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ABSTRACT 
 
Banks and stock market represent the key drivers of any financial system all over the 

world and their relationship/dynamics has remained a core area of interest in finance 

and monetary economics. There exist two opposing views in this regard - linearand 

nonlinear association. It is on this backdrop that this paper evaluates the dynamics of 

bank development and stock market development within the purview of the Nigerian 

financial system using a battery of linear and non-linear models. Results emanating 
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from the study hold that the relationship is both linearly and nonlinearly inclined. The 

estimated elasticities of stock market development and the quadratic term in both cases 

are found to be positive.This further buttresses the nonlinear posture as bank 

development and stock market development show relative-decoupling; implying that 

the technological process in the economy has arguably reached a point that bank 

development has begun to show a tendency of decline relative to stock market 

development. It is expected that this discovery would ignite policy actionsunderpinned 

bytheneed to balance the linear and nonlinear interface of bank and stockmarket 

developmentwhile driving not just financial system advancement but also the growth 

of the economy at large. 

 
Keywords: Bank Development; Stock Market Development; Linearity and Nonlinearity. 
 
* Augustine Arize would like to thank Mark Rudin, John Humphreys and Shanan 
Gibson 

  
1. INTRODUCTION 

Economic activities are propelled by efficient and effective financial structures built 
on well-set financial substructures. Banks and stock markets have undoubtedly come to 
represent key substructures on which the superstructure (financial system) is built.  No 
wonder the relationship between stock market development and bank development has 
been and would remain a key component of the discourse and empirical investigations 
in banking, finance and allied areas. A solidly held positionwith emphasis on the 
bank/stock market linkage is that of alinearimplying that positive developments in the 
stock market all things being equal would exerts a corresponding  positive development 
on banks and vice versa.This linearity assumption has attracted counteractive 
positioning over time by authors who empirically suggests that there is a possibility 
that the relationship between the two can be not just nonlinear but alsobidirectional as 
found in Arize, Kalu,and Nkwor(2018). This opposing views have been expressed on 
the basis of the fact that Stock markets differ across economic climessince they may be 
stable in developed economies and less stable in developing countries; apparently 
making nonlinearity a likelihood. 

Driven by the linearity assumption, authors such as Allen and Gale (2000), Song 
and Thakor (2010) and Osoro and Osano (2014) have at one time or the other employed 
linear models in investigating the stock market development and bankdevelpment 
nexus. This has been held that the strength of market development can be mirrored by 
bank development and the state of bank sector on the other hand,can be a direct 
reflection of that of the stock market. The linearity school of thought has given less 
attention to the fact that regulations and changes in regulatory architecture, 
competition, transaction costs, information flow distortions, naivety on the part of 
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investors and players alike; even the changing nature of the macroeconomic 
environment can introduce asymmetries with its tendency ofproving wrong the 
linearity assumption of bank development and stock market development nexus, Allen 
and Gale (2003), Keely (1990) and Hellman, Murdock & Stilitz (2000).  

This study therefore is poised to pluck the gap created by theindefiniteness  in 
literature regarding the bank development and stock market development nexus.This is 
to be exploredbyempirically appraising the degree and direction ofthe relationship 
between bank development and stock market development over the quarterly period 
1980:1 through 2016:3. Using the Nigerian economy as the geography of the study is 
expected to contribute to a better understanding of the imperatives of the interplay 
financial and economic forces in an emerging economy with differing structures and 
characteristics from their developed counterparts. A major reform in the system is the 
recapitalisation exercise that trimmed down 89 banks to 25 in 2004 done by the 
mechanism of acquisition and merger and other regulations that have continually 
adjusts the form and style of the banking system in Nigeria. In 2009, the second wave of 
banking reforms began notably with the introduction of the Asset Management 
Corporation of Nigeria (AMCON) with the main goal of gathering non-profitable or not 
working loans of the commercial banks to enable them fix their financial position. The 
introduction in 2010, of the Universal Banking Model which changed the content and 
the form of service offerings by banks in Nigeria. The economic climate, changing 
government policies, overregulation and the transmission effects of changes in more 
developed financial systems have made the banking system in Nigeria anything but 
stable. The complimentarity of the stock market and banks in Nigerian financial system 
has also unusually exposed the two key components of the financial systems to 
contagions over time, See Arize, Kalu and Nkwor(2018). More so, it is  hoped that 
theresults of this study can form a strong base for generalization among African 
economiessince Nigeria is a strong player and arguably one of the largest and most 
prominent continent.   

Additionally, discoveries arising from the investigation of the relationship 
between bank development and market development as well as the concomitant short 
run and long run dynamics,  canadd an extra girth to the literature on bank and stock 
market development.This can form a basefor evaluating thecorrectness of the 
conclusionsby previous studies. This can be aided by the broader outlook of the study 
in the area of applying linear and nonlinear techniques. Moreover,policy-makers and 
market practitioners alike stand to benefit from the understanding whether the stock 
market behavior will affect future output and bank activities, thus whether, for 
example, getting to know whether bursting a stock market bubble will have any long-
term real output effects. For the market participants, it will be ofinterest to them in 
knowing the transmission effect of not just macroeconomic conditions to stock market 
and bank development alike, but also the shock and dynamic exchanges between banks 
and stock market; whether negative or positive. 

This study’s analytic framework has somemajor considerations: First, the 
evolution of new time series analysis techniquesin a given area of studycreates a 
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platform to analyze relations in ways not previously explored, therefore, the first is to 
focus upon the correct representation of the nature of nonstationarities evident in our 
time series by looking at the descriptive statistics, the pairwise correlations and the time 
series properties of the data. These tests are important first steps in specifying a model, 
and they help us to avoid specification bias. The second is to apply Harvey, 
Leybourne,and Xiao (2009) test of the null hypothesis of linearity. We want to examine 
the linearity status of each variable. That is, to determine whether the series is 
characterized by a linear or nonlinear pattern. This provides an important guideline to 
detect if there is a presence of specification bias in the relation. The third consideration 
is that our paper is first to investigate asymmetric effects of stock market capitalization. 
It considers the asymmetric effect in the sense that the partial sums of positive and 
negative changes in stock market capitalization can have different impacts on bank 
development. This is important because such examination would provide useful 
guidance in drawing definitive conclusions regarding any general hypothesis and 
allows special attention to be given to the dynamic structure of the statistical model 
which seems warranted in order to draw meaningful about conclusions short-run and 
long-run elasticities. 

Fourthly,  the studyis to examine the issue of structural stability of the model. An 
unstable model will be evidence that there is a fundamental mis-specification. In a 
similar spirit, the usefulness for policy of the parameters characterizing an estimated 
relationship hinges on its temporal stability of the estimated relationships over time. 
Indeed, with no parameter stability tests, the results are misleading (perhaps 
unjustified),and inferences made concerning the long run elasticities are potentially 
misleading.  

The value-added features of this study are several. The first value added is to 
provide new evidence that will show that stock market development can nonlinearly 
and to some degree, asymmetrically influence bank development over both the short 
and long run.  

The second value added is that the study differs from previous works in terms of 
methodology. Firstly, we take into account non-stationarity of the variables while using 
the Harvey, Leybourne, and Xiao (2008) and at the same time check the linearity of the 
variables. Secondly, we examine the issue of cointegration by means of Harris-Inder 
(1994) technique, with the null hypothesis of cointegration tested against the alternative 
of no cointegration and obtained estimates of the long run following the FMLS (1990) 
estimator.Statistically speaking, it is inappropriate to rely on the performance of a single 
test for inference purposes (Gunst and Mason, 1980: 167-206). Therefore, since non-
linear models have long been favored overtheir counterparts and also make intuitive 
sense, some are employed in this study (see, Nam, Pyun and Arize, 2002). A linear 
model would be obviously inadequate for series that have structural breaks or 
oscillatory movements (such as stock prices) or that have a departure from normality 
(financial data are typically skewed and leptokurtic (Books, 2014). 

The rest of this work is arranged as follows: section two reviews related 
literature, while section three presents data and method of empirical analyses. The 
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penultimate section discusses the result, and section five concludes the study.  
 
 
 

II. THEORETICAL CONSIDERATIONS 
 

Nonlinearity in the relationship between bank development and stock market 
development can arise from: (i)when banks are exposed to the pressures of business 
cycle changes; there is a greater aversion to economic downturns and general decline in 
earnings than to expansions or peace; (ii) there is the likelihood of different types of 
banks’ reactions to small, big, negative and positive market capitalization variations(iii) 
the tendency of investors and market participants to overreact to bad news and 
underact to good news may create an adjustment to equilibrium that is non-linear; the 
correction required to restore equilibrium might not always be proportional to the 
amount of deviation.All the above tend to align with Kahneman and Tversky (1979)’s 
prospect theory that holds that market participants are less enthusiastic about 
celebrating their gains relative to how deeply bad they feel bad about their losses. 

Another element as adduced in literature is that investors may put on hold, their 
reactions to information because of transaction cost which may make it unprofitable to 
trade oreven delay their responses until other investors’ preferences are revealed.  This 
creates asymmetry especially when the information is privileged as is the case in most 
imperfect settings. Government’s overbearing role and interventionist approach, as is 
the case in small and mostly developing economies may induce nonlinearity.  This 
mostlymake the stock market take extreme values by creating heterogenous agents and 
heterogeneity of opinions in the market.  

Atil, Lahiani and Nguyen(2014) writing in favour of the possibility of a non-
linearity posture in the stock market development and bank development nexus,hold 
that “the nonlinear behavior of time series can be driven by, among others, successive 
episodes of economic and financial crises (eg.,the 1997-1998 Asian financial crisis, the 
2001 dot-com bubble burst, the 2007 subprime crisis), wars and extreme events (e.g., the 
11 September 2001 terrorist attack, the Second Gulf war from March 2003 to May 2003, 
and the recent Arab Spring since 2010), geopolitical tensions, and sudden changes in 
business cycles as well as the complexity of financial markets induced by the 
heterogeneity of economic agents, the globalization, and the multiplicity of 
regulations.” 

Kahneman, Knetsch, Thaler (1990) exposes a new dimension to the relationship 
byshowing the asymmetric attitude of investors towards profit and loss pointing out 
that any reasonable measure of investment risk should approach downside risk and 
upside risk differently. This implies that as evidence of nonlinear reactions by both 
individual and institutional investors abound,the differences between the large and the 
small banks becomes even more pronounced. While small banks react more to changes 
in stock market development, large banks tend to be unyielding to them. For example, 
small firms turn to bank debt sooner than large firms do as growth opportunities 
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increase for reasons such as: (i) small and large firms have dissimilar likelihoods of 
solvency, and (ii) the informational gap between firms and capital markets varies 
depending on firm size just as the cost of debt varies. Evidently, there is nonlinearity as 
large market capitalization is not a sure bet to more rapid bank behavior; it may even 
result in the trivial one. 

 

III. DESCRIPTION OF DATA, MODEL SPECIFICATION, AND 
EMPIRICAL METHODOLOGY 
 

The data used in this study are extracted from the Central Bank of Nigeria 
Statistical Bulletin. The study covers quarterly time series data from 1980: Q1 to 2016: 
Q3.  The Central Bank of Nigeria is the topmonetary authority in Nigeria that work with 
the National Bureau of Statistics in publishing the annual statistical bulletin. The series 
are quaterlized time series because they have regular time-ordering/frequency and are 
secondary because they are collected from preexisting sources. Fewer data points are 
taken from The Economist database.  
3. Tests for Linearity 

The test for linearity follows the form proposed by Harvey, Laybourne, and Xiao 
(2008) that can be applied in cases that the unit root properties of data are unclear. 
Assuming the time series is stationary (I(0)), the following model is estimated: 

 𝑦𝑡 = 𝛽0 + 𝛽1𝑦𝑡−1 + 𝛽2𝑦𝑡−2
2 + 𝛽3𝑦𝑡−3

3 + ∑ 𝛽4,𝑗∆𝑦𝑡−𝑗 + 휀𝑡
𝑝
𝑗=1  (1) 

where p is the number of lags5, and Δ is the first difference operator. To test for the null 
hypothesis of linearity; (H0,I(0): 𝛽2 = 𝛽3 = 0) is tested against the alternative hypothesis of 

nonlinearity (H1,I(0): 𝛽2 ≠ 0 and/or  𝛽3 ≠ 0) by the use of Wald statistic defined as 𝑊0 = 

T(𝑅𝑆𝑆0
𝑟/𝑅𝑆𝑆0

𝑢 − 1), where T is the number of observations, 𝑅𝑆𝑆0
𝑢(Unrestricted residual 

sum of squares)  and 𝑅𝑆𝑆0
𝑟 (restricted residual sum of squares)  of the model (1). On the 

other hand, in cases when the series are nonstationary, I(1), the regression model is: 

∆𝑦𝑡 = 𝜆1Δ𝑦𝑡−1 + 𝜆2(Δ𝑦𝑡−1)2 + 𝜆3(Δ𝑦𝑡−1)3 + ∑ 𝜆4.𝑗Δ𝑦𝑡−𝑗 + 휀𝑡
𝑝
𝑗=1                     (2) 

 
where the null hypothesis of linearity (𝐻0,𝐼(1): 𝜆2 = 𝜆3 = 0)  is tested against the 

alternative hypothesis of nonlinearity (𝐻1,𝐼(0): 𝜆2 ≠ 0 and/or  𝜆3 ≠ 0) by the Wald 

statistics defined as 𝑊1 = T(𝑅𝑆𝑆0
𝑟/𝑅𝑆𝑆0

𝑢 − 1), where 𝑅𝑆𝑆0
𝑢 and 𝑅𝑆𝑆0

𝑟 are the residual sum 
of squares from the unrestricted and restricted form of the model (2). 

If the unit root characteristics of the series are unknown, it also becomes unclear 
which statistic (𝑊0 or 𝑊1) will be used. The approach by Harvey et al. (2008) 
asymptotically chooses 𝑊0 if the series is stationary and W1 if the series is non-
stationary. If the integration of the series is unknown, the weighted statistic – 𝑊𝜆= {1 − 
λ}𝑊0  + λ𝑊1  – is applicable to test the null of linearity against the alternative of 

 
5The to be maximum number of lags are obtained by   then using sequential method  and a t-value of 1.65 lag is determined as Harvey et al. 

(2008) recommend that it can be determined by means of the sequential testing method using a 10% significance  after the suitable number of 

lags (p) is determined using Theis determined the maximum number of  lags Pmax = int[8(𝑇/100)0.25]. 
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nonlinearity, where λ is some function that converges in probability to zero when the 
series is stationary and to one if the series is non-stationary. This simply implies that 
under the null of either I(0) or I(1) linearity, Wλ selects the efficient test in the limit, and 
is asymptotically distributed as chi-square with two degrees of freedom.  

 

3.2 Model specification 
The study focuses on establishing a relation between bank development and 

stockmarket development. More specifically, we follow Arize, Kalu, and Nkwor (2018) 
and adopt the model where bank development is the dependent variable while the 
stock market development indicators are the explanatory variables. As bank 
development is measured by the number of credit facilities to the private sector, stock 
market development is measured by the markets size and liquidity indicators used in 
this regard as market capitalization (MKTCAP).  In equation (3), LCPS is the natural 
logarithm of credit to the private sector scaled by gross domestic product (LCPS) 
whereas the natural logarithm of stock market capitalization scaled by gross domestic 
product (LMC). The  model is augmented by a dummy variable𝜗𝐷𝑡 ,and the logarithmic 
specification is used simplifies the interpretation of the coefficients as elasticities: 

𝐿𝐶𝑃𝑆𝑡 = 𝛽0 + 𝛽1𝐿𝑀𝐶𝑡 + 𝜗𝐷𝑡 +  휀𝑡(3) 
 The error term in the equation is 휀𝑡 .6 

In this paper, we attempt to empirically investigate the relationship between the 
natural logarithm of credit to the private sector (LCPS), the natural logarithm of market 
capitalization (LMC). Overlooking the time series properties of a unit root (this is 
discussed below), the linear approach to estimation developed by the work by Pesaran, 
Shin and Smith (2001) will be employed. In fact, the procedure employs a linear 
autoregressive distributed lag (ARDL) cointegration model to estimate simultaneously 
the long- and the short-run effects. In addition, the Pesaran et al. (2001) procedure 
employs the bound testing approach to cointegration which is a generalized Dickey-
Fuller type regression and tests the significance of the lagged level of the variables in a 
conditionally unrestricted error correction model (ECM).  

To obtain, the long-run relationship between variables, in terms of methodology 
this study used the robust econometric technique - ARDL approach. The ARDL has 
several advantages over other conventional methods such as the Johansen estimator. 
These advantages are listed in Arize (2017) with two key ones for our purpose as:  
(i) The ARDL can allow one to choose the regressand as well as the explanatory 

variables. The major advantage of this approach is that the estimation is possible 
even when the regressors are endogenous.   

(ii) Another advantage is that it can be applied regardless of whether the variables 

 
6
Note that Arize, Kalu and Nkwor (2018) included  also other variables such as real money, however, due the poor performance of these 

variables in that we had to exclude them here. Our interest here is on the impact of stock market capitalization and the uncertainty of interest rates 
on bank development. The dummy variable is necessary to achieve a normal distribution of the residuals, and it captures recession, accounts for 

economic recovery and accounts for large outliers.  The dummy variable coded as 1 in 1999, 2005, 2006, 2008 and -1 in 2000, 2007 and 2009. 
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are integrated at the level or at order one or fractionally cointegrated. Also, with ARDL, 
different variables can have a different number of lags.7 Moreover, it is generally 
unaffected by the inclusion of step or impulse dummy variables. * 

 Given that NARDL approach is an asymmetric extension of ARDL model, it 
seems prudent to use the linear ARDL model like equation (2) below.  This model 
allows one to implement the ARDL bounds testing approach to cointegration. The 
general equation of ARDL, (p,q) bounds test for co-integration is as follows: 

∆𝑦𝑡 = 𝑐0 + 𝜌𝑦𝑡−1 + 𝜃𝑥𝑡−1 + 𝜗𝑧𝑡 + ∑ Υ𝑗
𝑝−1
𝑗=1 Δy𝑡−𝑗 + ∑ 𝛿𝑖

𝑞−1
𝑗=0 ∆𝑥𝑡−1 + 𝜇𝑡 (4) 

 
where 𝑧𝑡 is a vector of deterministic variables, and 𝜇𝑡 is error term. We say that the two 

variables 𝑦𝑡and 𝑥𝑡in Equation (2) are not cointegrated if 𝜌 = 𝜃 = 0. To test the presence 
of co-integration, Pesaran, Shin and Smith (2001) have proposed the F-test. The decision 
is based on two critical bounds; the upper and the lower one. When the F-statistic is 
greater than the upper bound, the null hypothesis of the absence of a levels relationship 
is rejected. This means that there is a long-run relationship between𝑦𝑡and 𝑥𝑡.  

a. Bounds test approach 
To start with we perform some diagnostic tests to check the validity and reliability 

of the following unrestricted error-correction regressions used to test the cointegration 
among the variables: 

            𝛥𝐿𝐶𝑃𝑆𝑡 =  𝛼1 + 𝐷𝑗𝑡 +  ∑ 𝛿𝑖

𝑝

𝑖=1

𝛥𝐿𝐶𝑃𝑆𝑡−𝑖 + ∑ 𝜏𝑗

𝑞

𝑗=0

𝛥𝐿𝑀𝐶𝑡−𝑗 

                              +𝜔𝑝𝐿𝐶𝑃𝑆𝑡−1 + 𝜔𝑞𝐿𝑀𝐶𝑡−1 +   𝜉1 (5) 

𝛥𝐿𝑀𝐶𝑡 =  𝛼2 + 𝐷𝑗𝑡 + ∑ 𝛿𝑖

𝑝

𝑖=1

𝛥𝐿𝑀𝐶𝑡−𝑖 + ∑ 𝜏𝑗

𝑞

𝑗=0

𝛥𝐿𝐶𝑃𝑆𝑡−𝑖 

                              +𝑦𝑝𝐿𝑀𝐶𝑡−1 + 𝑦𝑞𝐿𝐶𝑃𝑆𝑡−1 +  𝜉2 (6) 

where  ΔLCPS,  ΔLMC are changes in the natural logarithm of the natural 
logarithm of credit to the private sector (LCPS), the natural logarithm of market 
capitalization (LMC). The coefficients 𝛿𝑖, 𝜏𝑗 , 𝜗𝑘, and𝜃𝑙are the short-run coefficients and 

𝜔𝑝, 𝜔𝑞, 𝛾𝑟and 𝛾𝑠are the long-run parameters. Following Arize, Malindretos and Igwe 

(2017) in the second step, once cointegration has been confirmed the statistical 
appropriateness of the equation is supported by the relevant diagnostic tests to ensure 
in particular, that the estimated model fulfills the conditions:  serial noncorrelation, 
homoscedasticity, zero disturbance mean (i.e., no specification errors), structural 
stability and normality of the residuals. Then, the long-run elasticities or coefficients 
can be derived from the normalized UECM, by dividing the coefficient of the one-
lagged level regressor or independent variables to the one period lagged level 

 
7Because our equations are based on the assumption that the error terms are white noise, Pesaran, Shin and Smith (2001: 308) argues for a 

balance between choosing a lag length sufficiently large to avoid residual autocorrelation and sufficiently small to avoid overparameterization in 

the presence of limited times series data  (2001: 308). 
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coefficient value of the regressand, by multiplying the result with minus one. Once 
equation (3) is estimated, the lagged-linear combination of level variables is set equal 
to zero, as in equation (7)   

�̂�𝑝𝐿𝐶𝑃𝑆𝑡−1 + �̂�𝑞𝐿𝑀𝐶𝑡−1 = 0                                                             (7) 

and, so by solving equation (7) for 𝐿𝐶𝑃𝑆𝑡−1, we get the long-run elasticity for stock 
market capitalization: 

𝐿𝐶𝑃𝑆𝑡−1 = −
�̂�𝑞

�̂�𝑝
𝐿𝑀𝐶𝑡−1                                                              (8) 

It is obvious that the speed of change with which LCPS responds to motions in 
the stock market development can be obtained by replacing equation (8) by an error 
correction term, as in equation (9): 

𝐸𝐶𝑀𝑡−1 = 𝐿𝐶𝑃𝑆𝑡−1 +
�̂�𝑞

�̂�𝑝
𝐿𝑀𝐶𝑡−1                                                    (9) 

Next, replacing the lagged level variables in equation (5) by the 𝐸𝐶𝑀𝑡−1  as in 
equation (10): 

            𝛥𝐿𝐶𝑃𝑆𝑡 =  𝛼1 + 𝐷𝑗𝑡 +  ∑ 𝛿𝑖
𝑝
𝑖=1 𝛥𝐿𝐶𝑃𝑆𝑡−𝑖 + ∑ 𝜏𝑗

𝑞
𝑗=0 𝛥𝐿𝑀𝐶𝑡−𝑗 + 𝜑𝐸𝐶𝑀𝑡−1 +   𝜉1

 (10) 
 
Finally, we obtain optimal lag lengths using the Schwarz Bayesian information 

criterion. This is obtained by estimating (m + 1)4 regressions, with m as the maximum 
lag length. 

 

IV. EMPIRICAL RESULTS 
 

In this section we present some descriptive statistics of the variables, correlation matrix 
and  the results of the unit root tests, taking a structural breakinto consideration.Second, 
weexamine the results from identifying nonlinearity and estimating ARDL models with  
nonlinear features. 
4.1. Descriptive statistics, and unit root tests 

Table 1 presents the results of the descriptive statistics, pairwise correlations and 
Harvey, Leybourne and Xiao (2008) test for nonlinearity.  The results, evidently 
showing that bank development is less volatile than stock market development. It has 
the lowest volatility. This can be interpreted that bank development has been stable 
over the sample period.  Evidently, the data show an asymmetric distribution. 

Table 1: Summary of Data 

Panel A : Descriptive Statistics 

Variable(s) LCPS 𝐿𝑀𝐶 
Maximum -0.9970 3.7100 
Minimum -2.8300 0.0812 
Mean -2.1678 1.5187 

Std. Deviation 0.4456 1.2684 
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The results as contained in table 1 show a positively skewed distribution and 

suggests that changes of stock market development are negatively skewed. From the 
values of the kurtosis statistics,it can be inferred that the underlying data are 
leptokurtic, or fat tailed and sharply peaked in comparison with the normal 
distribution. Stock development, is found to be platykurtic, that is, a kurtosis that is less 
than 3.  These characteristics underscore the necessity of relying on asymmetric 
methods, as is the case in this study. A look at the bivariate correlation analysis shows a 
positive correlation between changes in bank development and positive changes of 
stock market development standing at 0.8108 (81.08%). 

 
4.2 Examining Nonlinearity 
 

As one of the objective of this study demands and in line with Harvey, 
Leybourne and Xiao (2008) we test for null of linearity in the level and first- difference 
terms employing Wald statistical as discussed above, we find that linearity can be 
rejected for ΔLCPSand ΔLMC, at the conventional levels. The Wald test does not 
support the null hypothesis in agreement with previous findings that are against 
linearity. Similar conclusions were reached when we employed tests for nonlinearity 
suggested in Arize, Malindretos and Igwe (2017:320). 

Given thatnonlinearity in estimating models takes many shapes and forms, we 
chose to follow the approach suggested in Arize and Darrat (1995) and Arize and 
Malindretos (2012) by including squared term of stock market development. That is, 
𝐿𝑀𝐶2 to investigate whether a nonlinear relationship between stock market 
development and bank development is inverted U –shaped or not. The reason behind 
this is the possibility that the stock market in some developing countries tends to ignore 
the banking sector at initial stages of economic growth, but once the economy matures 
then stock market attempts to improve the banking sector in a friendly and stimulating 
manner. 

 

Skewness 0.7899 0.4967 
Kurtosis – 3 0.2616 -1.2131 
Coef of Variation 0.2055 0.8352 
Correlation Matrix 
LCPS 1.0000 - 

LMC 0.8108 1.0000 

Panel B: Nonlinearity tests 

 LCPS LMC ∆𝐿𝐶𝑃𝑆 ∆𝐿𝑀𝐶 

Wald-Test 0.46 6.65** 2.86* 6.81** 
Critical Values    

5% 10%     
2.70 4.60     
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4.2 Unit- Root Tests   

    We begin by applying unit root tests to determine the time series properties of 
the data, This was done by following the augmented Dickey–Fuller (ADF)framework 
with a  lag length selected by Schwarz criterion. Considering the low power of the ADF 
test, we also use the Phillip-Perron (PP) test (1988), as an alternative test, which takes 
account of the residual correlation and heteroscedasticity. The results as displayed in 
Table 2suggest that all the variables arenonstationary in levels, but become stationary in 
the first differences. Given the observed limitation of the standard unit root tests; that is 
the inability to identify structural breaks(e.g., Perron, 1989).  As  Leybourne, Mills, and 
Newbold (1998) point out, the presence of structural breaks leads to a spurious finding 
of either I(0), I(1) or I(2) behavior with a possibility of accepting a biased null hypothesis 
when it should not be.  

To this effect, we used the Kim and Perron test (2009) test as our third test; see, 
also Arize et al. (1999) where a recursive version of Banerjee et al. (1992) was employed 
for this purpose. The former test by Kim and Perron (2009) accommodates a structural 
break point in the trend function with an unknown date in both the null hypothesis and 
alternative an improvement on the standard unit root test,  that lacks power and have 
no good size distribution.  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 

 

Table 2. Unit root tests 

Augmented Dickey-Fuller (ADF)  Phillips-Perron (PP) 

 Level Diff.  Level Diff. 

 No 
Trend 

Trend No 
Trend 

 No 
Trend 

Trend No 
Trend 

LCP
S 

-1.54 -2.01 -4.23**  -0.87 -2.17 -5.47** 

LMC -0.85 2.47 -3.10*  -1.81 -1.63 -5.68** 

Critical Values 

 1% 5% 

No 
Trend -3.455 -2.872 

Trend -3.993 -3.427 

Critical Values 

 1% 5% 

No Trend -2.631 -1.950 

Trend -4.235 -3.540 

Kim and Perron (2008) Unit root tests with an unknown structure 

break 

Variable Level 1st  Differences 

 T-stats Break date T-stats Break date 

LCPS -4.40 2006 -6.26** 2009 

LMC -2.32 1992 -7.66** 1993 
Critical Values 

 1% 5% 

Significance -4.949 -4.444 
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The results from this test are also presented in Table 2 where the ADF structural 
break unit root test takes into account both the intercept and the trend. The results 
indicate that the variables are non-stationary in the presence of structural breaks in all 
cases summing up preliminary results that are in sync with expectationsof financial 
data. The empirical results from implementing the Harris and Inder (1994) cointegration 
using various lag lengths are reported in Table 3 following an ordinary least squares 
(OLS) procedure along the lines suggested by Hansen (1992). Hansen (1992) suggested 
applying an iterative Cochrane-Orcutt procedure to correct for first order serial 
correlation in the residuals of the cointegration equation. The test advocated by Harris 
and Inder (1994) is to first estimate equation (1) by OLS or Hansen’s estimator and 
obtain the error term, and then the KPSS test is applied to check for unit root (s) in the 
residuals. As Hong and Philips (2010) point out, FMLS produces consistent elasticities 
using variables in the presence of general nonlinearities. Therefore, estimates from the 
Harris-Inder estimator with stock market capitalizations were obtained. As can be seen 
in Table 3, the test was conducted with one through five lags. As the author suggests, 
some degree of lag augmentation is needed for better results (see Arize, Osang and 
Slottje, 2008). According to the results, we have overwhelming evidence in support of 
cointegration at higher lags for the levels of 𝐿𝐶𝑃𝑆𝑡, and𝐿𝑀𝐶𝑡of two through five lags at 
the 5 levels of significance. Using FMLS estimator, we obtained long-run estimated 
coefficients of the levels 𝐿𝑀𝐶𝑡with𝐿𝐶𝑃𝑆𝑡, as the regressand. 

 
Table 3.Harris-Inder-Hansen Cointegration Tests 

Results 

 

𝐻0: Cointegration  

𝐻𝑎: No Cointegration 
Harris-Inder-Hansen Test 

 
F(LCPS|

𝑳𝑴𝑪) 
F(LMC|𝑳𝑪𝑷𝑺,)  

Panel A: Ordinary Least Squares(OLS) 
Lag1 0.14* 0.18*  
Lag2 0.11 0.15  
Lag3 0.11 0.14  
Lag4 0.10 0.11  
Lag5 0.09 0.12  
 
Panel B: FMLS: Bartlett kernel, Newey-West k=4)* 

LCPS =  -3.42    + 0.29∗ 𝐿𝑀𝐶 
                                                               (21.55)        (6.42) 

Note: N is number of Independent variables minus the constant.  The 5% critical value is 0.159 in all cases. 
 

Panel B of Table 3 presents the long run coefficients of the FMLS model. Without 
discussing in details, the results indicate that there is significant evidence that bank 
development reacts in a positive manner to variations in stock market development in 
the long run, ceteris paribus. The elasticity of bank development with respect to stock 
market development (𝐿𝑀𝐶𝑡) is 0.29.  
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4.3 ARDL Estimates  
In this section, we estimate both the linear ARDL model and the nonlinear 

model. Following the literature, especially Arize, Kalu and Nkwor (2018), we set the 
order of the VAR at four and Akaike’s Information criterion  (AIC) to select the 
optimum model in both cases. The results from the optimum long run models for the 
linear and nonlinear are reported in Table 5. We obtain each cointegrating vector by 
normalizing on 𝐿𝐶𝑃𝑡. This is done by setting the estimated coefficient on 𝐿𝐶𝑃𝑡 equal to -
1 and dividing the cointegrating estimates by the negative of the estimated coefficient 
on -𝐿𝐶𝑃𝑡 . This normalization produces estimates of the long run elasticities. In order for 
the long-run elasticities to be meaningful, we need to establish cointegration.  Following 
Pesaran, Shin and Smith (2001) and Shin, Yu and Greenwood-Nimmo (2014),  we test 
for cointegration by using the F-statistic (Fpss) for the joint significance of the parameters 
of the lagged level variables in the relevant models. The F-statistics are reported in 
Table 5.  

 

Table 5.Long-Run Estimates 

 Linear Nonlinear 

 Linear 
𝑳𝑪𝑷 

( 3, 2 ) 
∆𝑳𝑪𝑷 

( 2, 3, 1 ) 

Panel B: Long-Run Estimates 

𝐿𝑀𝐶 0.65 (6.13)**  1.21 (4.15)**  

𝐿𝑀𝐶2    0.14 (2.18)**  

C -0.56  (2.03)**  -0.13 (0.41)  

Panel C: Diagnostic Statistics 

DW  2.21 2.15 

LM 0.96 0.34 

RESET 0.64 0.32 

J-B 0.30 0.25 

HET 1.12 2.37 

�̅�2 0.88 0.89 

𝑆𝐸𝐸 0.153 0.464 

𝐹𝑃𝑆𝑆 8.09 5.73 

Critical Values for 𝐹𝑃𝑆𝑆 K=1 K=2 

10(5)% 4.78(5.73) 4.14(4.85) 

Notes:a. Numbers inside the parentheses next to coefficient estimates are the 
absolute value of t-ratios. *, ** indicate significance at the 10% and 5% levels, 
respectively. 
b. The upper bound critical value of the F-test for cointegration come from 
Pesaran, Shin, and Smith (2001, Table CI, Case III, p. 300). 

 

For the linear model, it is 8.09 and for the nonlinear model, it is 5.73  Both values exceed the 
upper bound critical value of  5.75, thus  cointegration is confirmed.This implies that 

𝐿𝑀𝐶 𝑎𝑛𝑑 𝐿𝑀𝐶2can be treated as the “long-run forcing” variables for the explanation of  𝐿𝐶𝑃𝑡. 
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 Another way of assessing the presence of cointegration is by using the normalized long run 
estimates in both linear and nonlinear models, calculating the error-correction term ECMt-1and 
testing its significance  (see Arize, Malindretos and Igwe, 2017). The coefficient of the ECMt-1 
estimated here is clearly negative and statistically significant. As Kremers, Ericssion and Dolado 
(1992) point out tecm on the error correction term is related to the standard normal distribution.  
For these results to be valid, the statistics for RESET, JB, HET and LM for functional form, 
normality, heteroskedasticity and residual autocorrelation, respectively, should be statistically 
insignificant at the conventional levels; note also that because both the DW-statistic (i.e., DW= 
2.21 and 2.15) and 4-DW >DWu.01(1.52) there is no statistical evidence that the error terms are 
positively or negatively autocorrelated at 1% level of significance. (Durbin and Watson (1950, 
1951). Our results indicate that the diagnostics of the residuals satisfy these requirements and 
therefore indicate that there are no problems with the estimation. The results of the long-run 
coefficient elasticities for the linear model is significant at the 5 percent level.and have the 
expected positive sign: as stock market development increases it translates in turn to an increase 
in bank development. In the case of the nonlinear,an increase in stock market development 
translates into a larger than  proportionate increase in bank development. However, the 
estimated elasticities of stock market development and the quadratic term  in both cases are 
found to be positive, respectively, indicating that bank development and stock market 
development are relative-decoupling. Decoupling occurs when the economy reaches a certain 
level, at which point factors such as technological process mean that bank development begins 
to show a tendency of decline relative to stock market development. That is, an integrated 
response caused by a combination of various factors in a country of origin. Furthermore, had 
we ignored nonlinearity of stock market development in Nigeria, we would have missed this 
important feature of the data.  The estimated ECMs are summarized in Table 6. 
 

Table6. Error correction representation 

 Linear Nonlinear 

 Linear 
∆𝑳𝑪𝑷 
( 3, 2 ) 

∆𝑳𝑪𝑷 
( 2, 3, 1 ) 

Panel A: Short-Run Estimates 

∆𝑳𝑪𝑷𝑡 0.23 ((1.70)*  0.40  (2.66)**  

∆𝑳𝑪𝑷𝑡−1 -0.22 (1.78)*     

∆𝑳𝑪𝑷𝑡−2       

∆𝐿𝑀𝐶𝑡 -0.01 (0.11)  0.04 (0.27)  

∆𝐿𝑀𝐶𝑡−1 -0.26 (1.71)*  -0.44 (2.63)**  

∆𝐿𝑀𝐶𝑡−2 0.23 ((1.70)*  -0.35 (2.21)**  

∆𝐿𝑀𝐶𝑡
2    -0.01 (0.14)  

∆𝐿𝑀𝐶𝑡−1
2        

∆𝐿𝑀𝐶𝑡−2
2        

𝑬𝑪𝑴𝒕−𝟏 -0.53  (3.58)*   -0.78 (4.76)**  

Critical Values for 𝑬𝑪𝑴𝒕−𝟏 K=1  K=2  
10(5) 2.91(3.22)  3.21(3.53)  

Notes: (a)The numbers inside the parentheses next to coefficient estimates are the 
absolute value of t-ratios. *, ** indicate significance at the 10% and 5% levels, 
respectively; (b) The critical value for significance of 𝐸𝐶𝑀𝑡−1 come from Pesaran, 
Shin, and Smith (2001, Table CII, Case III, p. 303); (c) LM is the Lagrange 
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Multiplier statistic to test for autocorrelation. It is distributed as 𝜒2 with 4 
degrees of freedom. The critical value is 9.48 at the 5% level; (d) RESET is 
Ramsey’s test is distributed as 𝜒2with 1 degree of freedom, and the critical value 
is 3.84 at the 5% level and 2.70 at the 10% level. 

 
The ECM suggests that stock market development has a positive and significant impact 
on bank development in the short run. The estimated coefficients of the error correction 
terms are negative and less than unity as expected and are highly significant. These 
results confirm the presence of a highly stable, long run relationship. As the estimated 
coefficient of the error correction term for the linear model is much smaller in absolute 
term (-0.53) than that of the nonlinear model (-0.78), we note first that this gives 
credence to our focus on the nonlinear model, Further, evidence of this support of the 
nonlinear model can be seen in the goodness of fit statistic and the fact that the speed of 
adjustment of 0.78 is close to unity. Therefore, one can argue that in response to any 
shocks to the system, bank development returns to its equilibrium value fairly quickly, 
about 78% of the adjustment having been made within a year. The graphs (not shown 
for space considerations) for the cumulative sum (CUSUM)and the cumulative sum of 
squares (CUSUMSQ) show that the estimated coefficients are generally stable over the 
sample periods. Finally, the models are reasonably good fit as reflected by the adjusted 
coefficient of determination (�̅�2). In addition , the standard error of the regression for 
the nonlinear model (0.146) is smaller than that of the linear model (0.153); this indicates 
that the nonlinear is a superior specification and that   𝐿𝑀𝐶2 is a crucial variable here. 
All the results as discussed above, by and large, suggest that there is a weighty enough 
evidence in support of nonlinearity in the relationship between bank development and 
stock market development. 
 

V. CONCLUSIONS  

Appreciable research efforts have been invested over the years in measuring the 
nexus between bank development and stock market development focusing majorly on 
the assumption that their relationship is linear and symmetrical. As a departure from 
prior studies, this study examinednot just bank development and stock market 
development in the context of the Nigerian financial system along linear/symmetrical 
lines but also followingnonlinear/asymmetric perspective. Adopting a combination of 
linear and nonlinear techniques in the empirical estimations in both the short-run and 
long-run; a strong evidence was uncovered in support of nonlinear and non-
proportional relationship between bank development and stock market developments. 
Furthermore, and perhapsmore substantive evidence for the impact of decoupling 
effects is that any actions taken by the monetary authorities will have the impact on 
both bank and stock market development because the two variables still have a relative 
decoupling status.  

More so, we conclude that the evidence arising from this study brings a 
newinsight into thestock market development and bank developmentliterature. 
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Considering the key positions of banks and the stock market, this will in no small 
measure, stir further interest in validating previous conclusions drawn on the stock 
market development and bank development nexus.  

This study was done with a focus on the Nigerian economy, which represents 
one of the largest economies in Africa. The chequered history of the Nigerian banking 
system makes it a subject of strong research interest. The prediction pattern of the stock 
market and bank development pattern has followed the linear assumptions. Events 
such as the recapitalization of 2004 in Nigeria, the global financial crises between 2007 
and 2008; the economic recession of 2015 and 2016 in Nigeria, likely stirred outliers that 
took the bank and stock market development nexus outside the linear pattern. This 
makes an investigation that is based on the Nigerian financial following asymmetrical 
considerations to be of significant policy and social implications. More so, the  Nigerian 
system represents a model for the African region given the commercial, social and 
economic influence that it wields on most African economies.  By this, it is believed that 
the use of Nigerian data contributes to a better understanding of the financial market 
forces in an emerging economy with distinct features from those of the developed 
economies. Therefore, the results of this study can be employed for generalization with 
emphasis on economies in the shape and size of Nigeria not just in the African region 
but in other economic blocs across the world. 
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