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Abstract: This paper investigates the relationship between financial depth, macroeconomic volatility, and economic growth
in Nigeria using a general model of error correction and causality model with time series sourced from Central Bank of Nigeria
Bulletin 2012. The result shows a long-run impact of financial deepening on exchange rate volatility and economic growth
while the error correction term indicates that there is no long-run impact of financial depth on growth volatility. On one hand,
there is no short run impact of financial depth on exchange rate and growth volatility though most of the financial deepening
variables show signs of dampening the volatility of exchange rate and growth. On the other hand, the error correction result
suggests that there is a long-run and short-run impact of financial deepening on economic growth. The causality result showed
no causality between financial deepening variable, economic growth, and growth volatility but a unidirectional causality
between exchange rate volatility, stock traded, stock market capitalization, and broad money. We therefore, suggest that
government and policy makers to embrace policies that will deepen financial services in Nigeria.
Keywords: Financial Deepening, Macroeconomic Volatility, Economic Growth, Exchange Rate, Error Correction, Causality

1. Introduction
Economic growth and development has been viewed to be
essentially linked to high levels of monetization of an
economy and invariably, financial development. This is
particularly true in less developed economies where it is
believed that the provision of adequate financial resources is
a prerequisite for economic transformation. The velocity of
this transformation will be affected by the degree of financial
service industries that is prevalent in the economy. Hence,
financial institutions contribute to the real productivity of the
economy and to the overall standard of living giving their
capacity to satisfy the needs and preferences of surplus and
deficit units of the economy [1]. Financial development is
necessary in advancing the economic growth process of a
country, and also in reducing the volatility of price and
growth process. Also [2] noted that financial system
development can alleviate the liquidity limitation on firms

and assist long-term investment, which eventually reduces
the volatility of price, investment and growth; in addition it
stimulates the acquisition and dissemination of information,
ease risk diversification and management and assists resource
mobilization. With all these advantages noted, financial
sector in Nigeria, in recent time have become wider over the
two decades, however not inclusive.
In the wake of this, a number of factors have been adduced
to be responsible for this; one is structural characteristics of
the Nigerian environs, ineffective policy factor problems, and
exogenously determined factors (like; lack of technical
advancement, socio-political and religious conditions), low
productivity, a high degree of illiteracy level and low
population concentration in the urban areas and more
informal sector arrangement. These structural and
environmental factors are very important because they form
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the bases for financial deepening. All these factors combined
together, prevent the financial sector’s growth in less
developed countries and makes it difficult for large
population to assess and benefit from formal financial
services. According to [3], demand and supply factors limits
financial deepening in developing countries in the areas of
low mobilization of deposits, lack of collateral, high level
financial illiteracy, high service charge, documentation
requirements and lack of basic infrastructure limits financial
intermediation.
Both theoretical and empirical literatures have laid
emphasis on the nexus between financial deepening and
economic growth. [4] identifies two possible causal
relationships between financial development and economic
growth. They are “demands-following hypothesis” and
“supply-leading hypothesis”. The demand-following
hypothesis posits a unidirectional causation from economic
growth to financial development, see the demand for
financial services as dependent on the growth of real output
while the supply-leading hypothesis holds a reverse
relationship. It is also important to note that one of the major
benefits of financial deepening is its ability to mitigate
macroeconomic volatility. Many theoretical literatures have
outlined various channels through which financial
development can affect macroeconomic volatility. And in the
light of this, [5] expand a theoretical model that merge
financial market imperfections and unequal access to
investment opportunities to show that economies with poor
financial systems tend to be more volatile as the demand for
and supply of credit are more cyclical in such countries. The
preposition that financial deepening promotes economic
growth has been supported and advanced by a good number
of a well-known economists like [6, 7, 8, 9, 10]. Also, [11]
found a supply-leading hypothesis in Tanzania and Demand
following hypothesis in Kenya and SouthAfrica, [12] found a
bi-causality relationship in Japan. On one hand many authors
have equally discovered a direct impact of financial sector
development on economic growth. [See 13, 14, 15]. On the
other hand, [16, 17, 18] ascertain no positive and significant
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relationship between financial development on economic
growth.
In Nigeria, existing literature have tried to establish the
relationship between financial development and economic
growth. For example, [19, 20, 21] examine the relationship
between financial sector development and economic growth
in Nigeria; producing divergent results. The existing
literature is grossly lacking in results that will produce
measures that necessary to mitigate the adverse effects of
financial deepening volatility on macroeconomic variables.
Therefore the study intends to fill the research gap by
exploring the impact of financial development on growth and
macroeconomic volatility in Nigeria. In specific terms, we
examine the short-run and long-run effects of financial
deepening on growth and volatility, and to analyze the
direction of causality between financial development,
macroeconomic volatility and economic growth in Nigeria
using Granger Causality test. When established, it will help
policy makers to embrace appropriate policies that will help
reduce the adverse effects of volatility relative to financial
deepening in the macro-economic environment.

2. Theoretical and Empirical Literature
2.1. The Concept of Financial Deepening
According to [21], defined financial development as a
combination of depth (size, and liquidity of market), ability
of individual to access financial services and the efficiency of
the institutions to provide financial services at low cost and
with sustainable revenue, and the level of activity of the
capital market.
2.2. Theoretical Relationship Between Financial
Development, Economic Growth and Macroeconomic
Volatility
The theoretical literature has two sides of the relationship
but the question is as in the chart below;

Figure 1. Two Sides of the Theoretical Literature.

The interrelationship between economic growth and
financial sector development is abounding in literature both
for developed and developing countries. Some previous
literature has established a demand following hypothesis
(that is unidirectional relationship from economic growth to
increased demand of financial services leading to deepened
financial sector) while others supported that financial sector
development is a necessary link to achieve economic growth.

Others have equally emphasized on the bidirectional
causality between finance and economic growth.
Previous theoretical literature have established that there is
a strong link between financial development and economic
growth, but the emergence of financial institutions and
markets does not in itself imply a direct positive impact on
economic growth. Many scholars have equally established
empirically that there is positive correlation between
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financial development and economic growth because
financial development provides enabling environment for an
inclusive growth through channels. Theoretical literature
affirmed that there are two way relationship that exist
between financial deepening and growth; one is through
supply leading hypothesis (financial development spurs
growth) or demand –following (growth generates demand for
financial products which in turn provides a channel of well
deepened finance). According to [22] indicates how financial
markets can alleviate the market frictions and the inability of
the market to diversify risks that led to poor success of the
financial market in the developing countries. But economic
growth and macroeconomic stability depends on the extent of
financial sector development and on the other hand financial
sector development depends on the many macroeconomic
factors and a lot of literatures have tried to outline this
interdependent link. In the earliest study done by [6, 7, 24],
an enhanced investment and efficient financial structure and
stable macroeconomic environment can help economies to
achieve and sustain growth.
Equally, studies affirmed that a deepened financial sector
promotes financial stability to the extent that deep and
liquid financial systems with diverse investments helps to
dampens macroeconomic shocks and improves resource
allocation through an improved macroeconomic policy
effectiveness. A well managed financial deepening
enhances resilience and capacity to cope with
macroeconomic shocks, boosts economic productivity by
mobilizing savings from surplus economic unit to deficit
unit, and facilitates diversification and proper risks
management through improved information sharing. [25]
identified the channels through which financial
development can enhance growth to include; provision of
information, allocation of capacity to productive uses,
monitoring of financial investment, easing exchange of
goods and services, mobilizing and pooling savings for
investments.
Current states of Nigerian Financial development,
financial sector development have received much attentions
in recent time and have grown and become more inclusive
since year 2000 but still there are challenges for a deepened
financial sector and they include; the structural
characteristics of countries, policy factors (most time
ineffective policy can impede financial depth), lack of
technological skills, and socio political and religious
condition. Also a confluence of demand and supply factor
can constrain financial depth (low mobilization of deposit,
financial illiteracy, high cost of funds and documentation
requirement can limit financial intermediation, persistent
macroeconomic instability, weak collateral regimes. These
factors can determine the extent Nigeria can go in achieving
a deepened financial depth.
But mitigation of macroeconomic volatility is still one of
the foremost advantages of a well deepened financial sector
and in support of the earliest studies [6, 7, 5] using a
theoretical model of financial market imperfection and
unequal access to investment proved that economies with

inefficient financial structure are more inclined to
macroeconomic volatility. While [23 and 18] in a separate
studies, showed that deeper and efficient financial system
facilitates diversification, reduces financial and investment
risks, dampens the fluctuation and fiscal shocks. Amplify
monetary shocks and invariably lead to growth. All the
above listed are the theoretical benefits accruing from a
well deepened financial environment. But the structural
characteristics of developing countries more times made it
impossible and impede them from reaping the benefits that
evolve from financial depth. First the developing countries
are limited in export/import diversification and this
weakens their strength in world trading and leads to
fluctuation in demand and supply links. According to [26],
indicated in his study that the political structure of societies
is important because it is critical for development of
financial system.
However, having ascertained the theoretical advantages
of financial depth, some studies do not find positive
relationship between financial deepening, growth and
volatility, for example; [16] support a negative correlation
between financial depth and growth, consumption, and
investment volatility. And [17, 18] do not find a robust
relation between financial intermediary development and
growth volatility.
2.3. Current State of the Financial Sector Development in
Nigeria
Nigeria has a huge financial system and one of the largest
in African continent comprising of banks and non-bank
institutions. And these institutions include 89 commercial
and merchant bank, 1000 community banks and people’s
bank, 7 development bank, 5 discount houses and over 1000
bureaux de change (Nigerian Financial Sector Review 2000).
With these seemingly robust financial system, Nigeria
suppose to be on top of her growth agenda but there is
disconnect between the financial sector and the real sector
development. And this state of affair have been attributed to
many factors which includes; weak governance,
undercapitalization of the financial institutions, nontransparency of ownership structure of the financial
institutions, lack of proper financial report, and corruption in
the system [27].
These entire factors combined together contributed to the
weakness and failure of financial sector in Nigeria, that lead
to financial institution crisis of the late 1990s and early 2000.
Therefore the banking sectors were consolidated from
89banks in 2005 to 20banks in 2012 along side
recapitalization [27]. But despite significant progress made in
the banking sector reforms; the regulatory and supervisory
framework have weaknesses and operate in a harsh economic
environment hence a disconnect from achieving her utmost
goal.
Below figure 2; shows graphical representation of current
state of selected financial depth indicators;
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Source; Data Collected from CBN Bulletin 2014
Figure 2. Shows the relationship between real GPD, and the indicators of fiancial sector depth (Broad money (BM2), Credit to Private sector (CPS) stock
market capitalization (SMC) and stock traded (SKT).

The financial deepening variables used here are (broad
money (M2) and private sector credit (CPS) as a ratio of
GDP) measuring financial institution depth while stock
market capitalization and stock traded ration to GDP
measures the depth of financial market. And the above chart
indicates the trends over period from 1988 to 2012 alongside
the growth rate proxied by real gross domestic product in
percentage.
Challenges of Nigerian Financial Sector
a) Persistent macroeconomic and political instability of
the Nigerian economy is a natural odds that does not
contribute meaningfully to the development of
financial sector.
b) Policy factors; inconsistence of policy implementation
by successive government is another factor that impede
growth and inclusive financial sector development
c) Lack of expanded access to financial service due to
urban/rural population density.
d) Structural characteristics of Nigeria; lack of technical
knowhow,
sociopolitical
condition,
religious
influences, all these factor prevent deepening of
financial sector
e) A convergence of demand and supply factor, for
example high cost of financial provision, financial
illiteracy, low mobilization of deposits, low
productivity. These factor combined together explains
the current state of Nigerian financial sector and
2.4. Empirical Literature
2.4.1. Empirical Evidence on the Impact of Financial
Deepening on Economic Growth
Many strand of empirical literature have investigation the
relationship between financial development and economic

growth both in developed and developing countries using
different empirical methods and different proxies as
measurement for financial development. The empirical
literatures are divided into two; those that supports the supply
leading hypothesis abounds in the literature and some of
them are; For instance, [12] investigate the threshold
cointegration effect of financial deepening on economic
growth in Taiwan over the period from 1981 to 2010. The
results show that a threshold cointegration effect exists in
relationship between financial deepening and economic
growth. In short-run, economic growth has a significant and
positive effect on financial deepening in the high-growth
regime. This implies that economic growth can stimulate
financial deepening in Taiwan in the high-growth regime. In
addition, the impact of financial deepening on economic
development has a significant and positive effect in the highand low-growth regimes. [28] using general equilibrium
model discovered a positive and significant impact of
deregulation and financial development on investment for
Latin American, [29] implores autoregressive distributed lag
model to examine the link between financial development
and economic growth in Saudi Arabia, the result shows a
statistically significant long-run relationship and no
bidirectional causality in the short run. In Kenya, [30] apply
error correction model and found a positive link from
financial depth and economic growth. [31] utilized grangercausality test and error correction framework established a
long-run positive impact of financial depth on growth in
Saudi-Arabia, Turkey, and United Arab Emirate. Likewise in
Ghana [32] supports the supply leading hypothesis using
cointegration and causality test. In addition, [33, 34, and 35]
also in their respective empirical studies for their countries
supports the supply leading hypothesis.
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On the other hand, other studies found negative impact of
financial development on economic growth and among them
are; [36] using cointegration and granger causality found no
long-run impact of financial deepening on real GDP in Asian.
While [37] employed province-level data to explore the
relationship between financial deepening on economic
growth in Turkey, they found strong negative relationship.
2.4.2. Empirical Evidence on the Impact of Financial
Development and Macroeconomic Volatility
[38] explore the impact of international financial
integration on macroeconomic volatility using panel data
model and the result indicates that financial integration help
reduce output growth volatility, improves risk sharing and
consumption smoothing beyond threshold. In another
research, [39] used a reduced form approach and intense
sensitivity analysis to test how international financial
remoteness affects macroeconomic volatility; they found that
the further a country is to international finance activities, the
more volatile output, consumption and growth are. Likewise
[40] conducted a research for a sample of emerging markets
and low-income countries (LICs) using a benchmark
specification and discover that developed economies they
experience less volatility in real per capita output,
consumption and investment growth.
[41] investigates the role of financial market
development on business cycle volatility in Korea using
long-run causality index, the result shows that the measures
of financial deepening mitigates cyclical fluctuations in the
long run. [10] explore the relationship between financial
deepening and economic growth in Saudi Arabia using time
series data. The study uses the Autoregressive Distributed
Lag model of co-integration involving financial depth or
size of the financial intermediaries measured by the
monetization ratio (M2/GDP). The results show a positive
and statistically significant long-run relationship between
financial deepening (measured by M2/GDP) and economic
growth, (proxied by Gross Domestic Product (GDP) growth
per capita). However, there is no evidence of the short-run
dynamic bi-directional relationship between the variables.
In general, the result supports the supply-leading hypothesis
that financial deepening spurs economic growth in the case
of Saudi Arabia. While [42], applied pedroni panel
cointegration and panel error correction model for 19
developed and 21 developing countries, found that stock
market turn over contributes more to stock market returns
than stock market liquidity for both developed and
developing countries, though the result are much weaker for
developing countries.
In Africa, [43] introduced trade liberalization as one of the
indicator to check the relationship between financial
development, real output and consumption volatility, the
result showed a robust and significant effect of financial

liberalization on stabilizing and smoothing consumption and
output growth and negative impact of financial market
indicators on output and consumption volatility. In Nigeria,
[44] use a different approach involving Real Gross Domestic
Product, Financial Deepening - a ratio of money supply to
Gross Domestic Product, liquidity ratio, interest rate and
credit to the private sector. On one hand, the study finds that
financial sector development does not have a significant
improvement in private sector development. On the other
hand, the minimum capital base and liquidity ratio lead
growth economic growth in Nigeria. Other studies also have
found positive relationship between growth and financial
development. For example; [45], finds a significant impact of
financial intermediation on growth while [13] finds positive
link between financial structure and growth. [1], employed
Autoregressive distributed lag model (coefficient diagnostic
and variance decomposition test) explored the relationship
between financial deepening and inflation in Nigeria in an
open economy model. The paper suggests that there exists
long run significant impact of financial deepening on
consumer price index. Finally, [46] affirmed using GARCH
(1, 1) model that financial deepening reduces volatility in the
stock market.

3. Model Specification/Methodology
3.1. Model Specification
First, we adopt the ex-post facto research framework
involving a Multivariate Model (MVA). The methodology
has been variously applied in works involving financial
deepening and macro-economic instability (e.g) [13]. The
choice of the model is based on the use of more than single
independent variable in the study. The general form of the
model is thus specified in equation (1) below:
Y = β0 + β1X1+ β2X2 +…βnXn + µ

(1)

where; Y = dependent variable, β0 = equation constant, β1,
β2, …, βn = coefficients of explanatory variables X1, X2,..., Xn
= independent or explanatory variables µ = error term.
Given the above general multiple regression function,
proxies for financial deepening are the Financial Institution
Depth (Broad Money Ratio (M2/GDP) and Credit to Private
Sector Ratio to GDP(CPS/GDP)) and the Financial Market
Depth (Stock Market Capitalization Ratio of GDP
(SMC/GDP) & Stock Traded Ratio to GDP (ST/GDP)).
The dependent variables are RGDP (Real Gross Domestic
Product in percentage – a proxy for economic growth);
EXRV (Exchange Rate Volatility); GDPV (Growth
Volatility); and CPI (Price Index - a Control Variable
Consumer)
Therefore, our estimated equations are thus;

exrvt = bot + b1rgdpt + b2sktt + b3smct + b4cpst + b5bm2t + b6cpit + µt …

(2)

gdpvt = bot + b1exrvt + b2sktt + b3smct + b4cpst + b5bm2t + b6cpit + µt ….

(3)
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rgdpt = bot + b1erxvt + b2sktt + b3smct + b4cpst + b5bm2t + b6cpit + µt …

(4)

3.2. Variables Definition
For the purpose of this research we used exchange rate volatility and growth volatility. Volatility is measured as the simple
five year standard deviation of the variables.
Measurement of Financial Depth

Source: Author’s design 2016
Figure 3. Represent the Summary of Financial development index developed by World Bank Financial Paper (1999).

To measure the depth of financial sector we used a simple conceptual 4x2 framework sourced from the World Bank’s Global
Financial Development Database. This framework identifies four sets of proxy variables characterizing a well-functioning
financial system: financial depth, access, efficiency, and stability. These four dimensions are then measured for the two major
components in the financial sector, namely the financial institutions and financial markets [47].
Table 1. Financial Depth Indicators.

Depth

Financial Institutions
Private Sector Credit to GDP
Financial Institutions’ asset to GDP
M2 to GDP
Deposits to GDP

Financial Markets
Stock Market Capitalization
Outstanding Domestic Private Debt
Securities to GDP
Private Debt securities to GDP
Public Debt Securities to GDP
International Debt Securities to GDP
Stock Market Capitalization to GDP
Stocks traded to GDP

Gross value added of the financial sector to GDP

Source: (The World Bank Financial Paper, 1999)

3.3. Methodology and Time Series Property of Data Used
3.3.1. Sources of Data
Our time series data was sourced from Central Bank of
Nigeria’s publications (Statistical Bulletin, and annual reports
and statement of Accounts 2012).
The methodology applied in this study following the literature
is based on time series data sets. The estimation procedure
adopted in deriving the estimates of the parameters of economic
relationships is the Ordinary Least Squares (OLS).
3.3.2. Unit-Root Test
There often exists the problem of non-stationarity in
empirical research involving time series data and this renders
the traditional tools of econometrics (like OLS)
inappropriate. To check this problem we test for stationarity
of the variable. We employed The Augmented Dickey-Fuller
test (ADF) It is specified as follows (Ogbuagu and Ifionu

2015):
∆ Y

t

= θ

o

+ θ 1Y

t − 1

+

k

∑

b i∆ Y

t − i

+ µ

t

(5)

i=1

Where, Yt is a vector of all variables in the model θi and bi
are parameters of the model, µt is the white noise at time
while k and ∆ remain as defined. This we will achieve,
conducting the test by first or second level difference if the
series are integrated of order one or order two (i.e. I(1) or
I(2)). The null hypothesis here is that Yt has a unit root (that
is, non-stationary) and the alternative is that there is no unit
root (that is, stationary). If the variables turn out to contain
unit roots, we will therefore, conclude that they are nonstationary [48]:
3.3.3. Johansen Co Integration Test
Johansen co integration (Trace and Maximum Eigenvalue
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statistics) will be used to ascertain the long run
associationship of the dependent and independent variables.
(1) To achieve the first objective; we adopt General to
Specific Error Correction Model (GSECM)
The basic structure of an ECM
∆Yt= a + ß∆Xt-1- ßECt-1+ et

(6)

Where EC is the error correction component of the model and
measures the speed at which prior deviations from equilibrium
are corrected. Error correction models can be used to estimate
the following quantities of interest for all X variables.
(2) To achieve objective two, Pairwise Granger Causality
Tests was performed;
We test for the absence of Granger Causality by estimating
the following model;
Yt = ao + a1Yt-1 + … + apYt-p+ b1Xt-I + … + bpXt-p + Yt (7)
Xt = Co + C1Xt-1 + … + CpXt-p+ d1Yt-I + … + dpYt-p + Vt (8)

Similarly, testing Ho: d1 = d2 = …. dp = 0 against
Against H1: Not H0 is a test that Yt. does not granger cause
Xt
In each case a rejection of the null hypothesis implies that
there is Granger Causality between the variables.
In testing for granger causality, two variables are usually
analyzed together, while testing for their interaction. All the
possible results of the analyses are four.
a) Unidirectional granger causality from variable Yt to
variable Xt
b) Unidirectional granger causality from variable Xt to
variable Yt
c) Bi – directional causality and
d) No causality.

4. Results
4.1. Unit Root Test
Our result indicates that stock traded (Skt) and real gross
domestic product (rgdp) is significant at level (0) while all
are significant at first difference.

Testing Ho: b1 = b2 = …. bp = 0
Against H1: Not H0
Is a test that Xt does not granger cause Yt.

Table 2. Augmented Dickey- Fuller Unit Root Test Result (probability values).
Variable
Exrv
Rgdp
Skt
Smc
Gdpv
Cps
Bm2
Cpi

Level
Intercept
0.8820
0.0011
0.0209
0.3419
0.0947
0.9991
0.9489
1.0000

Trend
0.4080
0.0063
0.0063
0.0098
0.5038
0.9960
0.8833
0.9984

no Trend
0.8891
0.0035
0.0048
0.3401
0.0032
0.9922
0.9206
0.9822

1st Difference
Intercept
0.0000
0.0000
0.0000
0.0000
0.0001
0.0004
0.0015
0.0098

Trend
0.0003
0.0010
0.0000
0.0010
0.0001
0.0001
0.0045
0.0048

no Trend
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0005

Source: - Author’s computation (2016)

4.2. Johansson Cointegration Test Result
Both Trace and Max-eigenvalue indicates four (4)
cointegrating equation(s) at 0.05 levels for the three models.
And this shows also that our models have long-run relationship.
4.3. General to Specific Model of ECM
Having reached conclusion on the inherent long-run

relationship using Johansen co integration test, we proceeded
to evaluate our models using general to specific model of
ECM to check the short & long-run impact of financial
deepening on macroeconomic volatility and economic
growth. The models were estimated and the terms with
insignificant coefficients were progressively eliminated from
the equation inorder to achieve a parsimonious ECM and the
results are thus presented below;

Table 3. Error Correction Result for Model 1.
Dependent Variable: Exrv
Variable
C
D(SKT(-2))
D(SKT(-3))
D(SMC(-3))
D(CPS(-2))
D(CPI(-1))
U(-1)
R-squared
Adjusted R-squared
Log likelihood
Durbin-Watson stat
Source: - Author’s computation (2016)

Coefficient
5.871959
18.99341
8.603156
-3.073568
-4.645098
1.082445
-0.452218
0.212936
-0.011940
-131.1729
2.025133

Std. Error
8.877876
14.56656
5.466588
3.283933
3.214775
1.234189
0.214043

F-statistic
Prob(F-statistic)

t-Statistic
0.661415
1.303906
1.573771
-0.935941
-1.444922
0.877049
-2.112742

Prob.
0.5155
0.2064
0.1305
0.3599
0.1632
0.3904
0.0468

0.946904
0.483419
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From the above table 3, the error correction terms (u(-1))
is rightly signed and significant with the coefficient of (0.452218) meaning that the speed of adjustment to
equilibrium is poor though there is a strong long run
relationship existing between financial deepening and
exchange rate volatility.
In the short run, there is no significant impact of financial
deepening variables in all the lags on volatility but stock
market capitalization (smc) in lag 3, credit to private sector
(cps) in lag 2 have a reduction impact on exchange rate
volatility.
R-square (0.212936) meaning that the explanatory variable
can only explain variation 21 percentvariation in exchange
rate volatility. Breusch-Godfrey Serial Correlation LM Test
indicates no autocorrelation, the Arch –LM shows no
heteroscadascity and the normality test depicts that the model
is not normally distributed.
Table 4. Parsimonious ECM Result for Model 2.
Dependent Variable: GDPV
Variable
C
D(EXRV(-1))
D(SKT(-1))
D(CPS(-1))
D(CPS(-3))
D(BM2(-1))
D(BM2(-3))
D(CPI(-3))
U(-1)
R-squared
Adjusted R-squared
Log likelihood
Durbin-Watson stat

Coefficient
-1.779322
0.018182
-0.281107
0.299787
-0.653300
-0.410274
0.511035
0.245263
-0.019389
0.242101
-0.077014
-60.28433
1.325730

Std. Error
0.751269
0.020368
0.305650
0.328964
0.410213
0.356118
0.370071
0.121807
0.021659

t-Statistic
-2.368423
0.892714
-0.919703
0.911305
-1.592587
-1.152074
1.380912
2.013532
-0.895227

F-statistic
Prob (F-statistic)

Prob.
0.0286
0.3832
0.3693
0.3736
0.1278
0.2636
0.1833
0.0584
0.3819

0.758663
0.641895

Source: - Author’s computation (2016)
Table 5. Parsimonious EC Result for Model 3.
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From the above table 4, the error correction terms (u(-1))
is not rightly signed and insignificant with the coefficient of
(-0.019389) meaning that the speed of adjustment to
equilibrium is very poor therefore there is no long run
relationship existing between financial deepening and growth
volatility.
In the short run there is no impact of financial deepening
on growth volatility though most of the financial deepening
variable have a reduction impact on volatility but not
significant.
R-square (0.242101) meaning that the explanatory variable
can only explain variation 24 percent variation in exchange
rate volatility. Breusch-Godfrey Serial Correlation LM Test
indicates no autocorrelation, the Arch –LM shows no
heteroscadascity and the normality test depicts that the model
is not normally distributed.
Achievement of economic growth is the prime objective of
any economic policy agenda. The error correction result
indicates a strong long run impact of financial deepening on
volatility and growth though the speed of adjustment to
equilibrium is 15percent; very poor.
The short run result designate that the stock traded (skt) in
lag (1, 2, 3), credit to private sector (cps) in lag (1 &3), the
broad money (BM2) in lag (1&2) all have a significant
impact on economic growth. But cps(-1) and BM2 (-2) was
used to reduce the level of growth level.
Obviously, stock market capitalization has no significant
impact on growth. And finally, our control variables;
exchange rate volatility (exrv) in lag (1&3) and consumer
price index (cpi) in lag (2) have negative and significant
impact on the level of growth for the period under review.
The model has a good fit of R-squared 71per cent, durbinWatson stat indicates no autocorrelation and the overall model
is significant with the Fprob= 0.009674. Breusch-Godfrey
Serial Correlation LM Test indicates no autocorrelation, the
Arch –LM shows no heteroscadascity and the normality test
depicts that the model is normally distributed.

Dependent Variable: RGDP
Variable
C
D(EXRV(-1))
D(EXRV(-3))
D(SKT(-1))
D(SKT(-2))
D(SKT(-3))
D(CPS(-1))
D(CPS(-3))
D(BM2(-1))
D(BM2(-2))
D(CPI(-2))
U(-1)
R-squared
Adjusted R-squared
Log likelihood
Durbin-Watson stat

Coefficient
4.399410
-0.134912
-0.091580
2.164419
2.685199
1.111468
-2.725916
2.200032
2.615627
-1.416184
-0.535865
-0.151106
0.714608
0.518400
-68.25088
1.905952

Std. Error
1.270167
0.035413
0.028811
0.647155
0.775681
0.558041
0.611765
0.413663
0.562592
0.365820
0.167112
0.039831

t-Statistic
3.463646
-3.809632
-3.178659
3.344515
3.461731
1.991731
-4.455826
5.318420
4.649241
-3.871262
-3.206628
3.793700

F-statistic
Prob (F-statistic)

Source: Author’s Computation (2016).

Prob.
0.0032
0.0015
0.0058
0.0041
0.0032
0.0538
0.0004
0.0001
0.0003
0.0014
0.0055
0.0016

3.642106
0.009674

Table 6. Pairwise Granger Causality Result.
Null Hypothesis:
EXRV does not Granger Cause RGDP
RGDP does not Granger Cause EXRV
GDPV does not Granger Cause RGDP
RGDP does not Granger Cause GDPV
SKT does not Granger Cause RGDP
RGDP does not Granger Cause SKT
SMC does not Granger Cause RGDP
RGDP does not Granger Cause SMC
CPS does not Granger Cause RGDP
RGDP does not Granger Cause CPS
BM2 does not Granger Cause RGDP
RGDP does not Granger Cause BM2
CPI does not Granger Cause RGDP
RGDP does not Granger Cause CPI
GDPV does not Granger Cause EXRV
EXRV does not Granger Cause GDPV
SKT does not Granger Cause EXRV

F-Statistic
3.08253
0.57216
1.35724
0.14131
0.76510
0.48859
2.09544
0.72795
0.46737
1.29017
0.85931
1.63030
1.99881
0.39802
1.04683
0.02922
0.06047

Probability
0.16359
0.57152
0.27569
0.86891
0.47587
0.61923
0.14410
0.49285
0.63201
0.29292
0.43559
0.21601
0.15657
0.67583
0.36593
0.97124
0.94146
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Null Hypothesis:
EXRV does not Granger Cause SKT
SMC does not Granger Cause EXRV
EXRV does not Granger Cause SMC
CPS does not Granger Cause EXRV
EXRV does not Granger Cause CPS
BM2 does not Granger Cause EXRV
EXRV does not Granger Cause BM2
CPI does not Granger Cause EXRV
EXRV does not Granger Cause CPI
SKT does not Granger Cause GDPV
GDPV does not Granger Cause SKT
SMC does not Granger Cause GDPV
GDPV does not Granger Cause SMC
CPS does not Granger Cause GDPV
GDPV does not Granger Cause CPS
BM2 does not Granger Cause GDPV
GDPV does not Granger Cause BM2
CPI does not Granger Cause GDPV
GDPV does not Granger Cause CPI

F-Statistic
3.16378
0.03251
5.10623
0.98167
2.22999
1.32311
2.71293
0.18231
2.29390
0.00650
0.47561
0.04733
0.89115
0.08950
0.65633
0.02364
0.41510
0.03948
0.81181

Probability
0.05959
0.96805
0.01382
0.38867
0.12848
0.28432
0.08585
0.83444
0.12171
0.99352
0.62701
0.95386
0.42282
0.91468
0.52746
0.97666
0.66474
0.96135
0.45542

Source: - Author’s computation (2016)

From the above table, there is no causality between
financial deepening variables and economic growth. Also no
causality between financial deepening and growth volatility
but there is a unidirectional causality between exchange rate
volatility (exrv), and stock traded (skt), stock market
capitalization (smc) and broad money (BM2).
4.4. Summary of Results
Financial deepening refers to the increased provision of
financial services with wider choice of financial services
which will helps to dampen the volatility of the
macroeconomic variables, improve macroeconomic policy
effectiveness, and support inclusive growth.
The main questions raised in this paper are: does financial
deepening dampens growth and exchange rate volatility and
at same time support growth. Also, what is the pattern of
causality between financial depth, macro-volatility and
economic growth? The study outcome shows that there is a
long-run relationship between financial deepening, exchange
rate volatility and economic growth while the error correction
term indicates that there is no long-run impact of financial
depth on growth volatility. Also there is no short run impact
of financial depth on exchange rate and growth volatility
though most of the variables show signs of dampening the
volatility of exchange rate and growth.
The short run impact of financial depth on economic
growth designate that the stock traded (in lag (1, 2, 3), credit
to private sector in lag (1 and 3), the broad money in lag (1
and 2) all have a significant impact on economic growth.
However, Credit to Private at lag 1 and Broad Money 2 at lag
(2) is used to reduce the growth level. Stock market
capitalization has no significant impact on growth. The
control variables; exchange rate volatility in lag (1 and 3) and

consumer price index in lag (2) have negative and significant
impact on the level of growth for the period under review.
Finally, there is no causality between financial deepening
variable and economic growth. Also no causality between
financial deepening and growth volatility but there is a
unidirectional causality between exchange rate volatility,
stock traded, stock market capitalization, and broad money.
4.5. Conclusion and Recommendation
The objectives of this paper are in two-folds: an assessment
of the short and long run impact of financial deepening on
macroeconomic volatility and economic growth, secondly, to
check the causal relationship among different components of
financial depth, volatility and growth.
From our result, there is a long run impact of financial
deepening on exchange rate volatility and economic growth
while the error correction term indicates that there is no long
run impact of financial depth on growth volatility. Also, there
is no short run impact of financial depth on exchange rate
and growth volatility though most of the variables show signs
of dampening the volatility of exchange rate and growth.
This is against the a priori expectation and did not support
the results of existing works that affirmed that financial
deepening is a vital instrument towards mitigation of
volatility (see [38, 2, 49, 50, 51].
[11] found a supple leading hypothesis in Tanzania and
Demand following hypothesis in Kenya and South Africa,
[12] found a bi-causality relationship in Japan. Many authors
have equally discovered a direct impact of financial sector
development on economic growth; [13, 14, 15] among
others. While [16, 17, 18] established no significant impact
of financial development on economic growth.
Based on the above result, there is need for government and
policy makers to evolve measures that will deepen the
financial sector and promote inclusive growth. This will help
in reducing the financial risks and volatility, and in turn propel
economic growth. Secondly, the causal result indicates that
there is no causality between financial depth and volatility
(exchange rate and growth volatility). Therefore, fluctuations
in the economic indicators may have been induced by some
structural imbalance relating to religious and political
upheavals in the economy. There is need for government to
develop strategies to address underlying challenges that hinder
foreign investment in the financial sector.

Appendix
Error Correction Result for Model 1
D(EXRV) C d(RGDP(-1)) d(RGDP(-2)) d(RGDP(-3))
D(SKT(-1)) D(SKT(-2)) D(SKT(-3)) D(SMC(-1)) D(SMC(2)) D(SMC(-3)) D(CPS(-1)) D(CPS(-2)) D(CPS(-3))
D(BM2(-1)) D(BM2(-2)) D(BM2(-3)) D(CPI(-1)) D(CPI(-2))
D(CPI(-3)) + U(-1)
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Table A1. Error Correction Model I.
Dependent Variable: D(EXRV)
Method: Least Squares
Date: 08/17/15 Time: 12:26
Sample (adjusted): 1985 2012
Included observations: 28 after adjustments
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

5.871959

8.877876

0.661415

0.5155

D(SKT(-2))

18.99341

14.56656

1.303906

0.2064

D(SKT(-3))

8.603156

5.466588

1.573771

0.1305

D(SMC(-3))

-3.073568

3.283933

-0.935941

0.3599

D(CPS(-2))

-4.645098

3.214775

-1.444922

0.1632

D(CPI(-1))

1.082445

1.234189

0.877049

0.3904

U(-1)

-0.452218

0.214043

-2.112742

0.0468

R-squared

0.212936

Mean dependent var

9.569643

Adjusted R-squared

-0.011940

S.D. dependent var

30.07563

S.E. of regression

30.25465

Akaike info criterion

9.869495

Sum squared resid

19222.22

Schwarz criterion

10.20255

Log likelihood

-131.1729

F-statistic

0.946904

Durbin-Watson stat

2.025133

Prob (F-statistic)

0.483419

Breusch-Godfrey Serial Correlation LM Test for model 1:
F-statistic

0.349077

Probability

0.711306

Obs*R-squared

1.329985

Probability

0.514277

F-statistic

0.021772

Probability

0.978483

Obs*R-squared

0.049131

Probability

0.975734

ARCH Test for model 1:

Normality Test for model 1

10
Series: Residuals
Sample 1985 2012
Observations 28

8

6

4

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

-1.68e-15
-0.185257
98.73944
-33.84799
23.68907
2.521935
11.98408

Jarque-Bera
Probability

123.8467
0.000000

2

0
-40

-20

0

20
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Figure A1. Normality Test for Model 1.
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Table A2. Error Correction Result Model 2.
Dependent Variable: D(GDPV)
Method: Least Squares
Date: 08/16/15 Time: 22:50
Sample (adjusted): 1985 2012
Included observations: 28 after adjustments
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

-1.779322

0.751269

-2.368423

0.0286

D(EXRV(-1))

0.018182

0.020368

0.892714

0.3832

D(SKT(-1))

-0.281107

0.305650

-0.919703

0.3693

D(CPS(-1))

0.299787

0.328964

0.911305

0.3736

D(CPS(-3))

-0.653300

0.410213

-1.592587

0.1278

D(BM2(-1))

-0.410274

0.356118

-1.152074

0.2636

D(BM2(-3))

0.511035

0.370071

1.380912

0.1833

D(CPI(-3))

0.245263

0.121807

2.013532

0.0584

U(-1)

-0.019389

0.021659

-0.895227

0.3819

R-squared

0.242101

Mean dependent var

-0.643214

Adjusted R-squared

-0.077014

S.D. dependent var

2.437224

S.E. of regression

2.529334

Akaike info criterion

4.948881

Sum squared resid

121.5531

Schwarz criterion

5.377089

Log likelihood

-60.28433

F-statistic

0.758663

Durbin-Watson stat

1.325730

Prob (F-statistic)

0.641895

Breusch-Godfrey Serial Correlation LM Test for model 2:
F-statistic

0.022229

Probability

0.978097

Obs*R-squared

0.205943

Probability

0.902153

F-statistic

0.171587

Probability

0.843395

Obs*R-squared

0.382233

Probability

0.826036

ARCH Test for model 2:

12

Series: Residuals
Sample 1985 2012
Observations 28

10
8
6
4
2
0
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2

Figure A2. Normality Test for model 2.

4

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

-1.79e-16
0.057424
3.161387
-8.175049
1.959285
-2.423187
12.20712

Jarque-Bera
Probability

126.3014
0.000000
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Table A3. Error Correction Result Model 3.
Dependent Variable: D(RGDP)
Method: Least Squares
Date: 08/17/15 Time: 22:12
Sample (adjusted): 1985 2012
Included observations: 28 after adjustments
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C
D(EXRV(-1))
D(EXRV(-3))
D(SKT(-1))
D(SKT(-2))
D(SKT(-3))
D(CPS(-1))
D(CPS(-3))
D(BM2(-1))
D(BM2(-2))
D(CPI(-2))
U(-1)
R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

4.399410
-0.134912
-0.091580
2.164419
2.685199
1.111468
-2.725916
2.200032
2.615627
-1.416184
-0.535865
0.151106
0.714608
0.518400
3.663434
214.7319
-68.25088
1.905952

1.270167
0.035413
0.028811
0.647155
0.775681
0.558041
0.611765
0.413663
0.562592
0.365820
0.167112
0.039831
Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob (F-statistic)

3.463646
-3.809632
-3.178659
3.344515
3.461731
1.991731
-4.455826
5.318420
4.649241
-3.871262
-3.206628
3.793700

0.0032
0.0015
0.0058
0.0041
0.0032
0.0638
0.0004
0.0001
0.0003
0.0014
0.0055
0.0016
0.414286
5.278922
5.732206
6.303151
3.642106
0.009674

Breusch-Godfrey Serial Correlation LM Test for model 3:
F-statistic

0.072828

Probability

0.930303

Obs*R-squared

0.445935

Probability

0.800141

F-statistic

0.081035

Probability

0.778244

Obs*R-squared

0.087235

Probability

0.767722

ARCH Test for model 3:

:

10

Series: Residuals
Sample 1985 2012
Observations 28

8

6

4

Mean
Median
Maximum
Minimum
Std. Dev.
Skewness
Kurtosis

-1.37e-15
-0.206065
5.981072
-3.850695
2.382356
0.735939
3.718631

Jarque-Bera
Probability

3.129996
0.209088

2
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Figure A3. Normality Test for model 3.
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Table A4. Pairwise Granger Causality Tests for objective 2.
Pairwise Granger Causality Tests for objective 2
Date: 08/16/15 Time: 23:22
Sample: 1981 2012
Lags: 2
Null Hypothesis:

Obs

F-Statistic

Probability

EXRV does not Granger Cause RGDP

30

3.08253

0.06359

0.57216

0.57152

1.35724

0.27569

0.14131

0.86891

0.76510

0.47587

0.48859

0.61923

2.09544

0.14410

0.72795

0.49285

0.46737

0.63201

1.29017

0.29292

0.85931

0.43559

1.63030

0.21601

1.99881

0.15657

0.39802

0.67583

1.04683

0.36593

0.02922

0.97124

0.06047

0.94146

3.16378

0.05959

0.03251

0.96805

5.10623

0.01382

0.98167

0.38867

2.22999

0.12848

1.32311

0.28432

2.71293

0.08585

0.18231

0.83444

2.29390

0.12171

0.00650

0.99352

0.47561

0.62701

0.04733

0.95386

0.89115

0.42282

0.08950

0.91468

0.65633

0.52746

0.02364

0.97666

0.41510

0.66474

0.03948

0.96135

0.81181

0.45542

RGDP does not Granger Cause EXRV
GDPV does not Granger Cause RGDP

30

RGDP does not Granger Cause GDPV
SKT does not Granger Cause RGDP

30

RGDP does not Granger Cause SKT
SMC does not Granger Cause RGDP

30

RGDP does not Granger Cause SMC
CPS does not Granger Cause RGDP

30

RGDP does not Granger Cause CPS
BM2 does not Granger Cause RGDP

30

RGDP does not Granger Cause BM2
CPI does not Granger Cause RGDP

30

RGDP does not Granger Cause CPI
GDPV does not Granger Cause EXRV

30

EXRV does not Granger Cause GDPV
SKT does not Granger Cause EXRV

30

EXRV does not Granger Cause SKT
SMC does not Granger Cause EXRV

30

EXRV does not Granger Cause SMC
CPS does not Granger Cause EXRV

30

EXRV does not Granger Cause CPS
BM2 does not Granger Cause EXRV

30

EXRV does not Granger Cause BM2
CPI does not Granger Cause EXRV

30

EXRV does not Granger Cause CPI
SKT does not Granger Cause GDPV

30

GDPV does not Granger Cause SKT
SMC does not Granger Cause GDPV

30

GDPV does not Granger Cause SMC
CPS does not Granger Cause GDPV

30

GDPV does not Granger Cause CPS
BM2 does not Granger Cause GDPV

30

GDPV does not Granger Cause BM2
CPI does not Granger Cause GDPV

30

GDPV does not Granger Cause CPI

http://web.stanford.edu/~manova/AABM.pdf
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