.9386) (0.0015) *** (0.0162) **

D(LR) −0.6762 −0.6391 0.4563 −0.0672 −0.0187
(0.0667) * (0.0714) * (0.5645) (0.4455) (0.5381)

D(LTD) −0.3276 0.5866 −0.9388 0.0174 −0.0976
(0.4225) (0.1232) (0.3486) (0.8634) (0.0208) **

D(SR) 12.7878 −6.0324 −4.1898 −3.2894 0.4562
(0.0001) *** (0.0531) * (0.5600) (0.0005) *** (0.0582) *

CointEq(-1) −0.4097 −0.3940 −0.2653 −0.1293 −0.4994
(0.0000) *** (0.0000) *** (0.0000) *** (0.0000) *** (0.0000) ***

Bound Test Results 6.6424 7.6034 5.8322 17.8995 8.1558

Long-Run Results

FEF_POS 3.1184 3.6065 −2.9544 0.6656 0.2008
(0.0159) ** (0.0139) ** (0.3920) (0.0315) ** (0.0179) **

FEF_NEG −1.1249 −0.9426 −5.0067 −0.5655 −0.0892
(0.0268) ** (0.0173) ** (0.1230) (0.0196) (0.0475) **

MPR_POS −0.7319 −3.2580 −0.5919 0.5607 0.7311
(0.0297) ** (0.0102) ** (0.8834) (0.0234) ** (0.0000) ***

MPR_NEG 4.8794 0.5649 5.8459 −0.0716 −0.6543
(0.0099) *** (0.0465) ** (0.2194) (0.0198) ** (0.0002) ***

LR 0.3460 0.1264 0.3606 −0.1630 −0.0402
(0.2218) (0.6320) (0.5600) (0.0764) * (0.0807) *

LTD −0.7432 0.4208 0.4861 −0.1231 −0.0004
(0.0152) ** (0.1013) (0.5324) (0.1736) (0.9860)

SR 9.0712 0.9142 −12.0393 3.2421 0.3043
(0.0000) *** (0.6034) (0.0339) ** (0.0010) *** (0.0475) **

C −50.7891 −55.2904 150.0782 −9.3429 15.4665
(0.1288) (0.0877) * (0.1323) (0.5074) (0.0000) ***

Wald Test 0.0008 0.0459 0.0359 0.0202 0.0147
Normality 0.3886 0.2766 0.0592 0.7845 0.0535

Serial Correlation 0.5719 0.4337 0.1279 0.5314 0.0807
Heteroscedasticity 0.6333 0.9747 0.3299 0.5444 0.9076

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.

Finally, the asymmetries were analyzed using the Wald test, and the results revealed
that asymmetries exist in the relationship between financial efficiency and the monetary
transmission mechanism in Nigeria. The cointegration equation, also known as the error
correction term, had a negative coefficient and was statistically significant at a level of
5 percent. This implies that short-term errors can be corrected in the long term. In addition,
the bound test revealed that there is a long-run relationship among the variables, thereby
implying cointegration among the estimated models. Finally, the results of the normality,
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serial correlation, and heteroscedasticity tests demonstrated that the models are accurate
and trustworthy.

4.2.5. The Asymmetric Impacts of Financial Innovation on the Monetary
Transmission Mechanism

Table 10 examines the impact of financial innovation on the monetary transmission
process in Nigeria. The results of the asset price channel showed that a rise in financial
innovation as well as bond market development would raise the share prices on the nation’s
bourse by roughly 6.1 percent, while a fall in financial innovation would reduce share
prices by 4.5 percent. On the other hand, positive monetary policy changes would reduce
share prices by 0.6 percent, while negative monetary policy changes would raise share
prices by 1.8 percent in the short run. The long-run results were in line with the short-
run outcomes. This outcome is in line with the theoretical expectation as a rise in the
advancements of the equity and bond sectors raises the level of financial innovation and
foster more opportunities for capital market firms to invest in new financial instruments.
These results also point towards a rise in liquidity within the financial markets and capital
and an increase in assets for diversification and hedging.

The credit channel findings showed that both negative and positive changes in the
bond market (financial innovation) and monetary policy have significant effects on the
amount of credit provided to the private sector in the short run. That is, a positive shift in
financial innovation and monetary policy will lead to a rise in the credit creation abilities
of banks in Nigeria, while a negative shift in financial innovation and monetary policy
will lead to a downward shift in the credit creation abilities of banks both in the long
and short run. This outcome follows the a priori expectations, since a lower interest rate
environment encourages firms to borrow more for investment and productive purposes. By
implication, improvements in the bond markets mean more opportunities to provide credit
to the private sector, thereby strengthening the credit channel over the short and long term.

For the exchange rate channel, the findings revealed that positive and negative changes
in financial innovation and monetary policies do not affect the exchange rate channel of
monetary policy in Nigeria.

For the inflation expectations channel, a positive change in financial innovation
brought about by positive developments within the bond market will increase inflation
expectations by roughly 3.3 percent, while negative changes in financial innovation brought
about by negative developments within the bond market will reduce inflation expectations
by roughly 7.6 percent in the short run. Positive changes in the policies of the central
bank improve inflation expectations by roughly 0.01 percent, while negative changes in the
policy rate reduce inflation expectations by roughly 1.58 percent. This outcome aligns with
the theoretical expectation as the increase in the development of the bond markets will
raise the level of financial innovation and increase opportunities for capital market firms to
invest in new financial instruments and increase financial market liquidity, thereby raising
inflation expectations. The long-run results agree with the short-run findings, with the
result that financial innovation and monetary policy have the same short-run and long-run
effects on inflation expectations in Nigeria.

For the interest rate channel, positive changes in financial innovation impact the inter-
est rate pass-through by about 1 percentage point in the short run. Negative adjustments
in financial innovation have a significant negative impact on the interest rate channel in
the short run by 0.65 percent. For monetary policy shifts, negative shifts in the policy rate
reduce the interest rate pass-through by about 0.45 percent in the short run, while a positive
shift in the policy rate increases the interest rate pass-through by roughly 0.2 percent. These
short-run results were in line with the long-run results, but to a higher degree for monetary
policy changes and to a lesser degree for financial innovation, based on the coefficient of
the results. Since changes in the equity and bond markets are expected to boost the level
of financial innovation and foster opportunities for capital market firms to invest in new
financial instruments, the outcome of positive developments in financial innovation and
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the interest rate channel is consistent with the theoretical expectations. These findings
further indicate a decline in the assets held for hedging and diversification and an increase
in the liquidity and capital in the financial markets. With more options for banks to obtain
funding, a rise in financial innovation has a direct bearing on the impact of the policy
interest rate on bank loans via the interest rate channel, which is consistent with prior
research (Altunbas et al. 2009; Aysun and Hepp 2011; Lerskullawat 2018b; Oyadeyi 2023b).

Table 10. Asymmetric impacts of financial innovation on the monetary transmission mechanism.

APC CC EXC IEC INT

Short-Run Results

D(FIN_POS) 6.1054 1.5541 14.7210 3.2559 1.0401
(0.0138) ** (0.0661) * (0.1696) (0.0765) * (0.0185) **

D(FIN_NEG) −4.4692 −1.8139 −2.8507 −7.6357 −0.6505
(0.0486) ** (0.0397) ** (0.5306) (0.0004) *** (0.0119) **

D(MPR_POS) −0.6113 −2.0527 1.0252 0.0142 0.1558
(0.0806) * (0.0374) ** (0.8510) (0.0848) * (0.0567) *

D(MPR_NEG) 1.7935 2.9525 1.8966 −1.5750 −0.4504
(0.0363) ** (0.0089) *** (0.6863) (0.0007) *** (0.0537) *

D(LR) −0.5211 −0.7059 0.9955 −0.1705 −0.0045
(0.2300) (0.0676) * (0.2039) (0.0144) ** (0.8815)

D(LTD) −0.8400 0.5498 −0.3615 0.1730 −0.0648
(0.0669) * (0.1889) (0.6678) (0.1301) (0.1344)

D(SR) 6.7470 −7.1185 4.0097 −5.4456 0.7533
(0.0147) ** (0.0545 * (0.5984) (0.0084) *** (0.0203) **

CointEq(-1) −0.1033 −0.1901 −0.2306 −0.7800 −0.4460
(0.0000) *** (0.0000) *** (0.0000) *** (0.0001) *** (0.0000) ***

Bound Test Results 4.8236 5.9487 5.2500 17.0832 6.7336

Long-Run Results

FIN_POS 5.5340 1.3059 11.9624 2.5036 0.7193
(0.0137) ** (0.0674) * (0.0732) * (0.0246) ** (0.0234) **

FIN_NEG −4.0509 −1.5242 −2.3165 0.3750 0.1123
(0.0417) ** (0.0378) ** (0.5321) (0.0485) ** (0.0392) **

MPR_POS −0.5541 1.7248 −7.5969 −0.7703 0.4928
(0.0788) * (0.0386) ** (0.1455) (0.0231) ** (0.0125) **

MPR_NEG 1.6256 2.4809 1.5412 0.0808 0.5951
(0.0376) ** (0.0296) ** (0.6865) (0.0182) ** (0.0002) ***

LR 0.7410 0.0893 0.8090 −0.1508 −0.0366
(0.0859) * (0.7846) (0.1916) (0.0036) *** (0.1184)

LTD −0.7613 0.4620 −0.2938 −0.0320 0.0060
(0.0790) * (0.1659) (0.6628) (0.5926) (0.8092)

SR 6.1154 −0.8464 −3.0046 0.3598 0.2046
(0.0139) ** (0.6504) (0.4701) (0.7655) (0.2512)

C −30.4438 −4.0519 46.4578 13.0942 14.1196
(0.5516) (0.9221) (0.6267) (0.3750) (0.0003) ***

Wald Test 0.0044 0.0495 0.0036 0.0084 0.0290
Normality 0.2178 0.6946 0.0563 0.8406 0.3557

Serial Correlation 0.8551 0.9053 0.1237 0.3279 0.2893
Heteroscedasticity 0.3599 0.3398 0.6702 0.1739 0.1112

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.
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Finally, the asymmetries were analyzed using the Wald test. The presence of asymme-
tries is confirmed by Wald tests for the five channels under investigation. The cointegration
equation, also known as the error correction term, had a negative coefficient and was
statistically significant at a level of 5 percent. This implies that short-term errors can be
corrected in the long term. In addition, the bound test revealed that there is a long-run
relationship among the variables, thereby implying cointegration among the estimated
models. Finally, the results of the normality, serial correlation, and heteroscedasticity tests
demonstrated that the models are accurate and trustworthy.

5. Conclusions

This paper emphasizes the significance of the nonlinear effects of financial devel-
opment and monetary policy on Nigeria’s monetary transmission process. This paper
contributes to the growing body of literature on the topic by analyzing the asymmetric
effects of seven financial development indicators across all five channels through which
money is transmitted to economic activities. In addition, this paper makes a contribution
to the literature by elucidating the role of the central bank in terms of monetary policy
decisions and how these decisions affect money transmission. This paper adds to the
growing body of evidence demonstrating the asymmetry between the influence of finan-
cial development on monetary policy decisions and the impact of these decisions on the
transmission channels of monetary policy in Nigeria.

This paper uses annual data from 1986 to 2021 to ascertain that the asset price channel,
credit channel, inflation expectations channel, exchange rate channel, and interest rate
channel each play a unique and heterogeneous role in the transmission of changes in the
financial development indicators. The findings revealed that the exchange rate channel
does not respond to changes in monetary policy and financial development (with seven
indicators as proxies for it) either in the long term or the short term. Furthermore, positive
and negative changes in the financial development indicators and monetary policy have the
expected effects on the five channels of monetary policy in Nigeria, with the significance of
the results being weakest on the exchange rate channel. This implies that Nigeria’s financial
system is not yet at an advanced enough stage to foster developments in the exchange rate
channel of monetary policy.

In general, the findings highlight the critical role of the different financial development
indicators in the transmission of monetary policy changes and the role of the actions of
the central bank within the transmission process. The evidence suggests that a more
stable monetary policy is crucial for achieving monetary policy objectives, especially since
Nigeria’s financial system is not at an advanced enough stage to fully develop the full
transmission process since its pass-through on the interest rate channel is incomplete and
it has no effect on the exchange rate channel. Therefore, this paper recommends that
policies must be driven towards developing a highly advanced financial system across
the banking sector, capital market, bond market, and the overall financial sector. This
is because a highly developed financial system improves the transmission of monetary
policy decisions vis-à-vis the different channels. Improved capital market size, activity,
and efficiency provide alternative ways of financing and investments for all financial
market players, thereby deepening capital market penetration. Improved bond market
activities also deepen financial disintermediation in the economy. Furthermore, improved
banking size and activities strengthen the overall financial intermediation process, thereby
improving the overall financial sector development.

Simply put, this paper proved that financial development could enhance the trans-
mission of monetary policy in a variety of ways. Certainly, the heterogeneous impact of
financial development on monetary transmission mechanisms is not new (see, for example,
Steiner and Galindo 2022; Meneses-González et al. 2022). As a result, the asymmetric impact
of the financial development indicators on money transmission is symptomatic of some
characteristics of financial markets and their institutions on their way toward advancement.
Therefore, it is more likely that, as a financial system matures, monetary policy will have a
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greater impact on the cost of short-term funding for banks without having any discernible
effect on the rates at which businesses and households can borrow money. The limitations
of this study stems from the fact that the data gathered on the financial development
indicators and monetary transmission channels could not be collated from 1960 when the
country gained its independence. These would have provided a more holistic view on
these relationships since the country gained its independence. Nevertheless, future studies
can explore these relationships across a panel framework in Sub-Saharan Africa, since
the findings from this study are most likely to be reflective of the SSA region due to her
inherent characteristics.
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Appendix A

Table A1. Asymmetric impacts of financial depth by activity on the monetary transmission mechanism.

APC CC EXC IEC INT

Short-Run Results

D(FDPA_POS) −6.7844 6.3799 −2.3487 1.9608 −0.3032
(0.0004) *** (0.0108) ** (0.6012) (0.0223) ** (0.0216) **

D(FDPA_NEG) 0.3896 −1.4319 2.3217 −0.9208 0.4224
(0.0921) * (0.0690) * (0.8579) (0.0573) * (0.0347) **

D(MPR_POS) −0.9411 1.6671 10.1525 −0.2076 0.7151
(0.0593) * (0.0326) ** (0.7260) (0.0793) * (0.0022) ***

D(MPR_NEG) 1.6381 0.2184 −7.5505 −2.8328 −0.5456
(0.0483) * (0.0898) * (0.3797) (0.0004) *** (0.0442) **

D(LR) −0.6577 −0.5880 0.0080 0.1855 −0.0261
(0.1182) (0.0818) * (0.9935) (0.0537) * (0.4477)

D(LTD) −0.8608 0.5507 −1.4452 0.0105 −0.0902
(0.0582) * (0.1732) (0.2152) (0.9190) (0.0561) *

D(SR) 9.7852 −5.7803 −0.9428 −2.3010 0.4966
(0.0034) *** (0.0425) ** (0.8984) (0.0487) ** (0.0474) **

CointEq(-1) −0.3797 −0.3553 −0.2308 −0.0870 −0.4483
(0.0000) *** (0.0000) *** (0.0000) *** (0.0000) *** (0.0000) ***

Bound Test Results 7.0009 12.6647 5.8418 16.5853 7.1798

Long-Run Results

FDPA_POS −4.9173 −2.0939 −1.9082 0.0175 −0.1689
(0.0002) *** (0.0993) * (0.6067) (0.0974) * (0.0184) **

FDPA_NEG 0.2824 −1.0566 −11.3888 −0.8472 0.2916
(0.0921) * (0.0690) * (0.2298) (0.0568) * (0.0348) **

MPR_POS −0.6821 1.2301 −3.3948 0.8345 0.7936
(0.0603) * (0.0315) ** (0.5114) (0.0199) ** (0.0000) ***

MPR_NEG 6.8158 0.1612 3.8391 0.9148 −0.5925
(0.0014) *** (0.0898) * (0.5320) (0.0337) ** (0.0026) ***
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Table A1. Cont.

APC CC EXC IEC INT

LR 0.3425 0.0449 0.0065 −0.2570 −0.0180
(0.2935) (0.8631) (0.9935) (0.0466) ** (0.4530)

LTD −1.0706 0.0756 0.8421 −0.1229 0.0067
(0.0080) *** (0.7827) (0.4147) (0.3026) (0.8346)

SR 9.9526 0.5830 −7.8507 2.0023 0.3429
(0.0000) *** (0.6775) (0.1484) (0.0363) ** (0.0329) **

C −55.5049 −1.2785 97.8919 10.3327 12.7629
(0.1254) (0.9673) (0.3072) (0.4855) (0.0003) ***

Wald Test 0.0061 0.0091 0.0073 0.0167 0.0191
Normality 0.5753 0.7944 0.0507 0.2230 0.1837

Serial Correlation 0.8928 0.0756 0.0707 0.2706 0.1019
Heteroscedasticity 0.7489 0.6222 0.4557 0.4333 0.7881

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.

Table A2. Asymmetric impacts of financial deepening by activity on the monetary transmission
mechanism.

APC CC EXC IEC INT

Short-Run Results

D(FDEA_POS) 19.6408 12.0357 −8.0462 0.1438 0.2931
(0.0625) * (0.0067) *** (0.5971) (0.0959) * (0.0336) **

D(FDEA_NEG) −9.1832 −16.8598 −12.0332 −7.5395 −1.8166
(0.0485) ** (0.0067) *** (0.3921) (0.0223) ** (0.0718) *

D(MPR_POS) −2.1543 −2.9745 7.6503 1.1423 0.6072
(0.0128) ** (0.0486) ** (0.1259) (0.0489) ** (0.0057) ***

D(MPR_NEG) 3.5180 2.5904 3.0334 −2.7979 −0.5271
(0.0407) ** (0.0157) ** (0.5926) (0.0002) *** (0.0379) **

D(LR) −0.6392 −0.4468 0.6721 0.1745 −0.0051
(0.0377) ** (0.1890) (0.4054) (0.0392) ** (0.8825)

D(LTD) −0.1753 0.4909 −1.0981 −0.0129 −0.1145
(0.5977) (0.1617) (0.2751) (0.8874) (0.0134) **

D(SR) 12.8370 −6.6088 −6.8694 −2.9646 0.5293
(0.0000) *** (0.0327) ** (0.2185) (0.0131) ** (0.0420) **

CointEq(-1) −0.3390 −0.2479 −0.1761 −0.0120 −0.4918
(0.0000) *** (0.0000) *** (0.0000) *** (0.0000) *** (0.0000) ***

Bound Test Results 9.8957 8.2307 6.1201 18.6988 6.2822

Long-Run Results

FDEA_POS 30.8920 9.6447 −6.8416 9.0425 0.1964
(0.0003) *** (0.0728) * (0.5974) (0.0542) * (0.0324) **

FDEA_NEG −16.3958 −13.5104 −10.2317 −7.4498 −0.2883
(0.0241) ** (0.0071) *** (0.3957) (0.0428) ** (0.0433) **

MPR_POS −1.6089 −2.3836 −0.7434 1.1287 0.7627
(0.0137) ** (0.0515) * (0.8644) (0.0794) * (0.0000) ***

MPR_NEG 6.8587 2.0758 2.5792 −1.0488 −0.5816
(0.0001) *** (0.0167) ** (0.5943) (0.2833) (0.0018) ***
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Table A2. Cont.

APC CC EXC IEC INT

LR 0.2010 0.1861 0.5715 −0.1471 −0.0262
(0.4030) (0.5007) (0.3959) (0.1078) (0.3015)

LTD −0.6104 0.3933 0.2820 −0.1486 0.0003
(0.0182) ** (0.1414) (0.7304) (0.1104) (0.9896)

SR 9.5870 0.6936 −5.8410 2.4035 0.3548
(0.0000) *** (0.6752) (0.2234) (0.0169) ** (0.0315) **

C −77.7403 −27.6881 82.0362 −0.6786 13.0640
(0.0157) ** (0.4019) (0.4320) (0.9656) (0.0004) ***

Wald Test 0.0234 0.0195 0.0466 0.0127 0.0104
Normality 0.2926 0.6853 0.0574 0.8302 0.9248

Serial Correlation 0.2293 0.3965 0.5897 0.5805 0.0922
Heteroscedasticity 0.9118 0.6712 0.9166 0.4426 0.6962

Source: author’s computation. ***, **, and * represent significance at 1, 5, and 10 percent, respectively. The p value
is reported in a parenthesis, while the coefficient is not in a parenthesis.
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