~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Oyadeyi, Olajide

Article
Financial development, interest rate pass-through and
interest rate channel of monetary policy

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Oyadeyi, Olajide (2023) : Financial development, interest rate pass-through and
interest rate channel of monetary policy, Cogent Economics & Finance, ISSN 2332-2039, Taylor &
Francis, Abingdon, Vol. 11, Iss. 1, pp. 1-29,

https://doi.org/10.1080/23322039.2023.2209952

This Version is available at:
https://hdl.handle.net/10419/304071

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. https://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2023.2209952%0A
https://hdl.handle.net/10419/304071
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

cxgent

economics

i
1 }Eiﬁr!" "

I55M 23311983

WELES  Cogent Economics & Finance

R et

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

©

Taylor & Francis

Taylor & Francis Grou

P

Financial development, interest rate pass-through
and interest rate channel of monetary policy

Olajide Oyadeyi

To cite this article: Olajide Oyadeyi (2023) Financial development, interest rate pass-through
and interest rate channel of monetary policy, Cogent Economics & Finance, 11:1, 2209952, DOI:;
10.1080/23322039.2023.2209952

To link to this article: https://doi.org/10.1080/23322039.2023.2209952

8 © 2023 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

% Published online: 08 May 2023.

N
[:J/ Submit your article to this journal &

||I| Article views: 1985

A
& View related articles &'

@ View Crossmark data (&

£
2

[y

Citing articles: 7 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journallnformation?journalCode=oaef20


https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2023.2209952
https://doi.org/10.1080/23322039.2023.2209952
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2209952?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2023.2209952?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2209952&domain=pdf&date_stamp=08%20May%202023
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2023.2209952&domain=pdf&date_stamp=08%20May%202023
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2209952?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2023.2209952?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Oyadeyi, Cogent Economics & Finance (2023), 11: 2209952
https://doi.org/10.1080/23322039.2023.2209952

CrossMark

Received: 06 February 2023
Accepted: 30 April 2023

*Corresponding author: Olajide
Oyadeyi, Department of Economics,
Obafemi Awolowo University, Ile-Ife,
Osun 220103, Nigeria

E-mail: jide.oyadeyi@gmail.com

Reviewing editor:
David McMillan, University of Stirling,
UK

Additional information is available at
the end of the article

Olajide Oyadeyi

cogent--0a

<k* cogent

economics
& finance

FINANCIAL ECONOMICS | RESEARCH ARTICLE

Financial development, interest rate
pass-through and interest rate channel of

monetary policy
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Abstract: The paper examined the interest rate operations and processes in Nigeria
and examined the role of financial development in incentivizing central bank
monetary policies from the monetary policy rate to the money market rates, lending
rates, and deposit rates. The analysis covered the period from 1981 to 2021 with
sub-samples for 1981 to 2011 and 1991 to 2021 to test the consistency of the
findings. The findings confirmed that interest rate pass-through is incomplete for
Nigeria, albeit to a lower degree in the short run compared to the long run. The
reasons for this may be due to interest rate stickiness, problems of asymmetric
information, and bank switching costs. Also, the findings confirmed that financial
development weakens the impact of monetary policy on the interest rate pass-
through process, while the analysis of the asymmetric mean adjustment lags con-
firmed that changes in the policy rate are transmitted to the deposit and lending
rates within the year it was announced. The analysis confirmed that the results
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a change in the monetary policy rate. The find-
ings showed that financial development weak-
ens the interest rate channel, while banks adjust
their interest rates in line with a shift in the policy
rate within the year the change was announced.
Therefore, understanding the role of financial
development within the interest rate transmis-
sion is important for designing the appropriate
monetary policy processes and operations for
Nigeria.
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across each sub-sample and the robustness tests are consistent with the main
analysis. Therefore, it is imperative that policymakers should account for financial
development when designing monetary policy effectiveness since it can hinder or
strengthen the interest rate monetary policy channel.

Subjects: Economics and Development; Economics; Finance

Keywords: Financial development; monetary policy rate; monetary policy effectiveness;
interest rate pass-through; interest rate channel of monetary policy

JEL classification: E4; E5; G1; G2

1. Introduction

The objective of the paper is to examine the role of financial development within the interest rate
mechanism of monetary policy. This is because the financial sector serves as an important channel
through which interest rate operations affect economic activities at the macro level and the
banking sector at the micro level. One of the oldest and most well-studied channels of money
transmission is the interest rate channel. It gives a description of how a policy-induced monetary
policy interest rate change affects the level of prices and output in an economy, vis-a-vis the
transmission of a monetary policy rate change to the lending and deposit interest rates and their
impacts on general economic activities. Therefore, understanding monetary transmission via the
interest rate channel, the mechanism by which central bank policy decisions are communicated to
the economy and through which the central bank can steer the economy in the desired direction, is
a fundamental part of modern monetary policymaking. The strength, speed, and transmission
channels all affect how well a monetary policy works.

The mechanism, however, is intricate and can take many different forms depending on a wide
range of variables, such as the macroeconomic circumstances, the structure and development of
the financial markets, and the regulatory environment. By implication, understanding how, by how
much, and over what time policy interest rate changes induce changes in the market interest rates
is crucial for a central bank due to the wider implications of such policy actions on economic
activities. The effect of the central bank interest rate on the money market rates and retail bank
interest rates has significant and intriguing ramifications in macro and microeconomics. On the
macro side, this includes the monetary transmission mechanism and the best way to implement
monetary policy, while on the micro side, it includes the structure and competitiveness of the
banking industry. Since a central bank’s short-term interest rate policy can affect and control the
money market and retail interest rates, these rates can be thought of as variables that the central
bank seeks to control to maintain a steady level of inflation and economic output (Karagiannis
et al.,, 2014; Oyadeyi, 2022b). Therefore, it is anticipated that setting a target for the policy rate will
affect the money market rate through open market operations and the retail lending and deposit
rates through the banking system.

An essential component of interest rate processes and operations is the adjustment of retail
bank interest rates (deposit and lending rates) and the money market rates in response to changes
in the policy rates. To be effective, monetary policy must ensure that any shift in the policy rate
must be transmitted to changes in retail interest rates and money market rates. For this to
happen, the financial system needs to be able to transmit these changes to achieve the intended
outcomes. The efficacy of this transmission will depend on the level of developments within the
financial system. As a result, domestic demand and output will be affected. In other words, if
interest rate signals are not effectively communicated to the economy, the central bank will need
to take more drastic measures to achieve the same result. For this reason, it is crucial to imple-
ment and evaluate monetary policy through consistent monitoring and evaluation of the pass-
through within the financial system.
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Figure 1. The link between
financial development, mone-
tary policy and the interest rate
pass-through process.

Source: Author’s elaboration

Economists have argued at length about how interest rates affect the economy at large (for
example, Bernanke & Gertler, 1995; DiMaggio et al., 2017). In fact, several studies have shown that
an economy’s level of financial development affects the effectiveness of monetary policy
(Cottarelli & Kourelis, 1994; Fiador et al., 2022; Krause & Rioja, 2006; Oyadeyi, 2022a; Singh
et al,, 2008). It then follows that improving the efficacy of monetary policy would be greatly
aided by a better understanding of the factors that affect market reactions and bank lending
behaviour in response to central bank actions. This information could also be used to pinpoint
areas for improvements within the selected monetary framework, such as intermediate targets
and policy instruments (Fiador et al., 2022; Gigineishvili, 2011).

The developments of the financial system play an essential role in the transmission of mone-
tary policy, especially in Africa which has mainly developing and emerging market countries,
where most firms and external funding of households comes through bank loans. As a result,
lending terms are crucial for central banks that aim to control overall demand in an economy
(Altavilla et al., 2020). The interest rate pass-through process is a vital component of the money
transmission decisions within the financial system. However, the 2007-2008 global financial crisis
deteriorated the balance sheet of many banks, non-financial corporations, and sovereigns and
hampered money transmission vis-a-vis the interest rate channel (Blot & Labondance, 2021;
Ciccarelli et al., 2013). The important question yet to be answered is how much of a role financial
development play in the interest rate pass-through process in a developing economy, such as
Nigeria.

Several studies have investigated the role of the transmission channels of monetary policy in an
economy (Dabla-Norris & Floerkemeier, 2006; Davoodi et al.,, 2013; Mishkin, 1995; Mishra et al,,
2012; Oyadeyi & Akinbobola, 2020; Oyadeyi, 2022b). While several other studies have examined
the speed and efficiency of interest rate decisions and processes in an economy (Blot &
Labondance, 2021; Gigineishvili, 2011; Maravalle & Pandiella, 2022; Munir et al.,, 2022; Oyadeyi,
2022a). However, the uniqueness of this paper is that it highlights the critical role of financial
development within the pass-through decisions and how this affects the monetary transmission
mechanism in an economy. This is because an efficient interest rate pass-through will depend on
the extent of financial development within an economy (Fiador et al., 2022; Meneses-Gonzdlez
et al, 2022; Singh et al,, 2008; Syed et al., 2022). Furthermore, financial development plays
a critical role in the speed and adjustment process of the money market and retail interest rates
to a policy rate change in any economy. Therefore, the paper underlines the prominent role of the
financial sector within interest rate pass-through operations. The link between financial develop-
ment and the interest rate channel can thus be represented in Figure 1.

In essence, the paper contributes to the growing literature on interest rate operations by
examining the role of financial development within interest rate operations and processes. In
doing so, the paper focuses on the following objectives. First, the paper focuses on the role of

Monetary Policy Rate
\ Financial Development

Money Market Rates

]
[ \

Savings and Deposit Rates Lending Rates
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financial development in inducing: the swiftness and magnitude of interest rate pass-through
operations in Nigeria. Second, the paper examines the potential asymmetric responses of interest
rate operations as a result of objective one above. Third, the paper establishes the period it will
take for the money market and retail rates to fully adjust to a policy rate change induced by
macroeconomic and financial sector developments. In addition, the paper tests the consistency of
the results by breaking the data into sub-periods and checking if the results are consistent with the
main findings. Lastly, the paper used a different method to carry out robustness on the main
results to confirm the validity and consistency in our findings. To the best of our knowledge, the
paper is the first to coherently model the role of financial development within the interest rate
pass-through process for Nigeria. Moreover, it will be useful to establish whether financial devel-
opment strengthens or weakens the pass-through process which has been found to be incomplete
and slow in many other studies on Nigeria (Jibrilla & Balami, 2022; Mordi et al., 2019; Oyadeyi,
2022a; Sanusi, 2010).

The vices within the financial system that may have plagued the pass-through process for
Nigeria may include ineffective financial sector regulations, underdeveloped capital markets,
a sizable informal sector, a low level of banking sector development and competition, and high
levels of structural inflation. Therefore, the paper would establish the role of financial sector
development on interest rate pass-through for Nigeria. The remaining sections of the paper discuss
the review of the literature in the second section, the methods, and data sources in the third
section, analysis and the presentation of results in the fourth section, while it would discuss the
summary and conclusions and end with some recommendations in the final section.

2. Literature review

2.1 Empirical literature review on interest rate pass-through

Here we review the literature on interest rate pass-through. Interest rate pass-through has been
found to either be complete, incomplete, or overshooting according to previous studies. Starting
with the recent studies on a panel of countries, Blot and Labondance (2021) conducted an
empirical investigation into the influence of monetary policy and how it affects retail interest
rates in the Euro Area when it reaches the effective lower bound. The paper found unconventional
monetary policies driven by liquidity expansion to affect bank retail rates among these countries.
Furthermore, Banerjee et al. (2013) found that there is a pass-through from future money market
interest rates to one-month and three-month maturities in four major Euro Area countries.
Kopecky and Van Hoose (2012) discovered that imperfectly competitive banking sectors have an
impact on the structure of market deposit and loan rates. The paper also demonstrated that retail
rates significantly depend on lagged rates, current rates, and anticipated future values. These
results were corroborated by other studies such as van Leuvensteijn et al. (2008), and Munir et al.
(2022).

Using a non-linear framework, however, Karagiannis et al. (2010) found asymmetric effects of
policy rates on the retail interest rates for South-Eastern European countries (SEE countries).
Additionally, Angeriz et al. (2008) in examining interest rate pass-through found the impact of
the policy interest rate to be weak on inflation in the US, and the Eurozone. The paper found most
inflation shocks to be driven by supply-side events. By focusing on the Euro area, the interest rate
operations according to De Bondt (2005), were stronger in the long term. Creel et al. (2013) found
similar outcomes in the Euro Area. Contrary to De Bondt (2005), Serensen and Werner (2006)
found interest rate operations to be heterogeneous across Euro-area countries.

Disyatat and Vongsinsirikul (2003) showed that monetary easing first triggers an increase in
investment demand funded by loans from banks, which gradually builds up price pressures that
ultimately lead to a shift in the aggregate price level with a lag. Beutler et al. (2017) found that
a shock in interest rate affects loans from banks only by the extent of the shock and exposure of
the bank to risks in interest rates. The paper also suggested that bank lending is determined by
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how much capital they have, rather than how much liquidity. On the other hand, Juselius et al.
(2016) highlighted the role of financial factors within the interest rate cycle as well as output and
inflation. The paper found interest rates to have a significant influence through financial factors on
output and inflation.

Agarwal et al. (2021) examined interest rate shocks on household consumption via the deposit
channel. The paper found that commercial bank deposits pay depositors too little when there is
a hike in central bank interest rates because of their market dominance. This outcome is in line
with other studies such as Drechsler et al. (2017) and Xiao (2020). In a similar study, DiMaggio
et al. (2017) explored the central bank interest rate operations on voluntary deleveraging, house-
hold consumption, and mortgage rates. The paper suggested that a significant reduction in
mortgage payments by up to 50 percent results in a 35 percent rise in car purchases. In areas
where adjustable-rate mortgages were more prevalent, defaults were relatively lower and house
prices, car sales, and employment all rose in response to lower interest rates.

Using monthly data, Jamilov and Egert (2014) investigated interest rate processes in five
Caucasus countries. The paper found that the pass-through process in Russia, Georgiq,
Azerbaijan, Kazakhstan, and Armenia was slow, incomplete, and influenced by macro instability
and a lower degree of banking sector competition. An incomplete pass-through was also discov-
ered by Karagiannis et al. (2014) in Brazil, Russia, India, and China (BRIC countries). To analyze the
pass-through in Indonesia, Puah et al. (2017) used asymmetric threshold autoregressive (TAR) and
momentum threshold autoregressive (MTAR) models. They found that Money market rates have an
asymmetrical relationship with retail interest rates, and the effect of money market rates on these
rates was also incomplete and imperfect. Tang et al. (2015) found similar outcomes to Puah et al.
(2017) while using the MTAR and TAR models to verify the presence of an incomplete pass-through
in Malaysia.

In a time series study on advanced countries, Ahmad et al. (2013) examined the effects of the
LIBOR rate on retail rates in the United Kingdom (UK). The paper found interest rate pass-through
to be incomplete in the immediate period and fairly complete over the long term. This result is in
line with Bogoev and Petrevski (2012) who also found interest rate operation not to be fully
complete in the short-run and fairly complete over the long term. Other studies such as
Kobayashi (2008) also found the pass-through process to be incomplete. By focusing on an
African economy, Iddrisu and Alagidede (2020) re-examined the impact of South Africa’s central
bank rate on inflation by establishing the role of interest rate operations and lending channels.
Furthermore, the paper found that the lending channel and the interest rate channel both func-
tion, but only marginally, in South Africa.

The above studies found interest rate operations and pass-through to be incomplete. However,
the following studies at least found a complete pass-through. Greenwood-Nimmo et al. (2022)
discovered that the policy rate had a complete effect on lending rates in South Africa. The paper
further demonstrated a full pass-through of interest rates to call deposit rates. The pass-through
from the policy interest rate to five retail lending rates in Mexico was complete and rapid according
to a study by Maravalle and Pandiella (2022). On the other hand, Gregor and Melecky (2018) did
not find interest rate adjustments to be fully complete for lending to consumers but found a full
pass-through to SME lending.

Banks can uniquely be different in how interest rate processes and operations affect them, and
Nizamani et al. (2021) conducted an empirical study to learn more about this phenomenon. The
paper discovered that the pass-through process in Pakistan was most heavily influenced by smaller
banks with higher capital and liquidity. Short-term and long-term interest rate adjustments were
found to be faster and more complete in China by Li and Liu (2019). Monetary contraction, as
shown by Abuka et al. (2019), decreases bank lending, leading to a rise in loan application
rejections and a fall in both loan volume and interest rates. Doojav and Kalirajan (2016) showed
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that there are asymmetries in the way the policy rate affects retail rates. Furthermore, the paper
showed stronger long-run impacts on the deposit rates than lending rates for Mongolia.

2.2 Empirical literature review on financial development and interest rate channel

In this section, we discuss extant studies on the impact of financial development on interest rate
pass-through. One of the first studies to examine this relationship in the last two decades was
Singh et al. (2008). They explored the impacts of financial development on monetary transmission
mechanisms with a focus on the interest rate channel. The paper demonstrated that financial
market developments strengthened interest rate operations in terms of speed and completeness.
The paper also found the pass-through process to be stronger in advanced economies compared
to Asian countries. The paper recommended a stronger pass-through process in the future for
Asian economies. The results of Fiador et al. (2022) also found similar outcomes to Singh et al.
(2008). Fiador et al. (2022) however, went further by showing that financial market development
and financial institution development strengthens interest rate operations in 37 African countries.

For studies that focus on emerging market countries, Syed et al. (2022) focused on the asym-
metric effects of financial development on interest rate operations and processes. The paper
showed strong evidence of an asymmetric effect of financial sector development and non-
performing loans over the long term. They demonstrated that non-performing loans respond
differently to short and long-run positive and negative shocks emanating from macroeconomic
variables and financial development. The findings demonstrated that the non-linear ARDL techni-
que was able to show stronger effects on the impacts of financial development on non-performing
loans. Furthermore, Ozdemir and Altinoz (2012) found that the structure of financial markets is
critical within the pass-through process in emerging countries.

Gigineishvili (2011) explored the factors that influenced interest rate pass-through across 70
developing, emerging, and developed countries by focusing on the macroeconomic, financial, and
bank-level determinants. The paper found that competition among banks, quality of credits, and
a flexible exchange rate system, strengthened interest rate processes at the financial and bank
level. At the macro level, the paper found per capita income and inflation to directly impact the
pass-through process, while market volatility has an indirect impact on interest rate pass-through.
In a similar study, Saborowski and Weber (2013) also found the pass-through to be incomplete but
to a larger degree in industrial economies compared to developing economies. Mojon (2000) on
the other hand showed that the adoption of the single monetary policy, the integration of the
money market, and the expansion of the debt securities market should lead to a fall in the effect of
monetary policy within the Euro Area. The study also demonstrates how competition among banks
weakens the interest rate pass-through cycle asymmetry.

In a study of advanced countries, Akinci et al. (2022) demonstrated that across the US, UK,
Spain, Germany, France, and Italy, the interest rate falls when the financial system becomes
stable, and the banking sector has improved leverage. Furthermore, Meneses-Gonzdlez et al.
(2022) found financial development to strengthen interest rate adjustments to the deposit rates,
while it does not strengthen the adjustment processes to the lending rates across 43 countries
from 2000 to 2019. In a specific country analysis, Rajan and Yanamandra (2015) found that
financial inclusion plays a dominant role in money transmission in the economy of India.
Nyamongo and Ndirangu (2013) found financial innovation to strengthen the interest rate channel.

In summary, the literature has been able to show that much of the research on the link between
financial development and the interest rate channel of monetary policy has focused on a panel
data set, while several studies have also considered the interest rate channel without considering
the impact of financial development within their estimated models. To contribute to the frontier of
knowledge, the paper will examine the nexus between monetary policy and financial development
and how they affect interest rate transmission in Nigeria.
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3. Methodology

3.1 Theoretical framework

The paper’s theoretical foundation is built upon the Monte-Klein model for maximizing bank
profits. Previous studies that have used this theory in modelling interest rate channel includes
Misati et al. (2011), Nel et al. (2011), Mbowe (2015), and Oyadeyi (2022a). The model is practical
and relatable to the Nigerian economy as it is able to show the pass-through channel by which
monetary policy decisions affect banking sector interest rates. The theory assumes that because
commercial banks interact directly with central banks, they can optimize their profit relative to
their balance sheet. According to the model, asset items on the balance sheet must be equal to
liabilities. That is, liability items such as settlements and deposits must be equal to asset items
such as loans and reserves. Therefore, putting this in equation form gives the below.

R+L=D+S (1)

If commercial banks conduct clearing activities with the central bank and provide loans denoted by
iL, incur deposits denoted by iD, and pay for their costs of deposits and loans denoted by mL, the
banks with a negative settlement balance will be penalized at rate iP where the penalty is charged
equal to the central bank policy rate. Therefore, our function of profit maximization can be
specified as:

[T (®.L) =il —ip(R+L—S) —ipo(S —R) — mL 2)

Based on the aforementioned information, commercial banks have two options: the value of loans
they grant and the amount they decide to keep in reserves. Based on these considerations, the
following results from differentiating equation 2 with respect to loans and reserves will give the

following.
iL — iD =m (3)
ip = oip (4)

A linear connection between the lending rate and the policy rate is produced by combining
equations 3 and 4.

iL = m + oip (5)

As a result of the objectives, the paper will examine two approaches to determining the pass-
through process. The first, called the monetary approach, would look at how the policy rate affects
the money market rate, while the second would look at how the policy rate affects retail interest
rates. Respecifying equation 5 to fit this narrative gives:

rmt:(lo+b1rpt+€t (6)

It = aq +b2rpt+€t (7)

Equation 6) demonstrates the effect of the policy rate on the money market rate and Equation 7)
highlights the effect of the central bank rate on the banking sector retail interest rates. r,; denotes
the central bank policy rate, rp,: denotes the money market rate, whereas r; denotes the retail
interest rate. eis the error term. That is, interest rate operations and processes are an indication of
how central bank rates are transmitted to the economy through the banking sector to verify
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completeness (b, = 1)or otherwise(0 <b, <1). The pass-through may also overshoot, in which
case, by,>1 (Oyadeyi, 2022a). Based on the objectives of the paper, which is to examine the role
financial development plays within the pass-through process, therefore, Equation 6 and Equation 7
would be respecified to show the role of financial development as a determinant of interest rate
pass-through.

rmt = g + birpt + bafds + bsrp:”fd: + & (8)

It = ag +b1rpt+b2fdt +b3l’pt*fdt+£t (9)

Where fd; denotes financial development index and r,*fd; denote the joint effect of financial
development and the central bank rate.

3.2 Building an index for financial development

In the literature on financial development, there are multiple indicators used to represent financial
development. In most cases, researchers examine financial development using the broad money
supply as a ratio of GDP or use the ratio of credit to GDP. In some other instances, some studies use
capital market indicators to represent financial development indicators. The paper, however,
adopts an index for financial development by incorporating all these measures of financial devel-
opment as indicated in the literature on financial development. By developing an index for
financial development, this paper will add to the existing body of knowledge. Consequently, the
existing measures for financial development are incorporated into the financial development
index (FD).

The measures of financial development were generated from Beck et al. (2000) database.
Previous studies such as Abanikanda (2022) and Oyadeyi and Akinbobola (2020) have used
these measures of financial development with robust outcomes in their individual studies of
Nigeria’s financial development. The first step in creating this index is to identify the financial
development indicators presented in Table 1. Afterward, the paper adopts the principal component
analysis (PCA) in Equation 10) to create the financial development index. The paper selects y (k=
1....p) as the k™ eigenvalue, subscript k as the value of the principal component that ties the
standardized indicator p. The PCA computes the financial development index as indicated in
Equation 10), while p are the weights from the PCA. Finally, bms, ba, cps, smc, svt, tds, and svm
represents the different PCA dimensions.

fd: = = — 10muAlbmsk + = — 10mui2bak + = — 10mui3cpsk + =~ — 10mui4smck + ~
— 10muAa5svtk + ~ — 10muA6btdsk + ~ — 10mui7svmk (10)

3.3 Estimation techniques

To achieve the objectives of the paper, the study will adopt the autoregressive distributed lag
(ARDL) model. However, for robustness, the error correction model (ECM) was employed.
Equation 8 andEquation 9) represents the long-run equation of our models. Whereas
Equation 11 to Equation 12) denotes the short-run form of Equation 8 and Equation 9) respectively
using the ARDL framework. Therefore, Equation 8-Equation 9) can be respecified in its short-run as:

4 n n
Arfmt = ag + 3 hArfme_i + €1Afd 5 proe_j + > Aprifdye_j + 3 bjApry;
k=1 j=1 j=1

U
+ 2 mMjAfdpej + et
J=i
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Table 1. Description and measurement of variables

Variables Measures Sources
Financial Development Broad Money Supply to GDP Ratio | CBN Bulletin (2021)
Indicators (FD) (BMS)
Bank Assets to GDP Ratio (BA) CBN Bulletin (2021)
Credit to Private Sector to GDP CBN Bulletin (2021)
Ratio (CPS)
Stock Market Capitalization to GDP | CBN Bulletin (2021)
Ratio (SMQ)
Stock Market Value Traded to GDP | CBN Bulletin (2021)
Ratio (SMV)
Total Debt Securities to GDP Ratio | CBN Bulletin (2021)
(TDS)
Stock market Value Traded to CBN Bulletin (2021)
Stock Market Capitalization ratio
(SVM)
Monetary Policy Monetary Policy Rate (MP) CBN Bulletin (2021)
Money Market Rate Treasury Bill Rate (TBR) CBN Bulletin (2021)
Deposit Rates The Savings Rate (SAV) CBN Bulletin (2021)
3 months Deposit Rate (3M) CBN Bulletin (2021)
6 Months Deposit Rates (6M) CBN Bulletin (2021)
12 Months Deposit Rates (12M) CBN Bulletin (2021)
Over 12 Months Deposit Rates CBN Bulletin (2021)
(012M)
Lending Rates Prime Lending Rates (PLR) CBN Bulletin (2021)
Maximum Lending Rates (MLR) CBN Bulletin (2021)

Note that the financial development indicators were identified from Beck et al. (2000) database.

z n 7
Aty =ag + Y, hArrg_ + €1Afd * proe_j + Y, mAprfdpe_j + Y bjAproe;
= P <
, 1 j=1 j=1 (12)
+ 3 MAfdpe j + et
=1

Equation 11-Equation 12) will be estimated using the ARDL model and ECM model for
robustness since our variables were non-stationary in their level form. The reason why we
use these methods is because we need the error correction terms to generate the mean
adjustment lag as well as the asymmetric mean adjustment lags, which are important in
knowing the number of periods it will take the lending rates to adjust to a shift in monetary
policy changes induced by developments within the financial sector. where » and z are the
number of lags, andAdenotes the short run operator. If Equation 11-Equation 12)’s exhibit
cointegration, then these equations are respecified to incorporate the dynamic adjustment to
the long term, which is specified in Equation 13-Equation 14) as follows:
Arfme = ag + Zﬂ: hiArrpe i + €1Afd" prog_j+ Zﬂ: mAprfdy_j + ﬁ: bjApry_j

k=1 j=0 j=0 (13)

n
+X mjAfdpt—j +O(Frmt-1 — Prpt-1) + €t
Jj=0
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T Ui Ui
Arf = ag + X hkArr_y + C1Afd proe_j+ 3 mAprfdpe_j 4 X bjApry:_
k=1 J=0 J=0 (14)

n
+ X MiAfdyej +D(rre-1 — prot-1) + et
i

Where 9 denotes the adjustment speed, and ¢ is the coefficient of the main explanatory variable
(the joint effect of the independent regressors) in the current period. Co-integration will exist if ¥ is
statistically not equivalent to zero. Furthermore, the mean adjustment lag (MAL) will be used to
establish the time period it will take interest rates to respond to a policy rate change. While the
mean adjustment lag shows how many months it takes for retail and money market rates to
completely adjust to a change in the policy rate, the error correction term shows how quickly rates
can change within a single month (Oyadeyi, 2022a). The mean adjustment lag can be specified as:

MAL:ﬂ

3 (15)

The process of adjustment will be swift if the mean adjustment lag is low, and otherwise if the
adjustment lag is high. According to Scholnick (1996), the mean adjustment lags can be symmetric
or asymmetric. Equation (15) represents the symmetric adjustment process. However, an asym-
metric process of adjustment will imply that the residuals are either above or below the mean
whereby, they adjust either downwards (if above the mean) or upwards (if below the mean) to the
mean in the long-term. As a result, the error correction term is split into the positive and negative
series. This can be represented below.

ECT+ = EC, if ECT>p

ECT" =0 If ECT<u (16)
And

ECT- =EC if ECT-<pu

ECT- =0 if ECT>u

Where u denotes the residual in the cointegrating equation and is always zero since it represents
the mean error correction. Whenever the residual is greater than the equilibrium (ECT*), the retail
rate is higher than the equilibrium rate, and vice versa. Therefore, the asymmetric mean adjust-
ment lag can be seen by decomposing the residuals into two independent error correction terms.

7 U U
Affme = ao + X, hArrme_g + €1Afd*proc_j+ 3 mAprifdy_j + 3 bjApry;
k=1 j=0 j=0

(17)
n
+ Z mjAfdpt,j + 01 ECTT + 9,ECT + &
j=0
T Ul Ul
Arre = ag + Y, hArrg_ i + €1 Afd prye_j+ 3 mAprfdpe_j + 3 bjApry:_j
k=1 j=0 j=0 (18)

n
+ 2 mjAfdpt,j + I91ECT+ —+ 792ECT_ + &t
j=0

The asymmetric mean adjustment lag would be specified in equations (19) and (20)
respectively.
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maLt = & 5 ) (19)
1
and
maL- = 1-6@) (20)
L)

Where Equation (19) is the positive mean adjustment lag, whereas Equation (20) is the negative
mean adjustment lag. The mean adjustment lags will not be the same if the coefficients of the
positive and negative lags are not the same, and the Wald test would test if the positive and
negative changes are the same. If they are not different from zero, then the adjustment process
would be symmetric and otherwise if the Wald test results is different from zero, which would then
imply that the retail interest rates would adjust differently to a shift in the central bank rate.

3.4 Description and measurement of variables

The data source was gathered from the period of 1981 to 2021 from the 2021 edition of the CBN
statistical bulletin. The data used to achieve the objectives have been used in previous studies on
interest rate pass-through in Nigeria (such as Mordi et al., 2019; Oyadeyi, 2022a; Sanusi, 2010),
thereby giving a level of confidence on the data being used. While the data on financial develop-
ment indicators were adopted from Beck et al. (2000) database on financial development indica-
tors. Studies such as Abanikanda (2022) and O. Oyadeyi and Akinbobola (2020) had used these
indicators to measure the extent of financial development in Nigeria, hence, giving a level of
confidence in the selection of the data being used. Furthermore, it is important to note that the
monetary policy rate is the main instrument used by the authorities to control bank lending and
deposit rates, money market rates, as well as ensure price stability and control inflation in Nigeria.
Therefore, it is very important in the formulation of Nigeria’s macroeconomic environment and
financial system. Table 1 illustrates how the variables are captured, and the data sources used in
capturing these variables.

Table 2. The principal component analysis results

Cumulative Cumulative
Number Value Difference Proportion Value Proportion
PC1 4.402064 3.03512 0.6289 4.402064 0.6289
PC 2 1.366944 0.584292 0.1953 5.769009 0.8241
PC 3 0.782652 0.495148 0.1118 6.55166 0.936
PC 4 0.287504 0.204488 0.0411 6.839164 0.977
PC5 0.083016 0.032215 0.0119 6.92218 0.9889
PC 6 0.050801 0.023782 0.0073 6.972981 0.9961
PC 7 0.027019 — 0.0039 7 1
Panel B: Principal components (eigenvectors)
Variable PC1
FSD 0.415005
BSDS 0.44985
BSDA 0.419887
SMDS 0.432513
SMDA 0.401348
BMD -0.14867
FEFF 0.280806

Source: Author’s illustration from PCA results.
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Figure 2. Scree plot of eigen
after PCA.

Source. Author’s computation
from PCA.
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4. Results and their interpretation

4.1 Pre-estimation

The first step of the analysis is to create an index for financial development as discussed in
Equation (10) using the principal component analysis procedure. This index is thus represented
as “FD” in the analysis and was created exactly the way it was specified in Equation (10). Before
diving into the main analysis, the paper conducted a preliminary examination of the data in Nigeria
by computing the principal component analysis. Multicollinearity is more likely to occur across the
seven indicators of financial development. The research used principal component analysis to
calculate the corresponding financial development index in an effort to resolve the issue of
multicollinearity. The results of the PCA are shown in Table 2; in this case, only the component
with an eigenvalue larger than one and variables with a loading factor more than 0.30 were
included in the analysis.

As can be seen in the table below, the PCA revealed a single component (eigenvalue 4.4021) that
accounts for nearly 63% of the total variation. As a result, we only considered the first component,
which seems to be the only one keeping around 63% of the original data’s volatility. From Panel
Ain Table 2, all the 7 principal components (PC) consist of the measures of financial development
as indicated in Table 1. The ordering follows the impact of the variables on the overall index (check
Panel B in Table 2). It can also be seen that BSDS has a larger effect compared to the other
variables, followed by SMDS, BSDA, FSD, SMDA, FEFF, and BMD. Lastly, Figure 2 reveals that the PCA
has converged well, without any obvious structural breaks, as seen by the Scree plot of eigenvalues
following the PCA.

After computing the PCA results, the paper proceeds by measuring the descriptive features of
the variables. The results of the descriptive statistics in Table 3 showed that the mean and median
values of the variables are very close, meaning that the variables used in estimating the results are
trustworthy. The skewness statistic showed that only the maximum lending rate was negatively
skewed. The kurtosis showed that the financial development index, the maximum lending rate
(MLR), and the savings rate (SR) are less peaked while the others are greatly peaked. The Jarque-
Bera statistic showed that variables such as FD, TBR, PLR, MLR, SAV, and 3 M follow a normal
distribution. Even though MP, 6 M, 12M, and O12M are not normally distributed, this is not
a problem due to the large sample size of the data and the post diagnostic test results which
showed that the individual models are sound and able to produce significant results.

Table 4 displays the results of the correlation analysis, showing that all dependent variables are
positively correlated with MP and negatively correlated with FD, except for the MLR (the maximum
lending rate) which positively correlates with FD. Since none of the correlation coefficients exceeds
0.8, then we can agree that even though the correlation analysis ranges from moderate to high for
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Table 4. Correlation coefficient

MP TBR 3M 6M 12M 012M SAV PLR MLR
FD -0.32 -0.09 —-0.40 -0.42 -0.46 -0.48 -0.74 -0.13 0.28
MP - 0.80 0.74 0.76 0.76 0.74 0.46 0.62 0.63

Source: Author’s Computation, 2023

MP, it does not lead to a spurious estimation of results. On the other hand, FD has a low to high
correlation with the dependent variables. Dickey and Fuller's (1981) and Phillips and Perron’s
(1988) tests were utilized to estimate the unit root properties of the variables. Table 5 shows the
results of the tests confirming that the variables were stationary when expressed as differenced
values.

4.2 The impact of monetary policy and financial development on interest rate channel

The results of our investigation are summarised in Table 6. The results shed light on how monetary
policy rate transmission incentivised by financial development affects money market, lending, and
deposit rates. This is exemplified by the impact of FD*MP in our models. In theory, the money
market rate, deposit rates, and lending rates should all respond directly to the monetary policy
rate. These rates, however, should be related to financial development indirectly. Accordingly, the
interest rate operations and processes ought to be weakened by the combined effect of monetary
policy and financial development. As earlier mentioned, a complete pass-through will either have
a figure of 1 or 100 percent, while an incomplete pass-through will obtain a figure lower than 1 or
100 percent. An overshooting pass-through on the other hand will have a value greater than 1 or
greater than 100 percent.

Based on the results, the pass-through from monetary policy to the treasury bill rate (represent-
ing our money market rate) is almost complete and perfect at 99 percent (0.99). The significance of
the outcomes of the interaction term is not statistically significant and irrelevant to be of any
practical importance. Thus, interest rate operations are not found to be complete, but to a very
high degree and the long term results (0.95) for the treasury bill rate are consistent with the short-
term results. The bound test results allow us to know if the variables are cointegrated, implying
a long run relationship if cointegrated. If the F-statistic falls below the lower bound figure then the
variables are not cointegrated, and otherwise if it falls above the upper bound figure. However, it is
inconclusive if the F-statistic fall within the two bounds.

For the deposit rates, the paper considers five deposit rates (the savings rate, 3, 6, 12, and over
12 months deposit rates). The findings showed that the central bank’s policy rate, as well as the
financial development index and the joint effect of those variables, do not significantly strengthen
or weaken the savings rate in Nigeria in the short. The long term results are insignificant due to the
bound test results. Besides, monetary policy mostly has short term effects on interest rates. The
error correction term is negative but insignificant, meaning that there may not be a long term
equilibrium movement, corroborating the long run results since they are insignificant.

For the impact of the policy rate on the remaining deposit rates (3, 6, 12, and over 12 months
deposit rates), the pass-through is also incomplete, albeit to a lower degree at 40 percent (0.40),
46 percent (0.46), 48 percent (0.48), and 45 percent (0.45) respectively. On the other hand,
financial development directly improved the 3, 6, 12, and over 12 months deposit rates by 3.2,
3.5, 3.2, and 4.0 respectively. Furthermore, the findings show that the effect of the interaction term
shows a negative and significant effect on the 3 months (-2.9), 6 months (-3.3), 12 months (-3.1),
and over 12 months deposit rates (-3.4) in the immediate term. The long term results were
insignificant due to the bound test results, although these figures were -0.17 for 3 months,
—0.19 for 6 months, —0.18 for 12 months, and —0.22 for the over 12 months deposit rates. Finally,
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Table 5. Unit root analysis

ADF PP
First First

Variable Levels Difference Levels Difference Status

FD -1.031 -5.459 -1.091 -7.968 1(1)
(0.7323) (0.0001)*** (0.7101) (0.0000)***

MP -0.357 -8.848 -0.370 -8.968 1(1)
(0.5495) (0.0000)*** (0.5448) (0.0000)***

TBR -0.853 -7.739 -0.651 -7.739 1(1)
(0.3402) (0.0000)*** (0.4289) (0.0000)***

SAV -1.651 -2.029 -1.147 -6.396 1(1)
(0.4471) (0.0421)** (0.6876) (0.0000)***

3M -1.441 -3.577 -2.514 -7.892 1(1)
(0.5516) (0.0113)** (0.1199) (0.0000)***

6M -1.583 -3.519 -0.774 —-7.884 1(1)
(0.4809) (0.0131)** (0.3748) (0.0000)***

12M -1.666 —3.457 -0.733 -7.780 1(1)
(0.4394) (0.0153)** (0.3928) (0.0000)***

0o12M -1.374 —4.156 -0.752 -7.765 1(1)
(0.5842) (0.0025)*** (0.3841) (0.0000)***

PLR -2.236 -2.664 -0.411 -9.589 1(1)
(0.1974) (0.0911)* (0.5289) (0.0000)***

MLR 0.7089 -7.0174 0297711 -8.7954 1(1)
(0.8642) (0.0000)*** (0.7671) (0.0000)***

Source: Author’s Computation, 2023 Where “**', **_and ‘*’ are significance at 1 percent, 5 percent and 10 percent
respectively. The probability values are in parentheses while the T Statistics are not in parentheses.

the error correction term had the appropriate sign and is significant, thereby aligning with
theoretical underpinnings.

For lending rates, the paper considered the prime lending and maximum lending rates. These
results showed that in the immediate term, banks’ lending to their prime or most important
customers was unaffected by financial development or monetary policy. However, interest rate
processes are confirmed to be incomplete, albeit to a lesser degree, due to the interactions
between these variables. In addition to being statistically significant, the correction term also
has the appropriate sign. However, the long-term results showed that interest rate pass-through in
Nigeria is heavily influenced by monetary policy, financial development, and the interplay between
the two. That is, there is a higher degree of pass-through between the two (0.71). Long-term
interest rate processes are severely weakened by the joint effect between monetary policy and
financial development (-0.22). For maximum lending rates, the findings confirm that interest rate
operations and processes is not fully complete, although to a greater extent (0.69). Financial
development also significantly improved the maximum lending rate in Nigeria. Nonetheless, the
influence of the monetary policy rate on interest rate pass-through in Nigeria is diminished by the
interaction term and likewise not complete. The outcomes of the bound tests rendered the long
run findings irrelevant.

Evidence from the asymmetric error correction terms showed that banks could make adjust-
ments to their long-term equilibrium component in response to shifts in monetary policy and
financial development, regardless of the direction of change. The Wald test further confirmed that
asymmetry exists in the two error correction terms, meaning that they are not equal. We
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estimated the mean adjustment lags to confirm how long the dependent variables respond to an
incentive-based change in the regressors. The mean adjustment lags reveal how many years it
takes for a model to reach its full long run equilibrium, while the error correction term reveals the
adjustment speed in any given year. The results of the mean adjustment lag demonstrated that it
requires two years for the treasury bill rate, 3, 6, 12, and over 12 months deposit rates to
completely adjust to a central bank policy change. For the prime lending rate, it takes roughly
one year, whereas it takes roughly three years for any adjustment process for the maximum
lending rate. Finally, since the model has been found to be asymmetric, then the interpretations of
the nonlinear mean adjustment lags are more appropriate. The asymmetric mean adjustment lag
results showed that all the estimated models fully adjusted in less than a year to either an upward
or downward monetary policy change incentivized by changes in financial development. The
asymmetric MAL results are robust because the models have been found to be nonlinear as
revealed by the Wald test. This implies that banks will change their rates within the year that
the policy rate changes occur (regardless of the direction of change).

The research findings indicate that the interest rate operations and processes (coefficient of
MP) is generally modest, with the long term findings generally larger than the short term results.
This supports the theoretical expectation that shorter-term interest rate maturities should be
lower than longer-term maturities, suggesting that interest rate rises with increasing maturity.
Therefore, the findings suggest that there is still a lower level of interest rate pass-through in
Nigeria as a result of financial development. This is to be anticipated, as financial development
would have a larger effect on financial intermediation and a greater influence of banks on
depositors and borrowers, decreasing the demand elasticity of deposits and loans, leading to
a lower degree of pass-through, and thereby weakening the interest rate channel. The serial
correlation and heteroscedasticity tests suggest that the models are consistent, concluding the
analysis.

The findings on the impact of financial development on interest rate processes are not in line
with previous studies on the topic such as Nyamongo and Ndirangu (2013), Fiador et al. (2022),
Meneses-Gonzdlez et al. (2022) whose studies found financial development to strengthen interest
rate operations and processes. There are several factors that cause interest rate stickiness which
leads to an incomplete pass-through in any economy. Some of these factors include the problems
of asymmetric information, credit rationing, adverse selections, bank switching costs, adjustment
costs faced by banks, moral hazards, and risk-sharing behaviour (De Bondt, 2002, 2005; Mordi
et al, 2019; Oyadeyi & Akinbobola, 2022). Our results show that the joint effect of financial
development and central bank monetary policy weakens interest rate operations and processes,
and this was in line with previous studies such as Serensen and Werner (2006), Singh et al. (2008),
Akinci et al. (2022), and Syed et al. (2022). This result also implies that financial development
would have a weakened effect on lending, in line with a similar study on the Viethamese economy
by Nguyen et al. (2022).

4.3 A test of the constancy of the results overtime using sub-sample analysis

4.3.1 The impact of monetary policy and financial development on interest rate channel using
a sub-sample from 1981 to 2011

In Table 7, we decided to break our analysis into sub-sample periods to test the constancy of the
mean over time. Therefore, this section would examine the same analysis as the previous section
but from a time period of 1981 to 2011, while the subsequent section would focus on the sub-
sample period of 1991 to 2021. The results of the sub-sample were consistent with the full sample
results. In addition, the result of the prime lending rate was significant in the short run for our sub-
sample, unlike the full sample result which was insignificant. Furthermore, the sub-sample period
showed that even though interest rate processes were incomplete, the adjustment process is
characterized by a higher degree compared to the full sample and even overshoots for the treasury
bill rate (1.03). This suggests that banks are actively engaged in raising treasury bill rates in the
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money market above the policy rate adjustments to improve investment in money market instru-
ments and thereby improve their own profits from money market dealings.

The findings on the asymmetric error correction terms (positive and negative) are also consistent
with the full sample findings. The findings demonstrated that banks are able to adjust to their long
run equilibrium part in response to changes in monetary policy and financial development,
regardless of the direction of change. These findings were backed by the Wald test results which
demonstrated that the negative and positive error correction terms are not equal, thereby con-
firming asymmetry among the error correction terms. The mean adjustment lag was found to be
two years for the 3, 6, 12, over 12-month deposit rates, and maximum lending rates. Also, it took
one year for the treasury bill and prime lending rates. The asymmetric mean adjustment lag
results showed that it takes less than a year for complete adjustments of either upward or
downward central bank policy rate changes incentivized by financial development changes on
bank interest rate changes, consistent with the full sample results. Finally, results from tests of
serial correlation and heteroscedasticity were consistent. These findings corroborate previous
findings such as Serensen and Werner (2006), Singh et al. (2008), Akinci et al. (2022), and Syed
et al. (2022). This result also implies that financial development would have a weakened effect on
lending, in line with a similar study on the Vietnamese economy by Nguyen et al. (2022).

4.3.2 The impact of monetary policy and financial development on interest rate channel using
a sub-sample from 1991 to 2021

Table 8 shows an estimation of the sub-sample over the years 1991 through 2021, allowing us to
verify that our findings have remained stable over time. For this reason, this section will analyze
the models from a time frame of 1991 to 2021. For the treasury bill rate, 3, 6, 12, over 12-month
rate, and the maximum lending rate, the subsample findings were consistent with the full sample
results. While financial development and the interaction term were not significant in the short run,
the pass-through from the policy rate to the savings rate was significant for our sub-sample, albeit
to a lesser degree. Also, the sub-sample findings demonstrated that changes in the central bank’s
policy rate and financial development have a negligible influence on the prime lending rate.
Additionally, the results from the sub-sample period indicated that the pass-through process
was slightly weakened in the sub-sample results, with the exception of the treasury bill rate,
which adjusted completely. This implies that the rates at which banks offer treasury bills are fully
responsive to changes in the central bank’s policy rate.

The findings on the asymmetric error correction terms (positive and negative) also corroborate
the full sample findings. The findings demonstrated that banks could adjust to their long run
mean in line with adjustments in the central bank’s policy rate and financial development,
regardless of the direction of change. These findings were backed by the Wald test results
which demonstrated that the negative and positive error correction terms are not equal, thereby
confirming asymmetry. Finally, the mean adjustment lag demonstrated that it takes roughly two
years for the treasury bill rate, 6 months, 12 months, and over 12 months deposit rates to
completely adjust to the central bank’s policy rate shifts. Also, it takes one year for the prime
lending rate to fully adjust, while it takes roughly three years for the 3 months and maximum
lending rates to adjust completely. Finally, it takes about six years for the savings rate to adjust
completely to a central bank policy change incentivized by financial developments. Since the
model has been found to be asymmetric, then the interpretations of the nonlinear mean
adjustment lags are more appropriate.

Finally, the asymmetric mean adjustment lags results showed that asymmetric monetary policy
adjustments incentivized by financial development changes take less than a year for all the
estimated models to completely adjust to a monetary policy change, consistent with the full
sample results and the previous sub-sample results. It is also important to note that the asym-
metric results are more appropriate than the symmetric findings since the Wald test showed that
the error correction terms are nonlinear. Finally, the serial correlation and heteroscedasticity tests
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were consistent and right fit based on the results. The results of the main analysis in this section
were in line with previous studies such as Sgrensen and Werner (2006), Singh et al. (2008), Akinci
et al. (2022), and Syed et al. (2022). This result also implies that financial development would have
a weakened effect on lending, in line with a similar study on the Viethamese economy by Nguyen
et al. (2022).

4.4 Robustness checks

Table 9 displays the robustness results using the error correction mechanism (ECM) procedure. The
whole essence of this sub-section is to confirm whether the results of the robustness analysis will
be consistent with the main findings using a slightly different procedure. The analysis covers the
full sample from 1981 to 2021. The stationarity test results showed that all the variables had unit
roots. Therefore, the paper checked the cointegration tests to confirm whether long term relation-
ships can be established. Even though the cointegration results showed that long run relationships
exist in only two of the eight models, we decided to proceed to run the ECM analysis because it is
important in achieving the objectives of the study and it will help in computing our asymmetric
error correction terms. The short term results were consistent with the main analysis as well as the
two sub-sample analyses in the previous sub-sections. The extent of pass-through was however
stronger in the main analysis compared to this section (robustness analysis).

The paper used the Johansen cointegration procedure to test for cointegration and found that
the treasury bill rate model and the over 12 months deposit rate model were cointegrated,
indicating that the two models have long run relationships. The other models, however, did not
exhibit cointegration. The long-term effects of the regressors and their interaction term on the
treasury bill rate revealed that only the central bank’s policy rate had a significant impact on the
treasury bill rate, albeit less than one, indicating an incomplete pass-through, with a very high
degree of pass-through at 0.99. However, the model for over 12-month deposit rates demon-
strated that monetary policy and financial development significantly enhanced the interest rate
channel, albeit incompletely, but with a larger degree at 0.79. The coefficient of the interaction
term, which is 0.24 in absolute terms, demonstrates how the interaction term weakens the effect
of the central bank’s policy rate on the over 12 months deposit rate. Finally, the post-test findings
using the heteroscedasticity and serial correlation tests demonstrated that the models are, in fact,
homoscedastic and have no serial correlation.

5. Conclusion

The paper examined the interest rate transmission in Nigeria and examined the role of financial
progress and developments in incentivizing interest rate operations and processes. The analysis
covered the period from 1981 to 2021. However, the paper also tested the constancy of these
results by breaking the samples into two distinct periods. The first sub-sample spanned the period
1981 to 2011, while the second sub-sample spanned 1991 to 2021. Furthermore, the analysis also
tested for robustness to confirm if the full sample results are consistent across each model. The
analysis confirmed that the results across each sub-sample and the robustness results are con-
sistent with the main analysis.

To be more specific, the results showed that interest rate pass-through in Nigeria is incomplete
across the samples except for the treasury bill rate which was complete and overshoot in one of
the sub-samples. The reasons for interest rate stickiness are because of reasons such as asym-
metric information problems, bank costs, credit risk, and many others. Also, the findings confirmed
that financial development weakens the impact of monetary policy on the interest rate pass-
through process. This shows that financial development would weaken the interest rate channel by
decreasing the demand elasticity of savings and loans, resulting in a smaller degree of pass-
through, and increasing the influence of banks over depositors and borrowers. Evidence from the
asymmetric error correction terms confirmed that banks could make adjustments to their long-
term mean in response to shifts in monetary policy and financial development, while the
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asymmetric mean adjustment lag results showed that these changes happen within the
immediate year that a central bank policy rate change occurs.

As a result of these findings, it becomes imperative that policymakers should account for
financial development when designing monetary policy effectiveness since financial development
can hinder or strengthen the interest rate channel of monetary policy. Therefore, to mitigate the
potential negative consequences of future financial development on the economy, sound risk
management practices as well as adequate supervision are required to ensure a stable financial
system and macroeconomic environment. In addition, since the paper found that financial devel-
opment strengthens interest rate operations in the long run due to larger long run coefficients
compared to the short run coefficients, therefore, this implies that policymakers should be aware
that when designing financial development policies, it will have a more significant impact over the
long run. Lastly, on the issue of overshooting interest rates, which may be problematic in the
money market, it is important to be aware of the problem of new developments as well as new
financial innovations that may cause interest rates to overshoot. This issue must be adequately
taken care of when designing and implementing new financial development and monetary policies

for the future.
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