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Abstract

This study examined the effect of monetary policy on inflation and economic growth
and ascertained the monetary policy threshold of growth-inflation relationship. This is
as a result of the alarming rate of inflation having devastating effects on Nigerian and
the failure of policy efforts to curb it. To achieve the objectives, secondary quarterly
data from 2009 to 2020 were sourced from CBN and subjected to econometric
analysis using the ARDL estimation technique. It was found that only MPR was
found to have significant impact on inflation in both the long run and short run, while
other variables (LR, INT, GMS, EXR, YG) only have significant relationship in the
short run. Also, LR, INT and GMS was found to have a significant impact on
economic growth in both the long run and short run. Other variables are only Q&{o

10n

be significant in the short run. The interaction of monetary policy (MPR) and
on economic growth was found to be negative and significant in the be
0

positive and significant in the short run. However, the net effect for % g and
short run were positive. The monetary policy threshold at whic fon can be
controlled and growth sustained was found to be 11.36 percentyin t ort run and
15.20 percent in the long run. The conclusion is that MPR%I\d INT are most
effective policy tools in influencing inflation and economi th in both the long
run and short run. It was recommended that the mo icy authority should
increase the use of MPR, INT, and LR as tools in co %inﬂaﬁon and enhancing

growth and that the CBN should ensure that the olicy rate is between 11.36
and 15.20 percent in order to produce a contr%%&ct on inflation and sustainable

growth. *

Keywords: Inflation, Monetar Pﬁi} Economic Growth, Monetary Policy
Threshold. s

Word Count: 299 \%/E
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Chapter One

Introduction
1.1 Background to the Study

Inflation has assumed an epidemic dimension in Nigeria, having ravaged the the
nation’s economy for years. The persistent rising inflation is undermining the
recovery of Nigeria’s economy, thereby driving millions of Nigerians i @Ry
and encouraging criminal activities as rising prices indicate a furth inc of the

purchasing power and livelihood of many Nigerians.

Q

Inflation, unlike other macroeconomic phenomena, do Ct%criminate in its effect.
The effects are distributed to every individual i ‘%c nomy. While few may be
capable of absorbing the effects, most Nig %re feeling the full devastating
effects of inflation. That, coupled 't%&ng unemployment, is leading more
Nigerians into criminal enterprise%r% up for lost earnings. A surge in insecurity
over the past two years ha\/ r slowed economic activity and left more people

unemployed, fueling Q&@us cycle of violence and criminality'.

In the perio%&g@ inflation, the value of the domestic currency diminishes which
negativ. ts the economy. As real income falls, due to the eroded purchasing

the currency, there is a reduction in the amount of goods and services each
unit of the currency can buy. Confronted with an already diminished disposable
income, consumers are now faced with higher prices owing to higher production costs.
The high inflation trend in the country has also led to increased demand by workers,
especially those in the public sector, for higher wages. This has also led to a decline in

the desire to save and invest which adversely affects economic growth?.



The phenomenon of high inflation arising from the 1970s oil crisis and the collapse of
Bretton Woods’s system has brought price stability to the base of the monetary policy.
While inflation, growth, exchange rate and interest rate should be in harmony in order
to prevent financial-based crises®. The Nigerian government efforts through it
monetary authority-the Central Bank of Nigeria has made several monetary policies
targeted at controlling inflation has at some point yielded result and at other timgs has

N

no significant effect. These policies span through different administration.(&

Economists have described inflation as a persistent and appreciab‘&ease in the
general price level in an economy. However, the term “ap s@&’\'s ambiguous as
it does not specify the extent to which the rate 0f<’%a@

in the price level is
considered as “appreciable”. This varies from ¢ &to country and from time to
time. What then is the desirable rate of inflation? There has been no precise or unique
answer to this question, however, &%Qn the past experience, it is sometimes
suggested that 1 — 2% inflation '@loped countries and 4 — 6% in Less Developed
Countries (LDCs) is the app%' ¢ and desirable limit of inflation. The Central Bank
of Nigeria (CBN) tagle-digit inflation rates as the desirable limit of inflation.

Single-digit &@te of 2-6 percent has a positive and significant impact on the
economy. g increased wages, consumption, investment, creativity, invention,
and@

consgquences that erode consumers' purchasing power and diminish indicators of

tion. Double-digit inflation has a calamitous micro and macroeconomic

economic growth and development*>.

In Nigeria, the syndrome of inflation has been so alarming from the outset of the
earlier and current administrations despite the various promises by politician both in

the pre-democracy and democracy era to fight against it in Nigeria. Inflation rate



increased from a single digit in the 1970s to double-digits in 1990s at 63.6% and
72.8%, and the inflationary pressure on the inflation rate increased from 12.9%, in
2000 to 14% in 2001. While the headline inflation rate stayed at double digits
between 15%, and 17.9% in 2002 and 2005 respectively. The economy experienced
relative stability after the 2005 economic and financial reforms translating to the
merger and acquisition of banks in Nigeria. The inflation rate decelgrated
melodramatically to 8.24% and 5.38% in 2006 and 2007. In 2008 i &d
geometrically to 11.60% and 12.00% in 2009. Marginal drop in infl curred at
. \
15.7% in 2016 and 18.3% in the first quarters of 201@‘( ng for about 100%

increase in prices products and services in Nigeria\{@

ever been managed to stabilize or even reduc picable syndrome. Particularly,

11.8% in 2010, 12.3% in 2013 and 8.1% in 2014. In 2015 it%@se by 9.1% to by
ately, none of them have

in this current governance, inflation rat@gide-ranged from 9.2% and 18.3% at the

end of the first and fourth quarteﬁ and decline to 11.98% at the end of the

fourth quarter in 2017 and @s@

represent instability of prices 1if the economy®’.

L )

to 15.75 at the end of 2020 which stands to

Undoubtedly, th@many factors that are responsible for high inflation in Nigeria,
these am. @crs include: volatile nature of the Naira to Dollar rate, lack of keen
poli ﬁnaﬁon, corruption, elongated deficit budget, political and socioeconomic
i&ility, over dependence on oil export and unfavourable balance of payments
problem where import prices are on the high side and in turn leads to high domestic
prices and rise in the price of goods and services especially when such country is
import dependent like that of Nigeria®. However, fiscal and monetary policies are
identified as a major instigator of inflation in Nigeria as well as credit and aggregate

oil expenditure as factors inducing inflation®.



The relationship between inflation and economic growth observed by economists has
over the ages, been a source of concern for policymakers and governments of both the
developed and developing countries, including Nigeria. It is therefore important to
note that the level of changes in the output growth affect prices which has been
observed as a direct relationship (that is, high output growth in the short-run gives rise

to inflationary pressures). This implies a positive relationship between output gvih

and inflation'%!1, ®

In recent years, growth-inflation relationship and the role of mc@‘ policy has
given rise to a continuous debate among the monetary *nﬁkers as well as
academicians as a result of the coexistence of hlgh i ate and low economic
growth in the country. This is contrary to conver@ onomic theory following the

Philips curve which depict a short-term t) relationship between growth and

inflation. In the case of Nigeria ho@attempts to control inflation by Central

Bank affects economic growth %&: same or even greater magnitude than inflation,
X

thereby damaging the grow% s'2,

The economic gro@f Nigeria has not been pleasant, especially after the global
financial cr1£\(9607/2008 Though, the economy experienced a highly regarded
growth¥y ost-independence era. In this period, i.e. from 1960-1970, real gross

product accounted for 3.1% annual growths. Similarly, real gross domestic
product grew by 6.2% annually between 1970 and 1978. Regrettably, a negative
growth surfaced in the early 1980’s, but declined with the inception of SAP with real
gross domestic product registering annual growth of 4% in the period 1988-1997.
More recently, the Nigerian economy has recorded an enviable stepping up in growth

as real gross domestic product grew by 6.27%, 7.57%, and 7.38%, in 2009, 2010 and



2011, respectively. The oil price shock which started in mid-2014 severely affected
the Nigerian economy leading to the economy slowing down sharply in 2015 as
annual real GDP growth declined to 2.7% from 6.2% in 2014. In 2016, the economy
recorded its first recession since 1991 when it recorded a growth of -1.5% as oil
production shortages exacerbated the decline in the oil price. Notably, the under
performance in the oil sector spilled over to the non-oil sector through the exchange
rate channel, with the non-oil sector contracting 0.2% to record its worst &e
since 1985. By 2017, the Nigerian economy exited recession recoxdi positive
growth rate of 0.8%, 1.9% in 2018, 2.2 % in 2019 and the@de to -1.79% in
2020336, The focal point is that inflation limits growth clopment by creating
distortions and uncertainties in the economy, diS\%. long term planning and

also reducing savings and capital accumulatio%

The role of monetary policy have be &ed to include price stability, maintenance
of balance of payments equili promotlon of employment and output growth,
and sustainable developrn se objectives are necessary for the attainment of
internal and extemaQ cé and the promotion of long-run economic growth. In
Nigeria, one of &I etary Policy Committee mandates, through the Central Bank
of nger motlng and maintaining price stability and ensuring a sound and
effi %anmal system in the country. However, the success of monetary policy
%depends on the operating economic environment, the institutional framework
adopted, and the choice and mix of the instruments used. In Nigeria, the design and
implementation of monetary policy is the responsibility of the Central Bank of
Nigeria (CBN). The mandates of the CBN as stated in the CBN Act of 1958 as

amended include; issuing of legal tender currency, maintaining external reserves to

safeguard the international value of the currency, promoting monetary stability and a



sound financial system and acting as banker and financial adviser to the Federal
Government'. All these objectives are aimed towards the maintenance of stable price

in the country.

Since the role of monetary policy in influencing macroeconomic objectives became
clear, monetary authorities have made several efforts to fight it using different policy

measures, of which monetary policy is one of them. This is done by ensurin &@s{e
s&

of inflation is maintained within a certain bound to enable a strong eco% tivity
in all facets of the economy. Among the principal tools of monetary@& being used
by the Central Bank of Nigeria to control inflation and econ: %&&ities are interest
rate, money supply and the monetary policy rate, intro in'December, 2006. “The

Monetary Policy Committee of the Central B§ igeria introduced MPR to

replace the MRR which from past experi@ ot been sufficiently responsive to
CBN policy initiatives, especially inﬁ\?\hg the problem of excess liquidity in the

system. MPR hinges on an inte s% corridor, provides for the CBN lending facility
NS

as well as the acceptance of\K/

MPR, the CBN disc@vihdow could be accessed by market operators (Discount

ght deposit from operators at specified rates. Under

Houses and{:slg/loney Banks), that are in need of funds to meet liquidity

shortage @1
N

tiveness of this monetary policy is tested through its ability to achieve the

e with excess liquidity could deposit the funds overnights.

final objectives of growth and price stability. Interest in price stability emanated not
only from the need to maintain overall macroeconomic balance, but also from the fact
that price stability promotes investment, output and employment. However, despite

several government policies and programmes in Nigeria, the economy has



consistently experienced high inflation with attendant consequences on the most

vulnerable'.

Contrary to traditional economic theory, which suggests that low inflation helps
accelerate the real growth of the economy by stimulating overall consumption and
investment. It is also important to note that high growth leads to high inflation,
following the Phillips curve, which depicts a short-term direct relationship b@m
growth and inflation, this has led to a wide consensus among economi k s that
monetary policy should have the single objective of low and stabl@mn so that

by anchoring inflation expectations in the desired way, mon %ﬁl}cy can create an

environment conducive to growth'. @
1.2 Statement of the Problem @

Among the major macroeconomic objqu\o every nation are price stability and
sustainable economic growth and this _ha$ led to the emergence of different policy
measures by the CBN to ensu objectives are achieved. In Nigeria however,
inflation has been consi&l\tyvhigh with it attendant effects on the most vulnerable.
.

There has been a@ard trend in inflationary rate and a persistent and large
variation in @&{c growth during the period under review and this has impended
the credi f the different policy measures. These indicate that there is still a point

nect between the various objectives that the CBN pursues and the outcome
of the policy objectives'é. This has resulted in the interrogation of the policy
framework and its instruments on whether they are capable of delivering the central

bank’s price stability mandate. The question here is that why has the Nigerian

inflation persistently remained above the policy target? Robust evidences have been



provided on the determinants of inflation in Nigeria from the perspective of various

monetary policy instruments!”8,

Notwithstanding the immense research, most researchers and policy makers still
remain divided on effectiveness of monetary policy and the appropriate choice of
monetary policy instruments, targets and framework. This follows enormous divide in
empirical findings on the subject in both developed as well as developing couv'e\s.

This problem is more pronounced in developing countries such as Nig%@ not

only have underdeveloped financial markets but also lack appropr% to model

their economies'®. Scholars have also shed light on whether;@gﬁpd of growth be

attributed to appropriate monetary policy and if the per{@éi@onomic down turn be

20,21

blamed on other factors apart from monetary poli iveness

Although, inflation is a worldwide phen@ hose rate and effects, vary from
country to country. The inflation @n Nigeria had constituted one of the

devastating problems since late 0s. In Nigeria, some of the macroeconomic
n

variables determining inflati said to be exchange rate, openness of the economy

and money supply, @y‘rate, and monetary policy rate (MPR)?2. The question
arising then i @e these monetary policy tools only successful in exerting a
downwar &re on economic growth without significant effect on inflation? Then,
is i@%ﬂe to reverse this effect such that monetary policy tools that will be
s&ican‘[ in controlling inflation and not significant in its effect on growth can be
identified? This will then create an avenue for monetary policy makers to implement a
contractionary monetary policy using tools that will be effective in controlling
inflation with little or no negative impact on growth. In addition, it is also essential to
ascertain how the interaction of monetary policy and inflation affect the growth of the

economy.



In order to address these issues, this study attempt to examine the major monetary
policy tools that are being used by the CBN to control inflation and their effect on
inflation and growth, and investigate which policy tool is effective in controlling
inflation and stimulating economic growth in Nigeria. Furthermore, this study will

also attempt to determine the monetary policy threshold for growth-inflation

1.3 Objectives of the Study g(,t

The main objective of this study is to examine the effect 0,%)1’1 ary policy on
\

relationship.

inflation and economic growth in Nigeria between 2009-2(@.)%6 specific objectives

1. investigate the effect of monetary policy on' %()n rate in Nigeria.

N

2. examine the effect of monetary pol&\g‘ economic growth in Nigeria.

3. ascertain the monetary p@hold for growth-inflation relationship.
1.4 Research Qs‘

ress the following questions:

@oes monetary policy affect inflation in Nigeria?

2. How does monetary policy affect economic growth in Nigeria?

3. What is the monetary policy threshold for growth-inflation trade off?



1.5 Hypotheses

The study seeks to test the following hypothesis:
Hol: Monetary policy has no effect on inflation rate in Nigeria
Ho2: Monetary policy has no effect on economic growth in Nigeria

Ho3: There is no threshold for monetary policy in achieving trade-off for inﬂai\wnd
1.6 Significance of the Study @
o\ \

This study aim at contributing to the existing body o %Edge on the effects of

economic growth.

monetary policy on inflation control for economlc n ngerla The findings of
this study will provide significant 1nformat10 govemment and policy makers
to identify monetary policy instru at are effective and significant in

controlling inflation and at the s gﬁboost economic growth. In addition, it will

provide insight on economic g@h‘and inflation trade-off and the threshold at which

this trade-off occurs. :& .

The findings ef @dy will also contribute to the current monetary policy debate
on the a ateness and choice of monetary policy frameworks and instruments, a

deb at'is currently sweeping across several sub-Saharan African countries.

The study is also significant to both the local and the international investors who want
to make better investment decisions putting in consideration, the impacts of inflation
on their returns on investments. As well as academicians and researchers who want to

understand the effect of monetary policy on inflation, increase their knowledge base

10



and identify gaps that require further research and instruments that can be used to

offer quality research.

1.7 Scope of the Study

This study seeks to add to the existing body of literature by examining the effects of
monetary policy on inflation and economic growth in Nigeria using quarterly data
from 2009 to 2020. This is the period following the global economic crisis @Q&%
and its characterized by minimal economic growth and high inﬂatio@(/es. Also,
during this period, the Central Bank of Nigeria experienced it@ést level of
independence whereby the CBN based its policy decision on %& International best

practices, rather than on political interference or ﬁsca{ﬁ/ inance. Hence a measure
of monetary policy tool effectiveness within tl@

evaluation. @

1.8 Limitations of the Study &

ill be a better means of

This study investigates the i @f monetary policy on inflation and economic
growth in Nigeria usin%ata m 2009 Q1 to 2020 Q4. This was as a result of the
recurrent issue with “Wiflation and limited growth in Nigeria. The data were from
secondary sc& ntral Bank of Nigeria Statistical Bulletin). As a result of the type

and so@ the data used, having passed through some processing, it may be

@lo guarantee the accuracy of the information and the reliability of the results.

1.9 Operational Definitions of Terms

Economic Growth: is an increase in the production of economic goods and services
in an economy, compared from one period of time to another. It has also been seen as
an increase or improvement in the inflation-adjusted market value of the goods and

services produced by an economy over time.

11



GDP Deflator: is a measure of the level of prices of all new, domestically produced,
final goods and services in an economy in a year. It is also known as GDP price

deflator or the implicit price deflator. It is a more comprehensive inflation measure

Gross Domestic Product (GDP): is the total monetary or market value of all the

finished goods and services produced within a country’s borders in a specific time

period. Q\
Inflation: is a measure of the rate of rising prices of goods a%%&g in an
as

, such as the

\

economy over a given period of time. It is typically a broa%
overall increase in prices or the increase in the cost of liViQ}s\a country. If inflation

is occurring, leading to higher prices for basic necessi ch as food, it can have a

negative impact on society. §
Interest rate: is a tool used by the n@olicy authority to adjust the supply of

money in the economy. The rate be adjusted to curb high inflation or to prevent

economic depression. \<§3

Monetary Policy:@ ec;nomic policy adopted by the monetary authority of a
nation to cod%ghwsize and growth rate of the money supply in an economy. It is a
powerfi to regulate macroeconomic variables such as inflation and

yment. These policies are implemented through different tools, such as the
adjuStment of the interest rates, purchase or sale of government securities, and

changing the amount of cash circulating in the economy.

Monetary Policy Rate: is the interest rate at which CBN lends to the commercial
banks. The MPR is the benchmark against which other lending rates in the economy

are pegged and is usually used as an instrument to moderate inflation in the economy.

12
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Chapter Two
Literature Review

This section presents the review of related concepts, theories, and empirical studies on

the effect of monetary policy on inflation and economic growth in Nigeria.

Specifically, this section conceptualizes monetary policy, inflation and e%c

growth. Also, theories and empirics related to the topic of this study w %u sed.
O

Lastly, the gaps in literature were identified. %

2.1. Conceptual Review (\

2.1.1. Inflation

N
Inflation in economics refers to a general <;&ine increase in prices of goods and
services in an economy. It has also b er&ned as the persistent increase in average
level of commodity prices in @omy When the general price level rises, each
unit of currency buys fewer\goods and services; consequently, inflation corresponds

to a reduction in th@iﬁg power of money.

It also de &{an economic situation where the increase in the money supply is
more ﬂ%@ additional output of goods and services produced in the economy. The

inflation on any economy can be either positive and/or negative hence the

effort to control it via monetary policy. Scholars have also described inflation as an
economic situation where the increase in the money supply is more than the additional
output of goods and services produced in the economy considered!?. It is however
important to note that not all price rise is termed inflation. For example, an increase in

the price of food commodity can have a greater impact on the economy than the
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increase in average commodity price. In order to consider an increase in price

inflation, it must be general, constant, enduring and sustained.

The persistent increase in the level of consumer prices or a constant decline in the
purchasing power of money is as a result of an increase in the amount of money
(Currency), credit far exceeding the quantity of available goods and services. The
impact of inflation is quite significant because of its potentials to both 1@&1
positively as well as negatively affect an economy, hence scholars have@ that
inflation has plunged countries into long periods of instability. As @m rises, the
marginal impact of inflation on bank lending activity and s %&r}(et development
diminishes rapidly. Additionally, in an inflationary , it is difficult for the
national currency to act as medium of exchange \%tore of value without having

an adverse effect on income distribution, 0& employment.

Economists have identified three a rgic\jes to measure inflation. These are the gross
domestic product (GDP) deflat consumer price index (CPI) and wholesale or
producer price index I) ¢ periodic changes in CPI and PPI are regarded as

direct measures i@zon It is however worthy of note that there is no single unique

measure of i mong the three®. Moreover, the consumer price index (CPI) has

been usedlin~this study because it reveal the inflationary pressure on the part of the

Comparison with Deflation

The opposite of inflation is deflation, a sustained decrease in the general price level of
goods and services. Deflation can be caused by an increase in productivity, a decrease
in overall demand, or a decrease in the volume of credit in the economy. While it may

seem like lower prices are good compared to price increase as in the case of inflation,
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deflation can ripple through the economy, such as when it causes high unemployment,
and can turn a bad situation, such as a recession, into a worse situation, such as a

depression.

Economist have observed that deflation can be caused by a combination of different
factors, including having a shortage of money in circulation, which increases the
value of that money and, in turn, reduces prices. Other scholars opined that a@sbr
be caused by a decrease in the supply of money or financial instrume s@ able
in money. In modern times, the money supply is most inﬂuenced@ntral banks.
Deflation has a more devastating effect on the economy as1\t ically a sign of a
weakening economy. Economists generally fear defl % use falling prices lead
to lower consumer spending, which is a maj % onent of economic growth.

their production, which leads to

Companies respond to falling prices by slc@

layoffs and salary reductions*? Q}

Inflation on the other hand i considered to be a problem when the inflation
rate rises above 2%. &&r the inflation, the more serious the problem is. In
extreme circum hyperinflation can wipe away people’s savings and cause
great instabi iﬁ/example, Germany 1920s, Hungary 1940s, Zimbabwe 2000s.
Howev% odern economy, this kind of hyperinflation is rare. Inflation is usually

d with increased money supply and higher interest rates, so savers do not see
their savings wiped away. However, inflation can still cause problems. Inflationary
growth tends to be unsustainable leading to a damaging period of boom and bust
economic cycles. As a result of the uncertainty and confusion that is more likely to

occur during periods of high inflation, investment and long term growth tends to be

discouraged. Furthermore, inflation can make an economy less competitive®’.
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Merit and Demerit of Inflation

Several economist, businessmen and politicians have maintained that moderate
inflation levels are needed to drive the economic activities such as consumption,
assuming that higher levels of expenditure are crucial for economic growth. This

imply that there are favourable impacts of inflation in an economy.
Favourable Impacts of Inflation are as Follows: ®a

Moderate inflation enables adjustment of wages and relative prices % modities. It

is argued a moderate rate of inflation makes it easier to a\iﬁS\ elative wages and

prices. For example, it may be difficult to cut nomi% s (workers resent and

resist a nominal wage cut). But, if average w@n due to moderate inflation,

it is easier to increase the wages of productive ‘Werkers; unproductive workers can

have their wages frozen — which is effgcti real wage cut.

Inflation can boost growth. t@f very low inflation, the economy may be stuck
a

in a recession. Arguably t g a higher rate of inflation can enable a boost in
e

economic growth. vaw is controversial. Not all economists would support

targeting a ké%eg\inﬂation rate. However, some would target higher inflation, if the

econo uck in a prolonged recession.

I‘@&lore, a price rise create higher profits which is a benefit to the producers
because they can sell at higher prices. It also lead to better investment returns because
they receive additional incentives for investing in productive activities. Also an
increase in production create increase in demand for the various factors of production,

including manpower thereby, creating employment and better income
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Unfavourable Impacts of Inflation are as Follows:

Fixed income groups will experience a fall in income in an inflationary economy,
since the true income of an individual is the purchasing power of his money income.
In other words, real income is equivalent to money income price level. For people
belonging to the fixed-income group like salaried individuals, pensioners and so on,

this means that they will experience a fall in real income. In other word@&q’r

purchasing power will reduce. g(,
In an inflationary economy, there is also an acute inequality in L@ distribution

\
process. While the fixed income groups experience a decline\in“the real income, the
businessmen and entrepreneurs experience an increa% fits.
During inflation, the prices of goods, ra }@

s, and factor services increase.
Therefore, the Government has to s@o e money to complete any investment
project taken up during the plar% period. If the Government fails to raise more

financial resources throug ings or taxation, then it upsets the entire planning

®\.

Inflation aIS(&\g&amegative impact on income from exports. Since the prices of raw
materi ctors of production increase, the prices of export items also increase
flation. Hence, their demand in the foreign markets might fall which leads to

a fall in the export income of the country

Additionally inflation brings about harmful effects on capital accumulation. In an
inflationary period, people start preferring goods to money since the real value of
money will fall in the future. Also, people start preferring immediate consumption to

consumption in the future. Therefore, the general desire to save starts reducing. As the
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willingness and ability to save reduces, the amount of funds available for further
investment reduces too. Therefore, the overall impact on the capital accumulation of
the economy is negative since capital accumulation in an economy depends on the

growth of investment®’,
2.1.1.1 Types of Inflation

There are different forms of inflation in the economy. Studies have howev }q%ed

two main types of inflation namely demand pull and cost push in%. s study

also look at the different types of inflation. These are: *
o\ \

Demand Pull Inflation: Demand pull inflation refers t f inflation that occurs
when there is an imbalance in aggregate supply a %%éate demand. That is, when
the aggregate demand in the economy ex e@egate supply, the general price
level goes up. This is the most comm ﬁ\se of inflation. It begins with a rise in the
level of consumer demand and se an attempt to meet and the increase in demand

are met with unavailability\/ ional supply which stimulate the sellers to increase

their prices. The re %(this is demand pull inflation. This is one of the major

propositions of t@wsian economics.

Cost P. %Iation: Cost push is a form of inflation that describes an economic

where the supply of goods and services are limited whereas the demand

remains the same thereby pushing up prices. It occurs when there is a rising general
price due to increase in cost of production. This is caused by the supply side factors
such as increase in the price of labour, raw material or capital goods, thereby raising
the cost of production, this will create a fall in the supply of goods and services.

Where demand is constant, the price of commodities keeps increasing as a result of

supply shortages thereby causing an increase in the general price level.
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Economists have associated cost push inflation with and unexpected external event
like a natural disaster or the depletion of natural resources, monopoly, government
regulation, government taxation, and changes in exchange rates. This implies that any
event that hinders a company’s ability to produce enough of certain goods to keep up

with consumer demand. This forces them to raise or inflate prices'’.

Wage Push Inflation: This type of inflation is defined as a general increas&%ﬁe

cost of goods and services as a result of an increase in wages. Since the% of every

organization is to make profits, and increase in wages of emp@means that

employers must raise the prices of charged in the goods a@\i&s they offer in

order to maintain a profitable business. This will ulti %g is create a wage-price

spiral which is a circular effects of a wage in hlS occurs as the employees
%

raises the wages of labour, which typ1ca11 he cost of production of goods

thereby increasing the prices of g@s this occurs, the general price level
ss and services become more costly, there will

be need for higher wages i8fy the increment in prices of goods and services.

increases and inflation occur.

Workers will then de@\fo‘r wage increase which will cause the cycle to be repeated.

It is also im a&ed note as scholars have pointed out that wage push inflation is one
examp t push inflation which occurs when supply falls as a result of an

in the cost of labor, raw materials, or capital goods, resulting in inflation!’.

Imported Inflation: This refers to an increase in the general price level in an
economy as a result of increased prices of imported commodities. This increase in
price concerns the price of raw materials and all imported products or services used
by companies in the economy. However, this inflation may also occur as a result of

depreciation of the local currency. The depreciation in the rate of exchange will make
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imports more expensive such that more money is needed to buy goods and services
from a foreign country. With imported inflation, the cost of production is higher for
companies that rely on imported raw materials and this is often reflected in higher

prices in selling price of goods or services of such companies.

Creeping Inflation (1-4%): This refers a form of inflation that occur when there is a
rise in the general price level at a very low rate of 1% to 4 % per year. Im&lgo
referred to as mild or moderate inflation. This type of inflation is regard% safe and
that it is beneficial for economic growth. This, according to some %ﬁists, makes
consumers expect that prices will keep going up, which &%&Euﬂen‘[ demand.
Consumers choose to buy now in order to beat hlgher ces. Creeping inflation

may not be immediately noticeable, but if the c @ rate of inflation continues, it

can become an increasing problem!'!. @

Walking Inflation (3-9%): This t @‘inﬂation describes an economic situation
where inflation rises moderatel annual rate which is a single digit between 3%
and 9%. Inflation rate %\Wel is an indicator signaling the government to control
it before it turns 1 %ore dangerous inflation. It is however still harmful at this rate
because it stdﬁK economic growth too quickly such that people start buying more
commodi at they are in need of today in order to avoid higher prices tomorrow.

n they need, to avoid tomorrow's much-higher prices. This increased buying
drives demand even further so that suppliers can't keep up. More important, neither
can wages. As a result, common goods and services are priced out of the reach of

most people.

Running Inflation (10-20%): This type of inflation rises rapidly at a significant rate

between 10% to 20%. At this rate of inflation, there is significant costs on the
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economy and could easily start to creep higher. This type of inflation has tremendous
adverse effects on the poor and middle class. Controlling it requires a strong monetary

and fiscal measures.

Galloping Inflation (20%-1000%): This refers to an economic condition where the
inflation rate rises above 20% to 1000%. At this rapid rate of increase in the general
price level, it becomes a serious problem bringing about adverse effect\\wﬁe
economy. The implication of this is that the value of money deprecia%ra ically
such that business and workers wages can not keep up with costs a%\es. Foreign
investors, in turn, avoid the country where this occurs, deprifing hof needed capital.
The result of this is that the economy becomes unstable, vernment leaders lose
credibility. It was reported that many Latin Am %countries such as Argentina,

Brazil had inflation rates of 50 to 700 perc@ear in the 1970s and 1980s?.

Hyperinflation (> 1000%): This is &}e of inflation that occurs when the general
price level rises at a very fastgra re than triple digits. It is regarded as an extreme
form of inflation. An %1% experiencing hyperinflation may get to a situation
where the rate of @Qn may not be measurable any longer and have gone out of
control. This&({go?situation can lead to a total crash of the monetary system of the
econo result of the continuous fall of the purchasing power of money.

ers have however pointed out that this is a very rare type of inflation.
Examples of hyperinflation include Germany in the 1920s, Zimbabwe in the 2000s,
and Venezuela in the 2010s. The last time the United States experienced

hyperinflation was during the Civil War®.
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2.1.2. Monetary Policy

The term monetary policy has been defined by experts from many perspectives. Some
have defined it as any policy measure designed by the federal government through the
central bank to control cost availability and supply of credit. It has also been defined
as combination of measures designed to regulate the value, supply and cost of money
on an economy in consonance with the expected levels of economic activitia&%
observation of these definitions of monetary policy indicates that g QQ/ up to
adjusting the supply of money in the economy to achieve s% ombination
macroeconomic objectives, especially price stabilization'3. @&hberate use of

money supply and other policy tools to influence th y in order to achieve

some combination of inflation and output stabiliza%%%

It has been the fundamental instmmen@the years in attaining macroeconomic
stability and as a prerequisite to attai@.lstainable output growth. Monetary policy
instruments or tools used in{uﬂ{ e monetary aggregates M1 and M2, Monetary

L )

Policy Rate (MPR), Q@M et Operations (OMO), Bank Reserve Requirement
\)

(Cash Reserve Rad others'®. The objectives of monetary policy are to achieve

price stabili&n, romote economic growth, achieve full level of employment,

sustain d balance of payment, and raise the level of industrialization and

%@c stability!?.

Monetary policy can broadly be categorized as either expansionary or contractionary
policy. An expansionary monetary policy is a type monetary policy with the aims of
increasing the money supply in the economy targeted at stimulating the growth of
economic activities in domestic economy. The growth in the economy need to be

supported by additional money supply. The injection of money enhance consumer
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spending, as well as raises capital investments by businesses. On the other hand,
contractionary monetary policy is a type of monetary policy measure with the aim of
reducing the quantity of money in circulation. This is done by either reducing
government spending or a reduction in the rate of monetary expansion by a central

bank. It is usually targeted at controlling the rising level of inflation in the economy

The situation of the economy usually determine which of the policy @he
implemented by the monetary authority. However, whether an econon%a pting
the expansionary or contrationary policy, the goal is to bring i@h within an

acceptable range, keep unemployment at acceptable levels, @n\ain the value of

the country’s currency. @

Monetary policies are most effective when e %s have a financial market that
have been well-developed as in the ¢ developed economies. This makes it
possible for any deliberate change in @ary variables to have desired influence on
the changes in many other &Q nomic variables in the economy as a whole!'¢.
Monetary policy compri{%ﬂvemment efforts to control the money in its economy
.
with the aim of a@;ﬂg target macroeconomic objectives. The responsibility of
managing th@ ry policy in an economy rest entirely on the monetary authority
which i se of Nigeria is the Central Bank of Nigeria and have over the years

IQ mitted to its effective management of these policies.
2.1.2.1 Monetary Policy Tools

Scholars have judged the effectiveness of monetary policies based on its ability to
maintain monetary and economic stability, but also whether it enhance the
improvement of efficient utilization of the country’s economic resources and the

welfare of its citizens'*. The monetary policy tools used by the monetary authorities to
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deliver monetary policies are influenced by the level of development in the economy.

These tools are discussed as follows:
Interest Rate

Interest rate refers to the amount charged on the amount that is borrowed which is
usually expressed as a percentage of the principal. It is charged by the lender to the
borrower for the use of money or assets for on e year or any other ti iod —

months, weeks, or days. It is also applicable to the amount that is ea @ ank or

credit union from a deposit account. Interest rate serves as %ﬁor financial
\

intermediation in an economy as a result of its influence @}a}g ings and investment

decisions of economic agents as well as guide t@/ of funds from savers to

borrowers. Interest rate is one of the major m %\policy instruments that is used

by the monetary authority to curb inflatign™~®One researcher has observed that interest

rate in Nigeria is determined by inves&ej demand, the level of savings, demand for

money or liquidity preferenc@?&ey supply!”.

Bank Reserve Requi t (REQ)

This is the &Q f customers deposit a bank holds in reserve to ensure that it is

able to% e liabilities in case of emergency withdrawals. This is set by the

authorities to control banks ability to grant loans and in the process control

the money supply in the economy. It was observed that the imposition of these reserve
requirements is effective because when these banks find that their ratios of reserve
assets have fallen to their minimum permitted levels, they will either stop making
loans and advances or try to borrow more from their depositors'®. The goal here is to

increase interest rates in order to control the quantity of money in circulation.
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Money Supply

Money supply refers to the total quantity of money in circulation in an economy at a
particular period of time for use in economic activities. Economists have
characterized Nigerian money supply as narrow money (M1) and broad money (M2).
Narrow money (M1) are in circulation with non-public and current accounts or

demand deposit in the bank. Narrow money and savings, time deposit andx@gn
currency deposits are broad money (M2). When the amount of broad is over

and above total output in the economy, excess liquidity may arise@economy”.

Researchers have also observed in their study that if the @ & growth rate of
e

money supply in relation to that of GDP is constant, ‘&@l
Exchange Rate (EXR) §

This is the rate at which the curre % economy is exchanged for another

no inflation?’.

country’s currency, that is the ;%at which the currency exchange between two
countries take place. Schok&a noted that the financial position of an economy,
primarily determine the capital market is subject to its foreign exchange
instability. This @foreign exchange market advances to have cost implications
on every ic agent. Also that a realistic exchange rate is one that reflects the
stre oreign exchange inflow and outflow, the stock of reserves as well as
@ng equilibrium in the balance of payments that is consistent with the cost and

price levels of trading partners?!> 22,

The Central Bank of Nigeria is the monetary authority that regulates the foreign
exchange market and monitors its developments regularly. This is done by issuing
guidelines and circulars guiding the conduct of trading activities and operators in

order to achieve the desired monetary policy objectives. It was discovered by some
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scholars that the real exchange rate in Nigeria has been principally influenced by
external shocks resulting from the vagaries of world price of agricultural commodities
and oil prices?. It is also important to note that exchange rate can be fixed or flexible.
The fixed exchange rate is a phenomenon which occurs when the rate of a currency
against other currencies is fixed. Under the pegged exchanged rates, all exchange
transactions take place at an exchange rate that is determined by the monetary
authorities Whereas, flexible exchange rate occurs when when the cu{%g% a
country against other currencies of the world is not stable. The ra \ggmarket -
>

driven and because the market is highly unpredictable, this ga to economic

instability, high risk, possibility of incurring loss on inve@&n foreign exchange.
N
Monetary Policy Rate (MPR) ®
N

This is the rate that the monetary policy Q&Wity sets in order to influence changes in
the major monetary variables in an_ecenomy. This is set with a goal of regulating the
activities in an economy. Simply, #t.J€ the interest rate at which the central bank lends
to the commercial bank&grgﬁer financial institutions also known as the baseline
interest rate. It ha; bserved by scholars that the monetary policy rate determines
the level of kﬁ% te in the economy, since it is the price at which banks and other
financi tions obtain loans from the central bank. These banks will then offer

products to their clients at an interest rate that is normally based on the

policy rate'’.
Treasury Bills Rate (TBR)

Treasury bills are short term instruments of the money market issued by the monetary
policy authority, they are backed by the country’s treasury and therefore are regarded

as low-risk investment. These are short-term investment and are purchased at

28



discounts which are held until maturity date. They do not yield any interest, but issued

at a discount, at its redemption price, and repaid at par when it gets mature
Liquidity ratio (LQR)

This simply describes the ratio of liquid assets to liabilities of a bank as stated by the

monetary authority. These assets according to professionals referred to banks cash

balance plus all other assets owned by the bank that can be easily conveﬂ@h
as against the liabilities owed by the bank, especially depositors mc%s\@ bank?°.

Liquidity ratio is an important financial indicator used to detenn%a the ability of the
\
financial institution to pay off current debt without sourciQ}}s{ xternal capital. The

ratio assist in determining if the company can use i& idhassets to cover its current

S
liabilities. A high liquidity ratio has a contracti %fect on inflation.

Open Market Operation @

The buying and selling of go@ securities (such as treasury bill) takes place in

an open market which ¢ m}\ip of both primary and secondary market. Open market
operation is a man 1 us.ed by the monetary authority to achieve their monetary
policy objec%&me buying and selling of government securities is done with the
aim of e g or increasing the quantity of money in circulation. Open market
0 s are used to control the cost and availability of reserves and this influence
changes in bank credit and money supply. In a recent study, the researcher discovered
that central banks in most developed countries conduct their monetary policies
through open market operation where money is given out in exchange for securities
having been discounted with short run nominal interest rate. The central bank buys or

sells securities to the financial institutions. One such security is Treasury Bills. By
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selling securities the CB reduces the supply of reserves but by buying security it rises

the supply of reserves to the Deposit Money Banks, thus upsetting the money supply?'.
2.1.3. Economic Growth

Economic growth describes an increase in the production of economic goods and
services, compared from one period of time to another. It is a sustained increase in an
economy’s output of goods and services. It is usually indicated by an incr % eal
national income. It has also been defined as an increase in a cou ductlve
capacity with the aim of improving the economic and ﬁ 1a1 elfare of the
citizens?. It implies that the rate on increase in total out be greater than the

rate of population growth. Another quantiﬁcation 0 ic growth is that national

output should be composed of such goods an %p\es which satisfy the maximum

want of the maximum number of peopleQ

Economic growth is an 1mportan%e in economics and is regarded as an essential
condition for the achievem: ﬂ(} tter social welfare which is the main objective of

economic policy. It i fere an important ingredient for sustainable development.

Economic grow@ountry is usually proxied by growth in gross domestic product

(GDP). @\

the definition of economic growth is simple and precise, the estimation can
be quite challenging. In line with this, economic growth is usually measured as an
annual percentage change in GDP. This has however been criticized and applauded
based on the facts that attempts to compare growth over time and globally by price,

quality and currency variances are complicated.
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In Nigeria, the annual real GDP growth rate, which averaged 7 percent from 2000 to
2014, fell to 2.7 percent in 2015 and to -1.6 percent in 2016. Growth rebounded to 0.8
percent in 2017, 1.9 percent in 2018, and then plateaued at 2 percent in the first half of

2019, where it is expected to remain for the rest of the year?*.

It is however important to note that the achievement of growth does not necessarily
translate to economic development because and economy can experience\@&gh
without development. Economic development involve not only an incr%1 utput

in the economy, but also all the other socioeconomic processes and @s caused by

the growth experienced. Q \
Economic Development &(:\\

Economic development refers to economic g@)llowed by progressive changes

in important economic variables whi &@ ine the welfare of the citizens of the
country. Scholars have also di@% economic development from economic
growth. It was explained% ile growth involves a persistent increase in the
overall volume of pr ion, development denotes an improvement in the level of
growth?>, Econo@elopment could infer greater and more effective participation
of an ecor@& the global commodity market. Summarily, economic development
is r@ n an increase in GDP and national income but involves an all-inclusive
l%erm socioeconomic change in the country. For the economic development of
any country it is essential that there exist changes in production structure, production
of new products, new techniques, new processes of production, raw materials, new

energy sources.
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2.1.3.1 Determinants of Economic Growth

The determinants of economic growth refers to sets of inter-related factors that
influences the growth rate of an economy. There are four major factors that have been
identified as important determinant of economic growth such that improvement on

them would enhance sustainability of the economy.

Natural Resources @E

These are resources that are found in nature and can be used for p ion of goods

and services. Having access the natural resources like oil o@r\mineral resources

will enhance the productive capacity of an economy t C-@)osting the growth rate

in the economy. It is quite impossible to expa@o of natural resources in a

country. Hence, it becomes fundamental th% untries monitor the supply and
demand balance of its scarce @QI resources to avoid irreplaceable

depletion. Efficient land manage may increase the quality of land and contribute

to economic growth. \%/2

Human Capital/ [@n

This is th@ omic value of the abilities and qualities of labor that influence

pro@ such as education, training, intelligence, skills, health, and other things
1@

output!®, The quality of labour is very important in defining the growth path of a

ctuality and loyalty. Investing in these qualities produces greater economic

given economy. An improvement in the investment level on human capital
development can undoubtedly serve as boost to the quality of the labour force. This is
important because skilled labour force has a significant impact on growth due to its

productive nature and it does not only have effect on economic growth but also
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enhance development of an economy through its expansive capacity on the
knowledge and skills of its people. A growing population implies an increase in the
availability of labour or employees either in quantity or quality which translates to a
higher labour force. However, higher population relative to available jobs could lead
to high unemployment. More so, population growth impacts on a number of variables
such as the age structure of a country’s population, economic inequality, international

migration, and the size of a country’s work force'. ®
Physical Capital or Infrastructure @

\ .
This refers to a nation’s stock of capital or assets includin% E&}Yﬁgs, equipment, and

inventories that are used as inputs for the pr%@ of goods and services.

Improvements in physical capital will reduce@ of production in an economy.

Highly sophisticated factories and mac '“egxare known to be more productive than
physical labor. The effect of improve@ductivity is to increase and sustain output.
For instance, a robust highway m is adjudged to help reduce inadequacies in

distributing raw mater@&ods across the country, which can thus improve its
e

v @Q\
Techn@

nything that enhances the production of goods and services with better
quality, at a cheaper rate and faster. This is an important determinant of economic
growth as technology has the potential to increase productivity given the same levels
of human and material resources. The supremacy of technology over other
determinants of economic growth lies in its capacity to result in sustained long run

growth.
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2.2 Theoretical Review

Some of the major theories explaining the behaviour of inflation and its determinants
include the Quantity Theory of Money, Keynesian Liquidity Preference Theory,
Demand Pull Theory and the Cost push Theory. All of these theories in their
individual piece made attempt to uncover the peculiar nature of inflation, which has

been seen to be a persistent general rise in the price of goods and services, bu%qu

Q \
The relationship that exist between money supply and %&ﬁaal price level has been
H

of interest among the classical economists whichl%
biles.

the tenets of their schools of thought.

2.2.1 Quantity Theory of Money

ume being the first to try
to show the relationship between the two &al This laid the foundation for the
on

y. The basic identity underlying the

development of the quantity theory

quantity theory was first develo %%great American economist Irving Fisher in
1911. The theory was devel in the inter-war years, and is a basic theoretical
explanation for the Ji etween money and the general price level. The theory
posited that the @n monetary control was dictated by interest rates which were
sticky but@ long-run the demand of influence was real cash balance. It was

furthes, a ed that the rise in commodity prices would precedes the increased in

i%st rate which was regarded as main channel of the firms’ operation cost?¢2’.

The quantity theory of money gives the relation between money, prices, and output,

this is also referred to as the Fisher equation of exchange which is expressed as:

MV=PY (2.1)
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where M is the stock of money in circulation; V is the velocity of circulation of
money (i.e., the rate of money turnover or the average number of times each rupee
changes hands in financing transactions during a year); P is the general price level;
and, T is the number of transactions or the total volume of goods and services sold (or

purchased) in the economy for period?®.

Equation (2.1) is the quantity equation, linking the price level and the level ot‘@wt
to the money stock. The quantity equation transformed to classical quantit ry of
money when it was argued that both V, the income velocity of r@and Y, the
level of output, were fixed. Real output was taken to be ﬁ>§be Use the economy
was at full employment, and changes in velocity we %{ ed to be negligible. If
both V and Y are fixed, it follows that the price %is proportional to the money

stock. Thus, the classical quantity theory 2& theory of inflation. The classical

quantity theory is the proposition th(\:\xprlce level is proportional to the money

stock. It can be viewed as a, of price determination suggesting that the

equilibrium price level is stﬁéﬁv oportional to the quantity of money?'.

e
The Quantity The@l\/loney has however been subjected to several criticisms. The
theory has bebn critiCized that as a result of its failure to capture the inactive balances
in the . There are always inactive balances in an economy. Under Fisher’s

the price level depends upon the total quantity of money. But it is only a part

of the total quantity of money which influences prices. There always exist inactive
balances (hoards) which exert no pressure at all on the prices of goods and services.
The theory has also been criticized on the basis of unrealistic assumptions. The
quantity equation cannot be used for analysing the effects of changes in M, or T, on

the price level except on the assumption that, “other things remain constant”. But in
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the case of monetary variables such an assumption cannot be made. When M changes,
T and V both change. When T changes, M and V change. The net effect on the price
level of a change in any of the variables of the quantity equation depends on how the
other variables are simultaneously changed. The theory is also based on the
assumption of full employment and this as been criticized because an increase in the

quantity of money does not always increase prices. If there are unemployed resqurces

an increase of money supply creates employment and does not raise prices®
2.2.2 Keynesian Liquidity Preference Theory %\
\ .

Liquidity Preference Theory refers to money demand as lﬁe}&_)%ed through liquidity.
The interest rate equilibrium determinants in the cla% del are the real factors of
supply of saving and the demand for investment: \esian analysis concentrates on
the demand for and supply of money a determinants of interest rate. It was put
forth that the rate of interest is purelja monetary phenomenon. Interest is the price

paid for borrowed funds. Peep to keep cash with them rather than investing

cash in assets. Thus, th@jxeference for liquid cash!”.
e

In 1936 John h@ Keynes developed the liquidity preference theory which he
postulated@book “The General Theory of Employment, Interest and Money”. In
this gbeoky\ the focus was on transaction and asset theories of money demand. The
th distinguished three motives of holding money which are transaction motive,
precautionary motive and speculative motive. The speculative demand for money has
been described as ans important innovation by Keynes. According to this theory,
demand for money is negatively related to interest rate. Implication of the theory is

that the demand for speculative money balances depends on both the observable
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market nominal interest rates and the people’s expectation concerning that rate in the

future®.

Scholars have described some normal value that determines the decision of the people
either to hold bonds or money such that if interest rates are above the normal value,
people will expect them to fall, bond prices to rise and capital gains to be realized. In

such a case, people will hold wealth in terms of bonds and demand for mone§ %@Jl.
O

If the converse holds, bond prices fall and capital losses are realized” will
demand to hold wealth in terms of money causing high demand f%ey. At very
low interest rate, the expectation will be that it will rise; d@kfbr money in the

aggregate will be perfectly elastic with respect to int(%q leading to a liquidity
trap’. ®

Combining the three demands gives the@aesmn liquidity preference function that

describes the total demand for monef.g
Md/P=uR,Y) w<0; IJz)O\(/(/Z (2.2)
Wi denotes partial d@ve of W(R,Y)with respect to ith term.

Where M %Q money demand, P is the price level, R is the nominal interest rate
and @%level of output.

&Jnction implies that demand for real money balances is inversely proportional to
the nominal interest rate and is positively related to real income. In contrast to the
quantity theory preposition of velocity being constant, this theory describes velocity
as pro-cyclical, because pro-cyclical movements of interest rate bring about pro-

cyclical movements in velocity?!.
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Furthermore, the theory stated that an aggregate demand driven by increase in private
investment, increase in private consumption and increase in government expenditure
when an economy is at its full employment lead to an increase in the general price
level. This means an aggregate demand level over and above the full employment of
production level will create an inflationary trend. The Keynesian position is that if
people expect any expansion in demand to lead to an increase in output and
employment, then it will. This happens because firms will take on mo@g in

anticipation of an increased level of demand for their product’!. %\b
2.2.3 The Demand Pull Theories of Inflation \&\ \

The demand-pull theory explains inflation in econg g&i describes the effect of
aggregate supply and demand being imbalance %\ccurs when demand outweighs
the supply of a product then the p@es up. Demand-pull inflation exists
when aggregate demand for a good &}rice surpasses aggregate supply. It starts
with an increase in consumerde ? Sellers meet such an increase with more supply.

But when additional sg&ly\s/unavailable, sellers raise their prices. That results in
‘ e

demand-pull Inﬂo known as price inflation.

The deman@h’nﬂation may also be referred to as surplus demand inflation because
it arg too much money chasing few goods. This often occur where there is full
e%)yment so that the excess pressure on the factors of production leads to higher
prices for the factors of production and ultimately leading to an increase in the cost of
production. It could also be a short run phenomenon where demand dynamics were
not well anticipated. When there are production constraints, demand beyond the

possible output level could also create inflation. Demand pull inflation may occur
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during cyclical booms during or immediately after war, this explains its high rates in

Nigeria during 1969 to 1970 Nigerian civil war®332,

The old or new quantity theory of money or the Keynesian theory can be used to
explain the demand pull inflation. Where the quantity theory of money attempts to
explain the link between money and general price levels emphasizing the influence of

money supply as prime determinants of inflation, the Keynesians emphasize s&n

monetary factors such as government expenditure, spending pattern an@(} The

crude quantity theory of money (of classical economy) state th@quantlty of

money at any given point in time is proportional to rise in pr@ \

The monetarist school of thought led by Milton Fri 942) posits that inflation
is “always and everywhere a monetary pheno %\md that it is everywhere since
increases in the quantity of money alwg\?‘&ceeds output”. Irving Fisher’s equation
of exchange could be employed to e@ the monetarist view. Fisher (1913) starts
the analysis with a single idqz/ is identity can be mathematically modelled as

follows: &\/
MV=PT QQ (2.3)

M= Q@f money (nominal) in circulation

&maction velocity of money in final expenditures

P = General price level

T = Volume of transactions
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Therefore, in reviewing the monetarist view and the concept of circulation, Fisher
defines price (P) as a function of money supply (M), volume of transactions (T) and

velocity of circulation (V), that is:
P=FWM,V,T) 2.4)

In equation (2.3), where MV = PT, Fisher assumes V and T to be constant variables,

so M varies directly with P. %\
X

- S

It was however observed by other scholars that the h{’\ eq}lation failed to

consider the impact of interest rates. It is also dou M.V.P and T are fully

independent as a change in any of them impac @aothers and can affect inflation.

This shortfall in Fishers’ equation, prom@e es to focus on the inflationary gap.

N\

Keynes defines the inflationa &ag the excess demand in the market for
consumption of goods and s@.\ Which could also be referred to as the excess of
planned expenditure the available output at base prices. Therefore, if there is a
state of undere@ent in the economy, an increase in the money supply will
eventually@‘Q an increase in aggregate demand, output and employment. However,
as re% demand, output and employment rise further, and impacts on price.
oney supply increases beyond full employment, output causes to rise. The
excess money supply leads to an excess demand over supply and leads to an
inflationary gap*. This to Keynes is the true source of inflation. Keynes inflationary

gap is graphically depicted in Figure 2.1 below.
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Figure 2.1: Illustration of Keynesians Theory of Demand Pul&i}5

A\

Figure 2.1 shows the points where full employment (Y. l%(;)qual to the total output
(a point of equilibrium). It is being represented \4\ ine which cuts through point
B. However, if there are further increases in\a ate demand, it will cause a shift in

expenditure as shown at point E, and @ make the total expenditure to be at YE1

while the available output is B ‘@onetheless, Keynes analysis has been criticized
oxfhru

by different scholars. The rhqk/

focused on the com itysmarket only and the analysis neglects the role of the factor

st of critics is that the inflationary gap analysis is

markets. It is&g@t inflation affects both commodity and factor markets because
the exce @a

fact@a et. In essence, the two main drawbacks of Keynes analysis relates to its

d caused by the commodity market would have an impact on the
&asis on demand and ignoring the possibility that a rise in price may in turn lead

to further increases in aggregate demand, which may in turn lead to further rise in

prices3®.
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Figure 2.2: The Demand Pull Theory of Inflation (Quantity Theory% n)3

\
Figure 2.2 shows that if the economy is in full employmeQ}l;\QEquilibrium price Py
cuts the Demand curve D; at A. However, further d %\?s shown in D, will raise
prices to P,. It means that employment, and a \ supply cannot be increased at

the short run to offset the excess deman @e y the shift. This is because output

and supply are fixed at 0Y.

2.2.4 Cost Push Theories {@\on
Cost push 1nﬂat10\®$swhen there is an increase in production costs such as raw

materials an&geg;newtably is passed on to consumers in the form of higher prices
for fini ds. Cost-push inflation is determined by supply-side factors, such as
hi ages and higher oil prices. It may also arise out of other factors of production
or cost of inputs such as power supply, transport or raw materials. These and other
factors cumulatively influence the cost structure of products and determine the prices
of the final output. Producers would react to rise in input prices by increasing prices
of output including their profits margins, since these are usually set at fixed
percentage of cost of production. However, an increase in the cost of production can

force producers to cut down production®.
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Cost- push inflation may also arise as a result of profit motives of producers in
monopolistic and Oligopolistic industries. Since there is a state of imperfection in
such industries, their producers could administer their prices through price

discrimination techniques.
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Figure 2.3: Diagram Depicting % push Inflation3®

Figure 2.3 illustrates inﬂatiﬁé/&dencies caused by supply side factors. Point M is

refers to the equilier%Qiht at full employment. Here, price is Py and quantity of
output is Yf, but 1f~the cost of inputs should rise, some suppliers with limited
resource ut production. This will lead to a fall in aggregate output of the

%dustry as shown in Yn. So, supply moves from SiYr to S2Yn. This
re%non in total supply distorts the full equilibrium position and causes bidding
among demand (from buyers) for the available goods, which ultimately shoot-up the
price from P; to P> and a new equilibrium point at X. This explanation makes
meaning in a market economy where the market allocates economic resources.
Another way to explain the cost push inflation is to look at the behaviour of suppliers.

As a result of increasing cost of production suppliers generally shift the burden of
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increased cost of production to the consumers by way of general price increases. If all
suppliers do so, this is likely to lead to general rise in the prices of products. This is
more common in imperfect markets. In Nigeria, cost-push inflation is quite common.
Every time government announces a new minimum wage, there is a rise in the prices

of goods and services leading to inflation?’

2.3. Empirical Review \y\
The research findings of past studies have not reached consensu%f\(&ues of

combating inflation, indicating the need to for further sL%s. oreover, the

\
economies of the world are different and diverse witl(_g) 1ar macroeconomic

characteristics. Each must find and adopt their s easures of dealing with

inflation. The findings of these past studies are d in this section

2.3.1 Monetary Policy Effects on In@

As a result of the failure of w\ g literature to analyze explicitly the implication
of the various monetary oli forms on inflation control in Nigeria. Some scholars
have attempted to @Ve upon past studies on the impact on monetary policy on
inflation con&&dﬂding non-monetary sources of inflation in Nigeria. Annual data
was us 1980 to 2019. This covers a period of financial innovation and world

| crisis. The main objective of the study is to explore the impact of monetary

poliCy on inflation control in Nigeria. The Augmented Dickey Fuller test, Johansen’s
co-integration test, the Error Correction model (ECM) estimation was employed in the
analysis. The result of the study shows that monetary policy has no significant impact
on inflation control in Nigeria both in the short — run and long — run which suggests
that the problem of inflation in Nigeria is not a monetary phenomenon rather

attributable to the structural rigidity in the country. Money supply and exchange rate
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both had negative and insignificant impact on inflation control in Nigeria both in the
short — run and long — run. Treasury bill rate has negative but significant effect on
inflation control in Nigeria in the short — run, while in the long — run it has positive

but insignificant effect on inflation control in Nigeria’.

Given the chronic effect of inflation rate on the Nigerian economy, there some other
scholars have seen the need to evaluate the impact of monetary policy on inﬂaﬁ%&{e
in Nigeria in their study with the aim of bringing silent issues and rgto nding
policies that will suit the economy. The study on monetary policy o@b’ion control
in Nigeria evaluated the effect of monetary policy on inflati XQeria. The study
uses time series data which covers the period of 19 % 6. The study adopted
Augmented Dickey — Fuller (ADF), Johansen %ration and Error Correction
Model (ECM). The result of the study r&?@t at money supply has significant
effect on inflation rate in Nigeria whi(}%ﬁes that money soppy serves as one of the
major tool of controlling inflati te and an increase in money supply escalate
s

inflationary pressure. Howéc\/

effect on inflation n@hﬂe interest rate proved to be significant in explaining

ding revealed that, exchange rate has insignificant

variation in i ﬂ@e in Nigeria. It was however concluded that monetary policy
has bee %Kaﬂy effective in controlling in inflation rate in Nigeria. It was
recc@&d that the monetary authority should adopt adequate indirect instruments
&e purpose of controlling the volume of money in circulation for effective and

efficient control of inflation rate in Nigeria®’.

Similarly, amidst the conflicting evidences with regard to whether monetary policy
abates inflationary pressure, some researchers have sought to provides new evidence

base on an emerging African country, Nigeria. The study carried out by these scholars
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attempted to make known empirically the degree at which monetary policy is
effective to controlling inflation in the economy. The study employed quarterly time
series data spanning from 1980 to 2012 using the cointegration and error correction
method of analysis. The estimated result reveals that for the period covered, interest
rate, exchange rate, money supply and oil-price are the major causes of inflation in
Nigeria. It was also observed that although in the short-run increased in income
encourages inflation, proper utilization of the growth would reduce infl ®
recommended that for structural and economic stabilization, \ ationary

monetary policy measures should be backed-up by some nece

Similar studies have also investigated the effect of @ policy variables that
were consistently adopted by the Central Bank o ® (CBN), on the inflation rate

in Nigeria for the period 2009-2014 addres 1&

ﬁsc policies3®,

/%

key issues were addressed; first,
whether there was a significant relati %etween the policy variables adopted and
inflation and secondly, wheth mblned impact of all these variables adopted,
was significant on the infl <& The results show that apart from the MPR, all

other policy VarlabIQ s1gn1ﬁcant at the 5% level of significance and this
addressed the ﬁ% issue highlighted. For the second key issue, the estimation
model disp

drop/Hence, the combined effect of all the variables adopted by the CBN did reduce

hat all the explanatory variables adopted by the CBN (as used in this

accounted for 61% of the variation in the inflation rate as regards its rise or

the inflation rate, as the monetary policy shocks did get traction on the economy in

arriving at the policy trajectory of an inflation band of 6-9%°3°.

Tackling the question, “why has the Nigerian inflation persistently remained above

the policy target?”, researchers have carried out studies to attempt to provide answers
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to this question. The study of the impact of open market operations and money supply
on inflation in Nigeria, sheds light on this question by providing robust evidence on
the determinants of inflation in Nigeria from both the open market operations and
total money supply into the economy. Thus, this study finds out the impact of open
market operations and money supply on price instability in Nigeria using time series
data covering a period of 36 years; 1981-2016. The vector error correction model
approach was used and the findings showed that treasury bills value, mo &\pp icy
rate and money supply have positive impact on inflation rate in Ni “QS\,e

study

concluded that open market operations while controlling th: pl{ of money had

significantly impacted on price stability in the long-run,i igerian economy. It

was suggested that there is need for an increase use% en market operations as a

tool for achieving stability of price in the cou@

The dynamics of monetary policy a %ion in Nigeria have also been examined
whether these monetary policy es actually had the desired significant effect on
the inflation rate. To achi&@he study used monthly data from 2009-2017 to
estimate the model .‘ The Augmented Dickey-Fuller (ADF) unit root test,
Johansen Co&% test and Error Correction model (ECM) were adopted as the

method § i

poli

s. The findings showed that money supply, exchange rate, monetary
treasury bills rate, reserve requirement and liquidity ratio have significant
&ffective impact on the inflation rate. It was concluded that the results show a
causal relationship between the inflation rate and the selected monetary policy
instruments as the determinants of the inflation rate in Nigeria, namely, broad money
supply, exchange rate, monetary policy rate, Treasury bill rates, reserve requirement,
and liquidity ratio. The relationship is not only significant, but they contributed to

impacting on the inflation rate for the period under study. Based on the foregoing, it
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was recommended that the CBN stay focused on its current foreign exchange rate
policy as well as making an unrestricted use of the monetary policy tools in its

attempt to arrive and remain at the 6-9% inflation threshold for Nigeria*!.

Other researchers studying monetary policy and inflation targeting in Nigeria have
examined the trend of monetary policy instruments and inflation in Nigeria. Time
series data between 1986 and 2015 were used with Vector Error Correction MK%S
the method of analysis.It was discovered that monetary policy is signiﬁc%’ rbing
inflation threshold in Nigeria, however the effect of monetary pc@ riables are
weak in controlling inflation. The study concluded that mon ficy is significant
in curbing inflation threshold in Nigeria, however %ﬁ{ tiveness of monetary

policy variables are weak in controlling inflation 42

Each of the monetary policy 1nstrumen &o been studied to understand their
independent effects on inflation cont® various scholar with varying results. One
of such study examined intgre , minimum rediscount rate, liquidity ratio, and
cash reserve ratio w1thNu f determining their roles on inflation management or

control in Nigeri fen 1982 and 2011 using multiple regression technique. The

resultant evi m this study indicated that inflationary trend and or growth was
not s1g@ related to the combined monetary policy instruments such as interest

%imum rediscount rate, liquidity ratio and cash reserve ratio and that, changes
in the monetary policy instruments adopted in the study were also not measures in
determining changes in the rate of inflation. It was also found that that interest rate,

minimum rediscount rate, liquidity ration and cash reserve ratio had no significant

influence on inflation®’.
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Similar studies have examined the the role of interest rate, minimum rediscount rate,
liquidity ratio, and cash reserve ratio in inflation management or control in Nigeria.
the study covered a period of 1982 to 2011. The resultant evidence from the study
indicated that inflationary trend and or growth was not significantly related to the
combined monetary policy instruments such as interest rate, minimum rediscount rate,

liquidity ratio and cash reserve ratio**

The study on the Impact of Monetary Policy Rate on Inflation in N1gerlé&aled of

by some researchers focused on the impact of MPR on inflation m®a and at its
policy implication. The study was carried out using monthl %ﬁo\n January 2007
to August 2014. The technique of analysis used was %L ry least square (OLS)
method. The result of the study showed that ex 1nﬂat10n money supply and
exchange rate had influence on inﬂation the period under consideration.
Nevertheless, interestingly the polic@st rate (monetary policy rate} used for

any statistical relationship with inflation as an

independent variable. Th s that replacing minimum rediscount rate with

macroeconomic stability does

monetary policy ral@s hot proved to be more effective than the minimum
rediscount rat he me is for annual Treasury bill rate. At any rate, combining
moneta ’g rate with other macroeconomic monetary policy tools proved
effi %determining the behavior of inflation during the period. Based on the
s& it was recommended that government should manage information on key
macroeconomic variables or factors very well. It has been found from the study that
the major driver of inflation is expected inflation. Good news about these variables is

important®.
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The problem of inflation in Nigeria had also led other researchers to examine the key
determinants of inflation and examine the relationship between inflation and money
supply as well as examine the trend and magnitude of inflation in Nigeria. Secondary
data that ranged between 1970-2008 were sourced from the CBN Statistical Bulletin
and was analyzed using the study used Vector Auto Regressive (VAR) model. The
results revealed that money supply and exchange rate were stationary at the level
while oil revenue and interest rate were stationary at the first difference. %é@:n
the causality test indicate that there exists a unidirectional causalit &an money

supply and inflation rate as well as interest rate and inﬂatior&T\h causality test
runs from money supply to inflation, from the intere@o inflation and from
interest rate to money supply. It was concluded tl@&

level of inflation as an operational guide @suring the effectiveness of its

monetary policy*. @

vernment should use the

A reexamination of the effect o A%y supply on inflation in Nigeria was carried out
by some researchers which\xa/ e out of the curiosity to reexamine the immediate
cause of the alarmin@o‘f inflation in Nigeria which has adversely affecting the
general welfare &I rian populace. The data collected covered the period of 1970
to 2016 &Autoregressive Dynamic Lag Error Correction Model (ADLECM)
me was employed. The results showed that money supply does not considerably
i@nce inflation both in the long and short run possibly because the country is in
recession. The error correction model has the correct sign of negative and it is
significant meaning that about 21% of the errors are corrected yearly. The Granger
causality outcome demonstrates that, there is no causality between money supply and

inflation in Nigeria within the study period and vice-versa. The study recommended

that the government should diversify the economy, minimise importation by
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encouraging local production of products and services. The Central Bank of Nigeria
should guarantee an exchange rate policy that is essentially determined by the state of

the economy and not by speculators being a net importation economy*’.

Assessing the effectiveness of open market operations as an instrument of monetary
policy management in Nigeria, a researcher have focused on the evaluation and the
analysis of the effectiveness of the open market operation as a moneta

management in Nigeria from 1993-2014. The investigation was carried% ing the
Ordinary Least Squares (OLS) method of estimation. The result sh@t OMO has
a positive and significant relationship with broad money su p@ﬂ)\which is used as
a proxy for monetary policy. OMO is statistically si é{)t 1 percent level. This
implies that Open Market Operations has been_a %tlve instrument of monetary

policy management in Nigeria. It was r@ ed, among others, that the CBN

should review periodically the per %e of monetary policy with a view to
enhancing the effectiveness o{ %ﬁtary policy instruments in order to achieve

macroeconomic stability*s. \<§/

.
Notwithstanding tnsive use of the open market operation in conjunction with
other tools 6&h reserve requirement, discount window operation, and moral
suasio strument of price stability in Nigeria since it was introduced in 1993.

, inflation in Nigeria has not reduced to the desired single digit level on a
consistent basis. Researchers have thus examined whether Open Market Operations as
a Monetary Policy tool have Impact on Price Stability in Nigeria. Using OLS
regression on time series data from 1993 to 2007, the result of the study shows that
open market operation has positive non-significant impact on consumer price stability

as proxied by inflation rate in Nigeria. The result also reveals that there was a positive
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correlation between open market operation and consumer price stability of the Central
Bank of Nigeria for the period, therefore remains a useful tool, hence it was
recommended that it should be used in conjunction with other relevant ones in the

maintenance of price stability in Nigeria®.

Other scholars seek to find the significance of interest rates in determining inflation
rate and also responses of inflation rate to shocks from 2000 to 2019 using ths\%sqr
error correction and vector auto-regression models. It was discovere% terest
rates were weak instruments to curb inflation in the short run @éﬁned to be
significant and relevant instruments in the long run. Also th &%ﬂéﬁ rate responses
to interest rates were weak in the short run but prov, in the long run. The
conclusion was not exactly similar to previ@ors’ because interest rates

gradually proved applicable to inflation tar tl\b?

of Nigeria (CBN) relies on interest ra(?urb inflation rate, it is suggested the apex

the long run. As the Central Bank

bank should ensure a smooth tr I%sion channel between inflation rate and interest
rates. Like in the United State S) and other advanced countries, the bank should
strive to keep inﬂ@aﬁd interest rates lower than the current rates and

simultaneously ilnprove on macroeconomic policy management>’.

The ne@pact of inflation in Nigeria and the missing link triggered worry and

§ giving birth to a study by some researchers with the aim of providing
answers to the question —Is money supply the cause of the high rate of inflation in
Nigerial? Or other non-monetary factors? The study investigates the missing link in
Nigeria from January 2010 to December 2018 using Granger causality tests and
Vector Error Correction Model (VECM). The findings indicated that money supply

does not cause inflation. Inflation is caused by non-monetary factors of political
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instability, corruption, poor basic infrastructure among others. Money supply and
inflation co-integrate in the long-term. The causality test proposed a uni-directional
flow from inflation to the money supply. Bi-directional causality was not observed in
this study. The VECM result indicated that disequilibrium caused in the previous year
can converge back to equilibrium in the current year. The general findings of the
study disagreed with the quantity theory of money. It has been established that
monetary factors do not affect the price level through inflation in Nige@t
non-monetary factors of political instability, corruption, double taxati nd poor
infrastructure development among others does. The study Q@&n%nds that non-

monetary factors of political instability, corruption, p%&ca\s\

ould be checked and put

ihfrastructure among
others were responsible for the missing link. These

\\

in perspective to achieve low inflation at a sin% in Nigeria®'.

Extensive studies on inflation using \%h'ps Curve approach and its variants have
been carried out in Nigeria. \%, the Philips inflation modelling methodology
has been criticized as inaﬂ% in accounting for the dynamic structure of the
inflationary process. @Nlﬁrly, this approach fails to incorporate as many predictor
variables as p s% d most times yields a single model from which judgement is
based. P an attempt to obtain a more robust view of the dynamics of inflation
in 1a)some authors have used the univariate time series and the error correction
&ointegration approaches, employing money growth, income and exchange rate
movements as the focal variables. The study on the predictive model for inflation in
Nigeria attempt to fit alternative dynamic regression models, select the best fit model
based on some model selection criteria and predict future inflation rates from the
selected model. The study estimates a dynamic model using quarterly data spanning

1995 to 2016. Four dynamic models: level lagged variables, differenced lagged
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variables, log-transformed lagged variables and differenced log-transformed lagged
variables were considered. The result of the study provided evidence that expected
inflation constitute the most significant predictors of inflation in Nigeria. The
prominence of expected inflation in impacting on current inflation rate,
perhaps,indicates the anticipatory factor in the Nigerian inflationary process. The

study concluded that previous values of interest rate and money supply are significant

in predicting future inflation rates in Nigeria®2. %\
Furthermore, scholars have also examine other determining fact inflation in

Nigeria using quarterly data from January 1999- De %\2018 while the
Autoregressive distributed lag (ARDL) method o s was used. It was
discovered that poor infrastructural development, %ge rate, political instability,
corruption, and double taxation significantl shﬁéate inflation rather than just money

supply. The results also showed a Q{%}\relationship between other determining

factors and inflation. The ARD L= shows a significant long-short run relationship.

The study recommended tl‘hé\sy

controlled and securi %sphditure should be review along with-related mechanisms

monetary factors of instigating inflation should be

to achieve I&Vx@ion at single digits at most and economic growth and
develo;@

being a global phenomenon impacting every economy negatively, especially
the developing countries, has been studied extensively by other countries. In Ghana
for example, the effects of monetary policy on inflation have been examined with the
objective of assessing the impact of monetary policy on inflation. Annual data from
1985-2009 were used to estimate the model. Surprisingly, there was a weak

correlation between money supply and inflation and could be attributed to the fact that
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some important variables were omitted and catered for by the stochastic error term.
There was also a weak correlation between inflation and interest rate. The conclusion
is that monetary policy alone is incapable of controlling inflation. It should therefore

be supplemented by fiscal measures, non-monetary and non-fiscal measures>.

A related study in Kenya seek to determine the various impacts of the monetary
policy tools and how each of them impacts to the inflation rate and thus rate h@qn
their effective trends between 2009 to 2013. It was noted in the result %h e is a
relationship between monetary policies and inflation. Evidence @he statistics

showed that the coefficients of central bank rate are positive %ﬂuzﬁ of reserve ratio

is negative. This implies that there is a negative rel between inflation rate
and reserve ratio requirement while that of bank rate is positive. The
relationship can be used to formulate a ta e licy towards attaining acceptable

level of inflation set at 5% in Kenya55®

2.3.2 Monet& y Effects on Economic Growth

ave observed that despite the various monetary policy and fiscal policy
%%adopted in Nigeria since independence, the Nigerian economy in comparison
with countries in Europe and America still face the challenges of weak economic
activities as reflected in weakening financial indicators, inflation still remain a threat
to Nigeria’ economic prosperity, same with unemployment, inequality, poverty and

socioeconomic stability. The study on money supply, liquidity ratio and economic

growth in Nigeria focused on establishing the extent to which money supply and

55



liquidity ratio have actually impacted the economic growth of Nigeria. The study used
annual data from 1986 to 2018 sourced from Central Bank of Nigeria and Ordinary
Least Square estimation technique was adopted after confirmation from pre-
estimation test. The result of the estimation showed that Narrow money (M1) has
positive but statistically insignificant effect on the Real Gross Domestic Product in
Nigeria, Broad money supply (M2) has positive but statistically insignificant effgct on
the Real Gross Domestic Product in Nigeria, while Liquidity Ratio (LR) %%e

but statistically insignificant effect on the Real Gross Domestic ProduetinNigeria®s.

The major objective of other researchers studying the effec@l\o}&etary policy on
inflation was to review the framework for mone y decisions and the
effectiveness of monetary policy implementati % the Nigerian economy by
analyzing the impact of the policy on infla '&échange rate and growth in Nigeria
between 2009 and 2015. The review@ d that monetary policy decision making
process is complex and difficul %uires inputs from a number of units of the CBN.
This includes data and infoh@;n the global and domestic environment as well as
the result of stress teQﬁ\Dbmestic Money Banks (DMBs) which include CAR, LR,
NPLs, ROE, a&l A and so on. For effective financial system stability the
applicati @n&onetary tools/instruments requires trade off among the variables and
it d %1 the environmental challenges facing the economy for example, trade-
c&etween the stability of the exchange rate and maintenance of adequate foreign

exchange rate®’.

Other scholars have also evaluated the effect of monetary policy on output and prices
is symmetric or not in the short run and in the long run periods in Nigeria, by

investigating whether the effect of positive and negative monetary policy shocks on
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output and prices is asymmetric or not using data from 1986 and 2016. The Nonlinear
Autoregressive Distributive lag (NARDL)method of estimation was used, while Wald
coefficient test is used to confirm the asymmetry effect. The results showed that in the
short run, negative shocks have more significant effects on output than positive
shocks but the effects of positive and negative monetary policy shocks do not have

significant effects on price level; while in the long run, positive shocks haveﬁ)\re

significant effects than the negative shocks on both output and and pr@

as
concluded that positive and negative monetary policy shocks I@rent but
mernde
\

significant effects on output and prices in Nigeria. The study r d that given

the significant effects of positive and negative monetary, g\%\; ocks on output and
prices, there is need for the monetary authority in ag%&o put in place the necessary
policies with strict guidelines and monitoring ‘% er to reduce the effects of any

shocks that can impair the desired growt@gtput and prices in the economy?.

&

Similarly, the Nigerian econom @g witnessed times of expansion and contraction,
but evidently, the reported &ro %s not been a sustainable one as there is evidence
of growing poverty %\the populace. As a result some scholars have also studied
the effect of monetary=policy on economic growth in Nigeria by examining the effects
of mone y rate, money supply, exchange rate, interest rate and investment on
GDQ%ﬂa. The time series data is the market-controlled period covering 1986 to
2% The study showed that long run relationship exists among the variables. In
addition, the core finding of the study showed that monetary policy rate, interest rate,
and investment have insignificant positive effect on economic growth in Nigeria.

Money supply however has significant positive effect on growth in Nigeria. Exchange

rate has significant negative effect on GDP in Nigeria®.
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Another researcher examining the effect of monetary policy on economic growth
examined the extent to which the Central Bank of Nigeria Monetary Policies could
effectively be used to promote economic growth. The study applied multiple
regression model on data gathered between 1990-2011. The empirical findings from
the study indicated that showed that Nigeria’s economic growth is responsive to some
of the macroeconomic variables such as average price and labour force. Furthegmore,
the result suggested that money supply which is the variable of interest ma%\%;n
affected by change in economic activity, which influenced the desire currency
for unproductive purposes. Despite this, the result showed tha&lgp y of money in

particular has influence on the macroeconomic variable

effective to control output in Nigeria economy witk'\u&&g& iod under study®’.

has proved it to be

More on this, another study have examine ‘®[ of interest rate fluctuations on

economic growth of Nigeria and also Q\’/%Qpare the growth of the Nigerian economy

before and after interest rate d r@tion and how it could influence the growth of

Nigeria, and finally to makes\/

in Nigeria to formul@u,\hd policy thrust that would put the nation in the right

recommendations that could assist policy makers

direction. The s@ployed multiple regression statistical technique in analysing

data fro &to 2010. The result of the findings revealed that there existed an
inv@e tionship between interest rate and economic growth in Nigeria, meaning
t&wrease in interest rate will decrease GDP of the country, thus retarding growth
of the real sector. The result specifically leads to the conclusion that a direct
relationship existed between interest rate and the growth of the economy (GDP),
meaning that increase in interest rate will certainly increase savers are encouraged to

save thereby inducing growth in the economy. Also, the economic growth of Nigeria
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after interest rate deregulation is greater than the economic growth after interest rate

deregulations®’.

The study on monetary policy innovation and growth of output in Nigeria was
examined with the aim of investigating the extent to which monetary policy affects
the growth rate of output in Nigeria between 1985 to 2012, using the Vector
Autoregressive (VAR) method of analysis. The result showed that mone %br
exerts significant influence on growth of output in Nigeria while exc rate and
interest rate were insignificant. The study recommended that e%\wge rate and

interest rate should be regulated. It also suggested the need fQ@Gtéry authorities to

implement policy that effectively enhanced money SM&(I%)

Further examination by some researchers was t to determine the relationship
between inflation, interest and exchange @n economic growth in Nigeria between
1990 and 2017 using the granger cau%tests. The study observed that interest rate
in Nigeria is growth-repressiye. fore, there is absolute need for the interest rates
to be market-driven i%ébﬂo attract foreign investment and flows capable of
.

stimulating econov@owth in the long run. In addition, the seemingly high interest
rate should bﬁ{gﬁved downward so that domestic and foreign investment can be
stimul ation-targeting policies should be pursued with a view to maintaining a

git inflation rate. The results of the analysis revealed that there is a long run
relationship between interest rates, exchange rates, inflation rates and economic
growth in Nigeria. By implication, the results of findings have demonstrated the
effectiveness of monetary policy at stimulating desirable economic growth in Nigeria.

In terms of causal link among the variables, the result of granger causality indicates
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there is a uni-directional causal relationship between inflation rates, exchange rates

and economic growth in Nigeria®.

Further insights from the Gambia was provided from the study on the effects of
interest rate on economic growth with the aim of providing answers to the questions;
what are the consequences of rising interest rate on the performance of a country’s
economy and are there any policy implications of these effects? This was d%kw
using the Vector Error Correction Model (VECM) to examine the long- d the
short-run causal relationships between gross domestic product onﬁ%\he hand and
real interest rate and real effective exchange rate on the oth@eén 1993 to 2017.
The results showed that there is a long run relationshi{é@n real interest rate and
real exchange on the one hand and gross domestic \%ﬁt or economic growth on the
other, since the coefficient on the error &%%term or speed of adjustment is

negative and the P-valve is signiﬁca@study also showed that in the short run,

there is no relationship betwee @real interest rate and gross domestic product or
:'s

economic growth and thaf\é/%

domestic product. It @oﬁcluded that interest rates have a negative impact on the

no link between real exchange rate and gross

performance of Ga n economy in the long run but in the short run there is no link

between i t ates and economic growth in the context of Gambia%*.

ve also been examined among the emerging developing countries by some
researchers with the aim of studying the output effect of a tightening monetary policy
in 32 emerging and developing countries between 2001 and 2014. Meta-regression
analysis (MRA) method of analysis was employed. The outcomes indicated that
tightening of monetary policy has a negative real effect on output. Commodity price

variable(s) tend to report stronger negative effects. Output effects are likely to be
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more negative in an economy with a developed financial system and less effective in

an economy with high inflation volatility®’.

While the inflation-targeting regime studies in developing countries focus on either
the adoption or non-adoption of such a regime and its feasibility, this study evaluate
the success of the regime in Turkey as an emerging economy by examining the effect
of inflation uncertainty on inflation, economic growth and selected monetag@sal
policy variables between the period of 1987 and 2015. The multivaria ncralized
autoregressive conditional heteroscedasticity (MGARCH) model w@ployed. The
result of the study showed that as unexpected inflation incra@ ith rising inflation
uncertainty, the more inflation uncertainty increases 4 ion for the pre-2003 and
post-2003. It is noteworthy that increases in the % after 2003 are less than the

previous period. In the period before 2@ more inflation uncertainty is an

increasing effect on economic growth@

As a result of the global finageia s, many developing countries have reported low
economic growth rates {d}gh inflation rates, which has raised many concerns has
.

led some researc@ estimate the relationship between economic growth and
inflation ratdﬁ\tge/context of Southern African Customs Union (SACU) countries
region 2010 and 2018 with the aim of determining if increasing inflation will

growth. The study used the Pooled Mean Group (PMG) estimators to
examine the relationship between inflation, interest rate and economic growth in the
SACU region. The results of the study show that inflation has a positive impact on
economic growth while lending rate has a negative impact on growth in the long run.
These results imply that policymakers should allow a high sustainable inflation rate in

order to promote economic growth while interest rate can be used as a monetary
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policy instrument to achieve the desired inflation rate that will affect economic

growth positively®’.
2.3.3 Inflationary Effects on Economic Growth

Several studies on the effect of inflation on economic growth have been carried out
and researchers have had divers results. This has been attributed to different
macroeconomic conditions of the individual countries, different dataset a @( of
investigation, and different analysis techniques and mod% ifications.

Unfortunately, despite the numerous studies aimed at prov% lution to the

g

\
problem of inflation, it has persisted. Among the recent sﬁ%{ clude the study on
inflation and economic growth in Nigeria: An AR% ach. The objective of the
study was to evaluate the impact of inflation igeria's economic growth for the
past four decades, beginning from 198 019 using Autoregressive Distribution
Lag (ARDL) model and the Error C@ion Model (ECM). Results indicated that
inflation has negatively affgct nomic growth over the years as it reduces
competitiveness as wel&s\vwering the purchasing power of money. The study
concluded that l@ﬂation and exchange rate negatively impact the Nigerian

&

economy's »interest rate maintains a positive relationship. Government
consu oved to be an insignificant factor in the growth of the economy. The
ggested that measures be put in place by the CBN through the Monetary

Policy Committee to ensure that the rate of inflation is reduced to the barest

minimum®®,

The relationship between inflation targeting and economic growth in Nigeria have
also been studied with the aim of imbibing the useful lessons and avoiding the pitfalls

from cross-country experiences. The study used annual data from 1970 to 2013 and
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employed descriptive statistics approach involving tables and charts. The most salient
observation from the study is the absence of Nigeria from the list of countries that
have adopted inflation targeting as a prime monetary policy framework considering
the harmful and suicidal effect of inflation on economic growth and investment. It
was recommended that full implementation of inflation target should be a necessary
part of monetary policy framework of the Central Bank of Nigeria (CBN) and that the
Central Bank of Nigeria should aim at stabilizing fluctuations in mon@n

Nigeria in order to reduce inflation and boost confidence and attra%&@)rs in the
69
economy®’.
Q \

\

An examination of the impact of inflation on househ: C-s)mption expenditure in
Nigeria has been conducted with the aim of iding answer the question as to
whether inflation has any significant effect r&old consumption expenditure in
Nigeria for the period of 1981 to %sing ordinary least square econometric
method. The empirical ﬁndin@he study provide evidence that there exist a
positive significant long\/ relationship between inflation and household

consumption expendi Nigeria’®.

With regard Q&Jopment, studies have also been carried out to examine the effect
of inflati he growth and development of the Nigerian economy between 1970-

e results revealed that inflation possessed a positive impact on economic
growth through encouraging productivity and output level and on evolution of total
factor productivity. A major policy implication of this result is that concerted effort
should be made by policy makers to increase the level of output in Nigeria by

improving productivity/supply in order to reduce the prices of goods and services
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(inflation) so as to boost the growth of the economy. Inflation can only be reduced to

the barest minimum by increasing output level (GDP)’!.

Similarly, in Vietnam, the nonlinear ARDL has been used to study the asymmetric
effect of inflation and money supply on economic growth between 1990 and 2017.
The empirical results provided evidence that the effects of inflation on economic
growth are negative and asymmetric in the long run. The impact of money sug&qu
growth is positive in both the short-run and long-run. Accordingly, the ctvof the
increase in the inflation rate is bigger than the decreasing in t@g-mn. This
different impact is significant and high inflation will destru otentic activities. As
a result, the study provides empirical evidence for t %’l ities to plan monetary
policies and control the rate of inflation to achiev able economic development
in the long-run. It was concluded that the i &o inflation on economic growth is
asymmetry in the long run. There &atlve impact of inflation on economic
growth in the case of Vietnam % ney supply has a positive impact on growth in

both the short-run and long

2.3.4 Monetary E%&;ffects on Inflation and Economic Growth

Examinin@wnetary policy effectiveness, output growth and Inflation in Nigeria,
sch ve investigated whether the reported growth attributable to appropriate
n%ary policy and if the periods of stable prices attributable to monetary policy
effectiveness? The study in an attempt to provide answers to this questions, used time
series data covering the period of 1970 to 2011 and using VAR model as the method
of estimation. The result from the impulse response and variance decomposition
showed that monetary policy variables may not have an instantaneous impact on

output, but are key determinants of output growth in the long—run. Furthermore, in the
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short—run the level of production is more important in controlling inflation, but it is
monetary policy variables that matter in the long—run. Therefore, there is the need to
differentiate between short and long run monetary policy targets. The conclusions
drawn from this study is that in the short run, money supply and expected output are
the key factors influencing the level of output but in the longrun, it is interest rate and
consumer prices that matters while inflation in the short—run is the level of production
(output level) that matters but in the long—run monetary policy is more @t
was recommended that to effectively control the level of inflati icy makers
should concentrate on short-run output expansion policies an. t%

0
n{ sures in place

to sustain the expanded growth in the longrun’?. %
&

The study on the game of monetary policy, inflat % economic growth examined

the effectiveness and impact of monetary poli %15 on inflation and growth of the

Ghanaian economy for the period of (’/SOI using Autoregressive Distributed Lag

(ARDL). It was revealed from @y that in the long run interest rate significantly

influences economic growt?\b/ in a negative direction, implies that a higher interest

rate has the tender@esﬁained economic growth and inflationary pressures. In
e

relation to exchange'rate, the long run result indicates an insignificant negative effect
on econ rowth. The general results suggested that macroeconomic variable

whi@ ences economic growth is interest rate and exchange rate. This is evidence

t&acroeconomic instabilities have significant effect on economic growth’*,

Scholars in India have studied the impact of monetary policy on output and inflation
in India using a frequency domain analysis. This was as a result of the several
attempts by the RBI in the past to control inflation through tight monetary policy that

have always ended up slowing the growth process, thereby provoking prolonged
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discussion about the efficacy of monetary policy in India. The objectives if the study
were to estimate the causal relationship between monetary policy and its final
objectives -growth, and controlling inflation in India and to study the causal
relationship between output gap and inflation. The study uses monthly data from
January 2002 to December 2015. The study used the Granger Causality in the
frequency domain approach to first test the impact of monetary policy on output and
inflation, and to then analyse the relationship between output gap and

India, regarding the prevailing output gap and inflation dynam' tructural
Vector Auto- Regression (SVAR) model was used to ate the structural
relationship between monetary policy shock, inflation, \u ut growth in India.
The study finds a bi-directional causality betwee% rate and inflation. In the
same way, the evidence shows bi-directional 1 etween policy rate and output.
This implies that the Indian moneta %\rltles were equally concerned about

from the estimated SVAR si

inflation and growth when decidi y. The impulse response function analysis
&at the negative impact of policy rate on output

growth is of greater m han its impact on inflation. Hence, the tight monetary
‘

policy pursued i “Q sent past to control inflation increasingly impacted output at

the same ti thereby hurting the growth process. It was recommended that the

moneta orities striving to control inflation in the short-to-medium-run should

urrent output gap as one of the determinants of expected future inflation and

should shape policy accordingly in order to anchor inflation expectations’.

Some other researchers have sought to complement existing literature by further
examining effectiveness of monetary policy in Kenya using a Factor Augmented
Vector Autoregressive Model (FAVAR) 1997 to 2015. The study on the effectiveness

of monetary policy on inflation control and economic growth in Kenya: An
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application of factor augmented vector autoregressive model examines the role of
money supply, exchange rate and the repo rate in the inflation and real sector
dynamics. The study found that repo rate has a negative effect on inflation. The
response of inflation is instantaneous and the decrease in inflation only recover at
seventh quarter. The study also found that money supply, price stability and GDP
have a long run relationship. However, the study found that exchange rate fluctuations
had insignificant effect on price stability and that the effect of ex@ ate
fluctuations on GDP was unstable, oscillating form negative to positi he study
concludes that repo rate is effective in controlling inflatien\ but “ineffective in
stimulating economic growth. Therefore, the finding impli at Central Bank of
Kenya (CBK) should use repo rate to control inflatt e study also shows that
there exists a long run relationship betw %, money supply and inflation
implying that the Central Bank of Ken mld take into consideration the long run
impact on GDP when designing o&w control inflation. The study findings also
imply that exchange rate is nQt ective monetary policy tools to control inflation

and stimulate GDP grewth. Hénce, the CBK should not target exchange rate in the

management of ttsmy”.
2.4 Gal@b

pe several literature existing that have examined the effects of monetary policy

iterature

in controlling inflation rate in Nigeria and the effect of monetary policy on economic
growth. As a result of the relationship between inflation and economic growth such
that, an attempt to control inflation also have an impact on growth is an issue that
require extensive studies. Whereas in Nigeria, only very few studies have examined

this. The major focus of these studies have been on the individual effects of the
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different monetary policy tools using various methodology to determine the effects of
these tools on inflation and economic growth. However, a comparative analysis of
these monetary policy instruments might give a clearer insight to determine which
tool is more effective in combating inflation as well as stimulating growth. Also, an
understanding of the monetary policy threshold for inflation and growth calls for
study in order to determine the rate at which each tools should be allowed to,grow
before it leads to inflation or impact growth negatively. Also, an examin{(/ all
the monetary policy tools that affect all sectors in the economy sh@&onducted
do

with the aim of identifying the policies that needed to be eliminate \ modified and

also taking into consideration the relevance of creatin@ licies designed for
growth of the economy as a whole. &(,

N
A

The models used in this study are bas® a conceptual framework which shows the

2.5 Conceptual Framework

relationship between that de d independent variables. The Keynesian theory

of monetary policy ar&th&@.tantity theory of money are used to establish the

framework for tzi@r. First, the quantity theory of money developed by Irving
fisher in thé({te

ar years provides basic theoretical explanation for the link

betwee and the general price level’. The quantity equation is given as;
@rz PxY (2.6)
Where,

M is the stock of money in circulation, V is the velocity of circulation, P is the general

price level, and Y is the total income.
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Equation (2.6) is the quantity equation, linking the price level and the level of output
to the money stock. The quantity equation transformed to classical quantity theory of
money when it was argued that both V, the income velocity of money, and Y, the
level of output, were fixed. Real output was taken to be fixed because the economy
was at full employment, and changes in velocity were assumed to be negligible”’. If
both V and Y are fixed, it follows that the price level is proportional to the money

stock. Making Price (P) the subject of the formula; ®

\ .
However, the notion that output and velocity of money @am was countered by
Keynesian theory of monetary policy. The Keynesi <ﬁ¢0ry holds that there is an
indirect relationship between the money supp% eal GDP. They maintained that
expansionary monetary policy incre *ﬁ& supply of loanable funds available
through the banking system, cau% st rates to fall and with with lower interest
rates, aggregate expenditures@%stment and interest-sensitive consumption goods

usually increase, causipgireal GDP to rise. The theory believed that monetary policy

can affect real G, 1@1
Y= ﬂ@QJ (2.8)
andQ

N

MP = f(int, ms) (2.9)

ctly’®. This relationship can be expressed as;

Where, Y is the real GDP and MP is the monetary policy which is a function of

interest rate (int) and money supply (ms).

This was supported by some monetarists who advocated that money influences output

in the short-run, but only prices in the long-run and that in order to reduce or curtail
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inflationary growth, money growth should be less than or equal to the growth in

output”®.

Although, the quantity theory of money is a framework to understand price changes in
relation to the supply of money in an economy. It argues that an increase in money
supply creates inflation. It is also important to note that the assumption guiding the
quantity theory is that output is constant. This is however based on the noﬁ\wvt
factors affecting output are exogenous to the quantity theory itself’’. Thetefdreyif this
factors are integrated into the model as proposed by the Keyr@theory, the

assumption of constant output will be void. Hence, a relatio@bet\veen changes in

prices (inflation), output growth, money supply and i @ thus come to light. A
combination of equation 2.7 and 2.8 can be used @ this relationship implicitly:
Z = fIMS, INT, INF, YG) ,\\%

Where Z is a vector of output gro nd inflation, MS, INT, INF, and YG represents,

(2.10)

money supply, interest rate%t n and output growth.

L )

This functional relatienship was also supported by past studies that have established

that interest &gﬂdnnoney as a block do not cause output and prices, but output and

price c@rest rate and money®'. Others have also found a long run relationship

bg \% money, price level, output, and interest rates’>83. The interrelationship

\)

among the variables in equation 2.9 can further be explained with the figure 2.4 below.
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Figure 2.4: Framework of the Study Q

Source: Researcher (2022) (\

Figure 2.4 depict the conceptu@work for this study where inflation and output
1

growth are dependent variab% e, monetary policy captured by money supply and

interest rate are the e ent variables.
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Chapter Three
Methodology
In this section, the study presents the methodology that will be used to achieve the
objectives of this study. The research design, model specification of the study are
presented, the apriori expectation was stated, also the definition and sources of data,
the measurement of variables as well as the estimation techniques.
3.1. Model Specification (é&\y\
The model for this study is based on the conceptual framework in the above in
order to study the relationship between inflation and moneta li{ > The equation

2.5 which gives the functional relationship between inﬂ@t rest rate, growth of

money supply and output growth can be statisticall@(,

Z= oo + aiGMS; + 02INT: + a3 Y Gt + a4INF¢ +® (3.1)
Where; Q
Z:= vector of inflation (YG) and %&gg;owth (YG)

INF; = Inflation <</

GMS: = Growth in mo%%fy

YG: = Growth i

oo = Interc

0 - 04 icient of independent variables

@ term

t=time

3.1.1 Model of investigating the effect of monetary policy on inflation rate in
Nigeria.

In order to investigate the effect of monetary policy on inflation rate in Nigeria, the

baseline model in equation 3.1 is modified to include other key macroeconomic
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variables identified by some economist that affects the inflation such as monetary
policy rate, liquidity ratio, exchange rate and treasury bill rate'?. The model can

therefore be restated as:
INFi = 0o + aiGMS; + 02INT; + asMPR; + o04LR; + 05Y Gt + as TBR; + avEXR¢ + 1 (3.2)

Where;

INF; = Inflation %\V\

GMS; = Growth in money supply

MPR= Monetary Policy Rate ®

INT; = Interest rate (\
Y Gt = Growth in output *((,E '

LR = Liquidity ratio §

TBR: = Treasury Bill Rate *

EXR; = Exchange Rate QS\

oo = Intercept @
o - o7 = Coefficient of K&e}%ﬁﬁ variables

p = Error term ®

t = time

3.1.2 the examination of the effect of monetary policy on economic

%n igeria.
&amine the effect of monetary policy on economic growth, the model in equation
3.1 was modified to include other key macroeconomic variables identified by scholars
that influence economic growth such as monetary policy rate, liquidity ratio,

exchange rate and treasury bill rate'*. The model can therefore be restated as:
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YGt = 0o + (X]GMSt + (lzINTt + (13MPRt + (14LRt + (XsINFt + (XsTBRt + (X7EXRt + ],Lt (33)
Where;

INF: = Inflation
GMS; = Growth in money supply

MPR= Monetary Policy Rate

INT; = Interest rate \V\
Y Gt = Growth in output :®

LR = Liquidity ratio @
TBR; = Treasury Bill Rate Q \

EXR; = Exchange Rate ®
oo = Intercept ®

a1 - a7 = Coefficient of independent Variabkx

1~ Eror tem Q\

t = time Q
3.1.3 Model to ascertaif\ﬁ/&)netary policy threshold for growth-inflation
relationship. ® *

To estimate }é@petary policy threshold for growth-inflation relationship for the

third objé

§%ﬂ

MP is a vector of interest rate (INT) and monetary policy rate (MPR)

the equation 3.3 can be re-expressed implicitly as;

, INF, MP*INF, TBR, LR, GMS, EXR)

MP*INF
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The model can then be statistically expressed as;

YGi= o+ 1 + + 3 + 4 T o5 + 6 5+ +

Where;

Y Gt = Growth in output
MP; is a vector of interest rate (INT) and monetary policy rate (MPR)
INF; = Inflation
MP*INF is

GMS; = Growth in money supply

\ .
MPR= Monetary Policy Rate ( \&

INT, = Interest rate @
LR: = Liquidity ratio §

TBR¢ = Treasury Bill Rate &

N

EXR; = Exchange Rate Q
ao = Intercept ((?%
a1 - o7 = Coefficient of &p&sﬂem variables
p = Error term ®
t = time ,\&/
32.D and Measurement of Variables

udy, economic growth (YG) will be proxied by GDP growth rate, inflation
(INF) was measured by consumer price index which reflects annual percentage
change in the cost of an average consumption basket of goods and services while
broad money supply (MS) will be taken as the sum of all currency outside banks and

demand deposits excluding those of the central government.
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3.3. Sources of Data

The analysis in this study will be carried out using quarterly data from 2009 to 2020
which will be sourced from the Central Bank Annual Statistical Bulletin and Annual
Report.

3.4 Estimation Technique

This subsection entailed the presentation of the techniques that will be @g in
order to achieve the objectives of this study. First, the description %&\% ables of
obj

this study, the pre-test of variables, then, the presentation of h jeetives one, two
and three will be achieved, respectively. Before estimatﬁ%&Q specified model to
achieve this study’s first and second objectives usi stated models, the variables
will be subjected to the test of stationarity us'@Augmemed Dickey-Fuller test
which uses non-parametric statistical m to take care of the serial correlation in

the error terms without adding lagEed®ence terms.
The co-integration test by J@ will be then employed to test for the presence of a

long-run relationshi \AQen the dependent variable and the independent variables.
In this test type{ the.nimbers of co-integrating relations will be ascertained via the
trace stati@ud maximum Eigen statistics. Once the long-term relationship has
bee@ta 1shed, an error correction model (ECM) that captures both the long-run and
s@mn dynamics will be estimated by the analysis. The ECM’s option is to allow it
accounts for both the short-run and long-run explanatory power of the regressors, as

well as deciding the dynamics of achieving long-run equilibrium, a problem.

Further, in order to achieve the third objective, which is to obtain the threshold of

monetary policy for growth-inflation relationship, the equation (3.4) will be estimated
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using the appropriate econometric techniques and then partial differentiation of the

equation will be taken with respect to inflation and equate it to zero.

5YG
3INF 2

- 2% 3 (3.6)

Make MP subject of the formula, the equation becomes;

MP=—2 %
3
3.5 Apriori Expectation g(/

The theoretical expectation hypothesize that interest rate has a ne \elatlonship
with inflation and positive relationship with economic Q\ oney supply is
expected to have a positive relationship with inflationa itive relationship with
economic growth as well. This is because increage™ ney supply raises the level of
economic activities and thereby enhances&%rall output growth. The study also
expects monetary policy rate to have@re relationship as reduction in MPR may
be inflationary while it is expe t there is a positive relationship between MPR
and economic growth. Th Xu ury bill rate is expected in this study to have a
negative relations th inflation and economic growth. In the case of liquidity
ratio, this st y Isg=expects a negative relationship with both inflation rate and
positive % onomlc growth. Furthermore, there should be a negative relationship

bet ation and economic growth.
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Chapter Four
Results and Discussion of Findings

This presents the data collected which were subjected to empirical analysis with
regards to the objectives of the study. The results of the analysis were interpreted and
discussed in accordance with the three objectives of the study. The discussion in this
chapter starts with the preliminary analysis consisting of descriptive statistics&qd
and correlation analysis followed by the pre-estimation tests, where thé%’ root and
co-integration tests were carried out. The chapter also provided sm@gnostic tests

using some test statistics in order to ensure that the estimat@ﬂ% are reliable for

meaningful inferences. @)

4.1 Preliminary Analysis @
4.1.1 Descriptive Statistics of Data Q

Table 4.1 Descriptive Statistics ( \

YG INF MPR “/MPIF  INT LR TBR GMS  EXR
Mean 103032 11.9934 \? 1382940 165565 459398  8.7936  1.0252 223.0871
Median 10.5956  11.863 0000 133.6394 16.6883 43.1050 10.0950 0.9518  183.7583
Maximum  17.8590 18.453\/ 0000 2583130 194233 87.9266 147000 44611  381.0000
Minimum ~ -2.79608  7.8223 \26.0000  65.0518 114200 18.5133 03066 -2.6891  148.3500
Std. Dev.  4.15503 #7991 2.6605 502337  1.6294 154162 4.0482 14517  77.9985
Skewness  -0.5895 4150 -1.1216 07630  -1.3298  0.6757 -0.4843  0.1830  0.5620
Kurtosis 3.56@/ 5305 29054  2.8083  5.6567  3.1551 21425 32693  1.6850
Jarque-Bera _“3:4099 1.8022  10.0834 47311 282656  3.7008 33469 04131  5.9856
Probabilit Ql 7 04061  0.0064  0.0938 00000 0.1571 01875 08133  0.0501
Sum 045544 575.6866 552.6667 6638.111 7947133 2205.113 422.0933 492104 10708.18
2O

8114229 3682580 332.6852 1186013 1247922 11170.00 7702216 99.0591 285936.6
Observations 48 48 48 48 48 48 48 48 48

Source: Author’s Computation Using Eviews 10

The table 4.1.1 shows the descriptive statistics of the variables considered in this
study. From the result of the table, it was observed that output growth (yg) has a mean

of 10.3 percent with its maximum and minimum values at 17.86 in April 2012 percent
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and -2.79 percent in January 2020 respectively. This imply that the total output in
Nigeria between first quarter of 2009 and fourth quarter of 2020 grew at an average
rate of 10.3 percent. Within the same period, inflation rate grew at an average rate of
11.99 percent having its highest (18.45 percent) and lowest value (7.82 percent) in
January 2017 and March 2014 respectively. The deviation from the mean of inflation

is 2.80 percent while that of output growth is 4.16 percent.

The average of monetary policy rate (MPR), interest rate (INT), liquidi R),
growth of money supply (GMS), exchange rate (EXR) and treas% te (TBR)

are 11.51 percent, 16.56 percent,, 45.94 percent 1.03 percaﬂ\&&@ percent and

223.08 percent respectively with GMS having the lo Cd?r\ation from the mean

(1.45 percent). The maximum value of MPR is @n 7 while that of INT is 19.42
is

percent, LR is 87.93, TBR is 14.7 percent, 381 and GMS is 4.46 percent.

Their minimum values are 6 percent ( % 42 percent (INT), 18.51 percent (LR),

0.31 percent (TBR), 143.35 (EX d =2.69 percent (GMS) within the period under

consideration. \<§3

It can further be obﬁ%&that YG (-0.589), MPR (-1.122), INT (1.329) and TBR
(0.484) are po il%l ewed while INF (0.415), LR (0.675), GMS (0.183) and EXR
(0.562) %&a'vely skewed. Meanwhile, the Kurtosis identified 3.0 as a point for
Vari@% are normally distributed. From the table 4.2.1, it can be observed that
@ LR, GMS and INF shows the characteristics of mesokurtic as they are near the
expected value of 3 which imply that they are normally distributed. However, INF,
INT, TBR and EXR are leptokurtic which imply the presence of outliers in the

distribution.
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4.1.2 Graphical Trend Analysis
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Figure 4.1 Inflation, Monetary Policy Rate and Out%‘s\\%ﬁl Trend (2009Q1-2020Q4)

Source: Computation by the Researcher

The trend movement of inflation ( ,&netary policy rate (MPR) and output
growth (YG) in Nigeria between%q to 202094 is presented graphically in figure
4.1. above. From the figur S(e}/erse relationship of output growth and inflation
can be observed as t esin opposite direction from 2011to 2016 and then 2018 to
2020. From 202@% be seen that both INF and YG move in the same direction
as they bo@ﬁinue to increase. The MPR appear to have more effect on inflation
tha tput "growth. In the wake of the global financial crisis, the CBN largely
7

the banking system from September 2008 to September 2010 which involve reduction

the policy of monetary easing to address the problem of liquidity shortages in

in MPR and liquidity ratio and injecting more money into the circulation. This
explains the sudden drop in MPR from 2008to 2010 and the sharp rise in YG as
economic activities are stimulated with more money. The sudden rise in MPR in 2014

leading to a sharp fall in output and subsequent rise in inflation could be as a result of
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the dismissal of the CBN governor Sanusi Lamido after criticizing the current
administration of misuse of funds and fighting for the total independence of CBN.
The sharp increase in inflation rate from 2015 to 2017 could also be accounted for by
the sudden drop in oil prices and persistent dollar shortages and rising pressure on the
naira. This led to the government forcing up the crude oil sales and encouraging
export which in turn account for a sharp rise in output growth. While JMPR

\*

maintained a steady rate from 2016 to 2018, inflation and output c% 0

maintained a steady fall, although inflation falls at a higher rate. I\%&@e beyond

this period, the CBN trying to achieve a single digit inflati eggn to reduce the

MPR while the resulting effect was a rise in inflation r. 019 to 2020 which

according to the monetary policy committee is ¢ u@wjorly by increase in food

prices and core. As a result, Output growth also tence a sharp increase in 2020.

RN

o
S | =)
(ce] o
&) =)
(06}
o
O |
(o] o
& L <2
o
o o
o
< -
L ~— o
Z LS
S g
S
o
=) L S
o o
o N
8 | L3
Od o
T T T T T
2009q1 201291 2015q1 2018q1 202191
Quarter
INF YG
LR

Figure 4.2 Inflation, Liquidity Ratio and Output Growth Trend (2009Q1-2020Q4)

Source: Computation by the Researcher

Figure 4.2 shows the trend movement of inflation (INF), output growth (YG) and

liquidity ratio (LR) in Nigeria between 2009q1 and 2020q4. From the figure, it can be
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observed that LR appear to also have more influence on inflation rate as an increase in
LR led to a downward trend in INF between 2011 and 2016 and from 2018 to 2020
after which as LR falls INF begin to increase. Similar trend was also observed
between LR and YG as they both move in opposite direction. This explains the

negative impact on output growth experienced as a result of contractionary monetary

policy. X
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Figure 4.3 Inflation, Tr@\&ﬂl Rate and Output Growth Trend (2009Q1-20200Q4)

Source: Computati Researcher

The trend e of inflation (INF), treasury bill rate (TBR) and output growth
(YG) 1 between 2009q1 and 2020q4. The figure revealed that the TBR tend
ore relationship with YG as they both have similar trend throughout the

t

peridd under investigation. There is no clear trend relationship between TBR and INF.
4.2 Pre-Estimation Tests

4.2.1 Correlation Analysis

Table 4.2.1 presents the partial correlation coefficients of inflation rate (INF), output

growth (YG), monetary policy rate (MPR), treasury bill rate (TBR), liquidity ratio
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(LR) interest rate (INT), growth of money supply (GMS) and exchange rate (EXR) in
Nigeria within the periods of January 2009 and 2020. The correlation matrix shows

the level of association between the variables of interest for empirical analysis.

Table 4.2.1: Correlation Matrix
YG INF MPR MPIF INT LR TBR GMS EXR

YG 1 -0.0104 0.1783 0.1364 0.1189 0.0439 0.4033 -0.1435 -0.0672
INF 1 0.0278 0.7212 0.0739 -0.0486 -0.1716 -0.0341 0.4668
MPR 1 0.7067 -0.3015 0.6355 0.3958 -0.0894 0.6352
MPIF 1 -0.1480 0.3833 0.16011 -0.0799 %&
INT 1 -0.5415 0.2288 -0.170 X7
LR 1 -0.8055 0.0 . 5
TBR 1 - % 1427
GMS \ 0.0597
EXR 1
Source: Author’s Computation Using Eviews 10, (2022) N
\
From the table 4.2.1 which shows the result of the co s analysis, it can be

observed that inflation have a negative but very W\‘a% ionship with output growth

(-0.01). MPR shows a positive but very weak%o ip with INF (0.02) and a weak
linear relationship with YG (0.17), whi v@{gr relationship was found between INT,
INF (0.07) and YG (0.12). There %&_ﬁ)und a very weak and positive relationship
between LR and YG (0.04) @b very weak and negative relationship was found

.40), while with INF (-0.17) negatively although with a weak

between LR and INF @eanwhile, there exist strong and positive relationship
between TBR ar()

relationshi S on the other hand, exhibits a negative relationship with both INF
and YQ&/ ng a weak negative relationship with YG (-0.14) and a very weak
-4%. aship with INF (-0.03). EXR is found to have a strong and positive association

with INF (0.47) and negative but very weak relationship with YG (-0.07).
4.2.2 Unit Root Test

The technique used to estimate the root test of the variables is the Augmented Dickey
Fuller (ADF). This is employed to test for the stationary level of the variables of this

study in order to suggest the appropriate technique to estimate the parameter
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coefficients. The result of the test for the variables are presented in table 4.2.2 below.
The t-statistics results for trend and intercept model was used to find the statistically
significant level of the variables at 1%, 5% and 10% critical point at levels and first
difference. It is also important to note that the lag length for determining the level of
stationarity of the variables is automatic and optimally chosen by the Schwarz-

Bayesian Information Criterion (SIC).
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Table 4.2.2 Summary of the ADF Test

Variable Series At Levels At First Difference Order of

ADF Test Test Critical ADF Test Test Critical Integration
Statistics Values Statistics Values

Inflation (INF) -2.4387 -4.0244 -5.3997 -4.0244* I(1)

Monetary Policy Rate (MPR) -3.5496 -3.4416** - - 1(0)

Interest Rate (INT) -0.3564 -4.0239 -18.4302 -4.0239%* I(1)

Treasury Bill Rate (TBR) -3.9329 -3.4415%* - - 1(0)

Output Growth (YG) -2.6247 -4.0239 -9.6880 -4.0239% I(1)

Exchange Rate (EXR) -1.9793 -4.0235 -11.0586 -4.0239%* V{(l)
Money Supply Growth (GMS) -12.9892 -4.0235%* - - %\ 1(0)
Liquidity Ratio (LR) -2.7896 -4.1657 -6.3355 -4, 17@/ I(1)

Monetary policy and Inflation
Interaction(MPIF) -3.0418 ~4.1705 -4.0196 \ 1(1)
&

Note that; * 1%, ** 5%, level of significance

QW

Source: Author’s Computation (2022) %

The result as shown in the table 4.2.2 indicated % onetary policy rate (MPR),
treasury bill rate (TBR) and growth of money %\(GMS) are stationary at levels
1(0). However, MPR and TBR are signi at 5% level while GMS are significant
at the 1% level. On the other hand, gkﬂ\ﬁion rate (INF), interest rate (INT), output
growth (YG), exchange ra , liquidity ratio (LR) and the interaction of
monetary policy(MPRy{d\ilﬂation (MPIF) were found to be non stationary at level
at 1% and 5% l@f significance. The variables were further tested at first

difference If 1‘a\rg*llen were found to be significant at 1% level of significance.
4.2.3 Aﬁk

A%result of the stationarity result of the variables which shows different order of

ound Test for Co-integration

integration, the autoregressive distributed lag (ARDL) model approach is adopted as
the method of analysis. However, the existence of a long run relationship among the

variables need to be estimated using the ARDL bound test.

The F-statistics estimates for testing the existence of long run relationship for the first

and second model which estimate the the relationship between inflation and monetary

93



policy in Nigeria and between economic growth and monetary policy in Nigeria
respectively using the ARDL (4,3) with restricted constant is presented in table 4.2.3

below.

Table 4.2.3 ARDL Bound Test

Test Statistic Value k Remarks

F-statistics (inf] yg, tbr, mpr, Ir, int,

gme, exr) 7.5775 7 Coim&%m
ARDL(1,0,2,3,3,3,0,3) Qgg\

F-statistics (yg| tbr, mpr, Ir, int, inf,
gms, exr) 7 ointegration

ARDL(3,3,3,1,0,1,3,1) 4.5726 &\\

Critical Value Bounds (_}\
y 4

Significance 1(0) Boundwound
N

10% \3
@ 2.89

5%
2.17 3.21

@ 243 3.51

1%
<$ 2.73 3.9

AN
Source: Author’s computatio (20&%),\/

From the ARDL ( %und‘ test result in table 4.2.3, the computed F-statistics value
for the first u% i found to be 7.5575 which greater than the lower critical bound
value d the upper critical bound value of 3.9 at the 1% level of significance.

icates that there exist a cointegration relationship between inflation and
monetary policy in Nigeria. The implication of this is that there is a long run co-
movement, such that if there is a short run deviation in their relationship, the series
would return to equilibrium in the long-run. The model have equilibrium condition

that keeps the variables together in the long-run.
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Similarly, the table 4.2.3 also reports the ARDL (4,3) bound test of cointegration
result for the second model. The computed F-statistics value of the second model is
found to be 4.572561 which greater than the lower critical bound value of 2.73 and
the upper critical bound value of 3.9 at the 1% level of significance. This indicates
that there exist a cointegration relationship between economic growth and monetary
policy in Nigeria. The implication of this is that there is a long run co-movement,

such that if there is a short run deviation in their relationship, the series ‘@K m

to equilibrium in the long-run. The model have equilibrium condiﬁ%j&ﬁ(eeps the

variables together in the long-run. Based on the findings ogﬁg\
n

among the dependent and independent variables, the s@
can therefore be estimated. \QQ/

4.3 Result of the Effect of Monetary Polic ation Rate in Nigeria

n relationship

d long-run model

The first objective of this study is \ ine the effect of monetary policy on
inflation in Nigeria. To achiev ‘@bjective, the the autoregressive distributed lag
(ARDL) model was adopte&k\method of analysis having established a long run
cointegration. Both t@ tun and the short run estimates of the effect of monetary
policy on infl ti@ estimated using ARDL (4,3). The test automatically choose
the lag 1 %o all variables as the model was set at 4,3 to ensure sufficient degree
of %m based on automatic selection of Akaike Information Criterion. The
t&.&l presents the ARDL estimate results for the long run and short run effect of
output growth (YQ), treasury bill rate (TBR), monetary policy rate (MPR), liquidity

ratio (LR), interest rate (INT), growth of money supply (GMS) and exchange rate

(EXR) on inflation rate in Nigeria.
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Table 4.3.1 Result of the Estimates of the Effect of Monetary Policy on Inflation

Dependent Variable: Inflation (INF)
Selected Model: ARDL(1, 0, 2, 3, 3, 3,0, 3)

Sample: 2009Q1 2020Q4 Included observations: 45

Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
D(TBR) 0.1795 0.0285 6.2942 0.0000
D(TBR(-1)) 0.1941 0.0294 6.5957 0.0000
D(MPR) 0.1751 0.1700 1.0304 0.3140
D(MPR(-1)) 0.3979 0.1768 2.2505 0.0347
D(MPR(-2)) -0.5889 0.1522 -3.8672 0.0008
D(LR) 0.0317 0.0120 2.6282 0.0154
D(LR(-1)) 0.0624 0.0132 47231 0.0001
D(LR(-2)) 0.0617 0.0143 4.2980 \&*0.00%
D(INT) -0.6548 0.2086 -3.1388 % 0.0048
D(INT(-1)) 0.5699 0.1824 3.1 <</ 0.0049
D(INT(-2)) 1.1423 0.2045 5 2% 0.0000
D(EXR) 0.0520 0.0075 & 0.0000
D(EXR(-1)) 0.0302 0.0077 3 0.0007
D(EXR(-2)) 0.0465 0.0080 .8140 0.0000
CointEq(-1)* -0.3509 0.036 « 916435 0.0000

Long-run Estimates (__\\
YG -0.1923 0.12 J -1.5039 0.1468
TBR 0.0659 0.2 0.2987 0.7679
MPR -0.7633 b% -1.8678 0.0752
LR -0.0400 -0.6741 0.5073
INT -0.1214 5234 -0.2320 0.8186
EXR 0.0342 0.0093 3.6593 0.0014
GMS 0.9857 * 0.3219 3.0614 0.0057
C 15.7959 10.2645 1.5388 0.1381
\‘

Adj. R-squared -stat 36.7368
D-Watson 0.000000

9
Q 818Prob.(F-Statistics)
L4 v

Source: Author’s Computatiorﬁ({/ A

The result, as depic Qt ‘table 4.3.1 revealed that in the short run, all the variables

have signific on inflation control except for the current MPR. The result

t \mp
shows t @ urrent and the first lag of TBR have a positive and significantly
infl §

2& one and two are statistically significant at 5 percent and 1 percent respectively,
however, the lag one shows a positive effect while the second lag shows a negative
influence. LR and EXR both at the current, first and second lag all have a positive
influence on inflation rate in Nigeria and are statistically significant at 1 percent level

except LR at the current which is significant at 5 percent level. For interest rate, the
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current level is negative and significant at 1 percent level while the lag one and two

are positive and significant at 1 percent.

The CointEq(-1) which is the error correction coefficient and the speed of adjustment
of any equilibrium towards a long run equilibrium state is observed to be negative and
significant at 1 percent level of significance which imply that there is a presence of

long run causality. Also that the speed of adjustment is 35 percent which is modﬁe\.

N
The long run result presented in the table 4.3.1 shows that the grm@oney
supply (GMS) and exchange rate (EXR) are positive and signiﬁcan@ercent level
of significance. While monetary policy (MPR) is negati %\ngniﬁcant at 10
percent level of significance. This imply that a perc@crease in MPR in the
long run will decrease infation by 0.76 percent. T % variables, YG, LR, and INT

exhibits negative relationships although in@u in the long run. In the same way,

TBR also shows a positive relationshi@n ation in the long run but insignificant.

Furthermore, all the variable joi plains 94.7 percent of the variations in inflation
rate in Nigeria consider'ng\i&egree of freedom. The Durbin-Watson statistics of
2.18 shows that thQ no .resence of first order serial correlation in the model. The
overall test ing\@ F-statistic (36.7369) is statistically significant at 1% level of

signiﬁc% wing that model is well specified and statistically significant.

for the suitability of the model described above, four post estimation tests
were carried out which are Normality test, Autocorrelation test, Heteroskedasticity

test and Stability test.
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Table 4.3.2 Post Estimation Test (Inflation Rate)

Tests Obs*R-squared / Jarque- Probability
Bera

Normality 2.4575 0.2927

Autocorrelation 3.3435 0.4910

Heteroskedasticity 19.4493 0.8060

Source: Author’s Computation (2022)

The result of the first three post estimation tests are summarized in the table 4.3.2
above. It revealed that the residuals are normally distributed as depicted t&t&e

Jarque-Bera statistics and its accompanied probability which accw@/%\null

hypothesis that errors are normally distributed. The residuals are \ ested for

autocorrelation using the Breusch Godfrey LM test. The re@&ws that the null

hypothesis of no autocorrelation can be accepted sint@value for the test is

greater than 0.05, and hence, there is the absence 0% elation. In order to ensure

the consistency of the model, the heteroske«% ity test was carried out using the

Breusch-Pagan-Godfrey heteroskedasti %, and the result indicates that the null
ted,

hypothesis of no heteroskedasticity= &dp as the p-value of the test is 5 percent.

This means that the mean an(ﬁvckate remains same all through the study period.
N

The fourth post estir@s\test checks the robustness of the results reported in this
study. The stab@ts was carried out using the Cumulative Sum of recursive
residuals_( XWI) and Cumulative Sum of recursive residual square (CUSUMSQ)
test@%graphical representation of the CUSUM and CUSUMSQ statistics is
&ted in figure 4.4 and 4.5 respectively. The tests depict the stability of the model
built in analyzing the effect of monetary policy on inflation rate in Nigeria. If the plot
of the CUSUM and CUSUMSQ remains within the 5 per cent critical bound the null

hypothesis that all coefficients are stable cannot be rejected.
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As observed from the result shown in figure 4.3.1 .2, both the CUSUM and

CUSUMSQ are within the boundaries of th nt level of significance which

confirm the stability of the model. Q

4.4 Result of the Effect of Mon%&’dicy on Economic Growth in Nigeria.

The second objective is to eé/&\the effect of monetary policy on economic growth

in Nigeria. To achie@fw,‘ the autoregressive distributed lag (ARDL) model was
adopted as the r@of analysis having established a long run cointegration. Both
the long the short run estimates of the effect of monetary policy on inflation
Was@m ed using ARDL (4,3). The test automatically choose the lag length for all
\%les as the model was set at 4,3 to ensure sufficient degree of the freedom based
on automatic selection of Akaike Information Criterion. The table 4.4.1 presents the
ARDL estimate results for the long run and short run effect of inflation rate (INF),
treasury bill rate (TBR), monetary policy rate (MPR), liquidity ratio (LR), interest rate
(INT), growth of money supply (GMS) and exchange rate (EXR) on inflation rate in

Nigeria.
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Table 4.4.1 Result of the Estimates of the Effect of Monetary Policy on Economic

Growth

Dependent Variable: Economic Growth (YG)
Selected Model: ARDL(3,3,3,1,0,1,3,1)

Sample: 2009Q1 2020Q4

Included observations: 45

Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
D(YG(-1)) 0.5582 0.1362 4.0961 0.0005
D(YG(-2)) 0.3561 0.1418 2.5115 0.0199
D(TBR) 0.4812 0.1087 4.4233 0.0002
D(TBR(-1)) 0.7084 0.1389 5.0991 0.0000
D(TBR(-2)) 0.3304 0.1298 2.5440 0.0185
D(MPR) 4.9505 0.7705 6.4249 0.0000
D(MPR(-1)) 0.8515 0.6549 1.3001 \ 2070
D(MPR(-2)) 2.1091 0.5767 3.6567 % 0.0014
D(LR) 0.1534 0.0473 3.2 0.0037
D(INF) -1.0299 0.3491 - 0.0074
D(GMS) 1.1183 0.2619 0.0003
D(GMS(-1)) -1.3395 0.2436 -5 0.0000
D(GMS(-2)) -0.8385 0.2108 *—%3770 0.0006
D(EXR) -0.1283 0.0339 & 23,7841 0.0010
CointEq(-1)* -1.4654 0.1956 C.\ -7.4911 0.0000

Long-run Estimates /%)
TBR -0.1665 0.2 -0.5614 0.5801
MPR 0.1822 0.3730 0.7127
LR 0.1923 7 4.4998 0.0002
INT 0.8456 Q 01 2.2849 0.0323
INF 0.0483 0.1957 0.2469 0.8072
GMS 2.226 * 0.7031 3.1659 0.0045
EXR -0.0 \ 0.0152 -0.2725 0.7877
C —14.8%3 6.7739 -2.1866 0.0397
A 4

Adj. R-squared %312F-stat 4.4230
D-Watson \® 1818 Prob.(F-Statistics) 0.0005

Source: Author’s Comput%(M)

The result, as de 'Lthe table 4.4.1 revealed that in the short run, all the variables

have signi 4t\impact on economic growth in Nigeria except for the lag one of MPR.

It was %Vered that the lag one and two of output growth have a positive and

t effect on itself where lag one is significant at 1 percent and lag two at 5

percent. Similarly, the current level, with lag one and two of treasury bill rate exhibit

a positive and significant influence on output growth such that the current level and

lag one are significant at 1 percent while lag two is significant at 5 percent.

For MPR, the coefficients of the current level and lag two exhibits a positive and

significant effect at 1 percent on output growth while the lag one shows a positive
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effect but it is however not significant. Liquidity ratio at the current level is
discovered to have a positive and significant effect at 1 percent level on output growth
in Nigeria, while inflation and exchange rate at the current level shows a negative and
significant impact on output growth both at 1 percent level of significant. With
regards to the growth of money supply, the current level of GMS has a positive and
significant effect on output growth while the lag one and lag two shows a negative

and significant effect on output growth. The three coefficients are all sig('(/ t1

percent level of significant. %\b

The CointEq(-1) which is the error correction coefficient and;@geqd of adjustment

of any equilibrium towards a long run equilibrium state s€yved to be negative and

significant at 1 percent level of significance whi l\\%%that there is a presence of

long run causality. Also that the speed of adjus t is approximately 146.5 percent

which implies an oscillatory conver '&%ﬂis means that the disequilibrium over
G

adjust back to the long run equililﬁt he current month.

In the long run as reported\@;ble 4.4.1 above, it can be observed that liquidity
ratio (LR) and grow%%oney supply (GMS) both have a positive influence on
economic gro t% ercent level of significance. Interest rate in also found to have
a positiv @&c on economic growth at 5 percent level of significance. The other
con %ariables including TBR and EXR were found to have a negative and
i&iﬁcan‘[ effect on economic growth. In the same way, MPR and INF were found
to exhibit a positive and insignificant relationship with economic growth in the long
run. This imply that only LR and GMS will be able to influence economic growth in
the long run such that a percentage increase in LR and GMS will increase economic

growth by 0.19 percent and 2.23 percent.
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Furthermore, all the variable jointly explains approximately 63 percent of the
variations in output growth in Nigeria 70.5 percent considering the degree of freedom.
The Durbin-Watson statistics of 2.18 shows that there is no presence of first order
serial correlation in the model. The overall test using the F-statistic (4.4230) is
statistically significant at 1% level of significance showing that model is well

specified and statistically significant.

In testing for the suitability of the model described above, four post es ﬁ%h\ests

were carried out which are Normality test, Autocorrelation test, %\Q edasticity

test and Stability test. Q
Table 4.4.2 Post Estimation Test (Economic Growtva-\)

Tests Obs*R-squared / J aquobablhty

Bera
Normality 1.3725 \ " 0.5035
Autocorrelation 5.9402 0.2428
Heteroskedasticity 23.3596 &* 0.8252

Source: Author’s Computation (2022) @ .
The result of the first three @aﬁon tests are summarized in the table 4.42

above. It revealed that the ﬁ&s\/ s of the model are normally distributed as depicted
by the Jarque-Bera t1 “and its accompanied probability (p-value greater than 5
percent) wh1 Q the null hypothesis that errors are normally distributed. The
residuals %@0 tested for autocorrelation using the Breusch Godfrey LM test. The
res ows that the null hypothesis of no autocorrelation can be accepted since the p-
® for the test is greater than 5 percent, and hence, there is the absence of
autocorrelation. In order to ensure the consistency of the model, the heteroskedasticity
test was carried out using the Breusch-Pagan-Godfrey heteroskedasticity test, and the
result indicates that the null hypothesis of no heteroskedasticity is accepted, as the p-

value of the test is 5 percent. This means that the mean and variance remains same all

through the study period.
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The stability test was also carried out using the Cumulative Sum of recursive residuals
(CUSUM) and Cumulative Sum of recursive residual square (CUSUMSQ) tests. The
CUSUM and CUSUMSAQ statistics is presented in figure 4.6 and 4.7 respectively. The
tests depict the stability of the model built in analyzing the effect of monetary policy
on economic growth in Nigeria. If the plot of the CUSUM and CUSUMSQ remains

within the 5 per cent critical bound the null hypothesis that all coefficients are stable

cannot be rejected. ®
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Figure 4.6 Cumulative Sum of recursive résiduals Figure 4.7 Cumulative Sum of recursive residuals Squared
(CUSUM) . (CUSUMSQ)
Source: Author’s C on (2022)
From the ical presentation in figure 4.6 and 4.7, the CUSUM and CUSUMSQ

)
2016 2017 2018 2019 Q % 2015 2016 2017 2018 2019

are fOH@(ﬂOVG within the boundaries of the 5 percent level of significance which

he stability of the model.
4.5 Result of the Monetary Policy Threshold for Growth-Inflation Relationship

The third objective is to ascertain the monetary policy threshold for growth-inflation
relationship. The autoregressive distributed lag (ARDL) model was adopted as the
method of analysis to achieve this objective following the result of the stationarity

level of the variables which shows different order of integration. The ARDL bound
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test of cointegration will be carried out first in order to establish the long run

relationship of the variables in the model.
4.5.1 ARDL Bound Co-integration Test

The F-statistics estimates for testing the existence of long run relationship between

economic growth, inflation and monetary policy variables in Nigeria using ARDL

(5,3) with restricted constant is presented in table 4.5.1 below. Q\

Table 4.5.1 ARDL Bound Test N s\(/
- N7
Test Statistic Value k Remarks

inf, gms, exr)
ARDL(5,2,3,3,3,3,3,3,3) 9.4819 P

Cointegration

F-statistics (yg| tbr, mpr, mpif, Ir, int, &\ \

4
Critical Value Bounds \<<,
N

. . \
Significance 1(0) 110}$ (1) Bound
N

10% ,\\ 185 2.85

o QJ 2.11 3.15
2.5% @ 233 3.42
AN

1% 2.62 3.77

Source: Author’s computation (W

From the ARDL ( %und. test result in table 4.5.1, the computed F-statistics value
for the first nf\dghd found to be 9.4819 which greater than the lower critical bound
value and the upper critical bound value of 3.77 at the 1% level of
Si ce. This indicates that there exist a cointegration relationship between
economic growth, monetary policy and MPIF which measures the interaction of
inflation and monetary policy in Nigeria. The implication of this is that there is a long
run co-movement, such that if there is a short run deviation in their relationship, the
series would return to equilibrium in the long-run. The model have equilibrium

condition that keeps the variables together in the long-run.
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Having established the long run relationship, the long run and the short run estimates
of the effect of monetary policy threshold for growth-inflation relationship in Nigeria
can be estimated using ARDL (5,3). The test automatically choose the lag length for
all variables as the model was set at 5,3 to ensure sufficient degree of the freedom
based on automatic selection of Akaike Information Criterion. The table 4.5.1
presents the ARDL estimate results for the long run and short run effect of inflation

\&

rate (INF), Interaction of Monetary policy and inflation (MPIF) treas i e

(TBR), monetary policy rate (MPR), liquidity ratio (LR), interest ra% ), growth

of money supply (GMS) and exchange rate (EXR) on inflation in\ igeria.
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Table 4.5.2 Result of the Estimates of Monetary Policy Threshold for Growth-
Inflation Relationship in Nigeria

Dependent Variable: Economic Growth (YG)
Selected Model: ARDL(S, 2, 3,3,3,3,3,3,3)

Sample: 2009Q1 2020Q4 Included observations: 45
Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
D(YG(-1)) 0.3207 0.0688 4.6556 0.0035
D(MPR) 2.2827 0.9031 2.5275 0.0448
D(MPR(-1)) -3.5668 0.6478 -5.5059 0.0015
D(INF) -6.9020 0.9044 -7.6311 0.0003
D(INF(-1)) -5.3477 0.7888 -6.7789 0.0005
D(MPIF) 0.6078 0.0775 7.8413 0.0002
D(MPIF(-1)) 0.4474 0.0649 6.8940 \ .0005
D(MPIF(-2)) 0.4333 0.0383 11.305 % 0.0000
D(EXR) -0.4087 0.0273 -14.9 3(</ 0.0000
D(EXR(-1)) -0.1816 0.0204 - 0.0001
D(GMS) 0.9545 0.1162 0.0002
D(GMS(-1)) -2.2493 0.1589 -14.1 0.0000
D(INT) 4.1175 0.4166 * 8819 0.0001

D(LR) -0.0509 0.0224 '\ 222686 0.0638
D(LR(-1)) -0.1380 0.0284 % -4.8548 0.0028
D(TBR) 0.1226 0.04 % 2.5572 0.0431
D(TBR(-1)) 1.0091 0£§/ 11.7893 0.0000

CointEq(-1)* -1.6338 K -15.3963 0.0000
Long-run Esti \‘
MPR 5.2209 Q\g 78 3.2675 0.0171
INF 4.1010 1.6114 2.5449 0.0438
MPIF -0.2697. 0.1179 -2.2874 0.0622
EXR -0.0 \ 0.0102 -2.7285 0.0343
GMS 2.8& 0.6975 4.1528 0.0060
INT 0 0.6378 1.7406 0.1324
LR 3 0.0519 5.0875 0.0022
TBR 6037 0.2934 -2.0575 0.0853
C \N J .2859 24.5062 -3.3577 0.0153
\ .Y
Adj. R-squared . 0.9107F-stat 12.9034
D-Watson QQ 2.6861Prob.(F-Statistics) 0.0021
C
Source: Auty{\\C}i’nputaﬁon (2022)
The re he error correction for the short run model reported in table 4.5.2

‘Q that all the variables are statistically significant at 1 percent level with the
exception of the current level of TBR and MPR which is significant at the 5 percent
level and the current level of LR which is significant at the 10 percent level. The
result shows that the current and the first lag of inflation rate (INF) and exchange rate
(EXR) both have a negative impact on economic growth at 1 percent level of

significance. Also, the current level of of interest rate (INT) and growth of money

106



supply (GMS) are found to have a positive impact on economic growth at 1 percent
level of significance. The current level of treasury bill rate (TBR) and monetary
policy rate (MPR) both have a positive and significant influence on economic growth
at 5 percent level of significance. In addition, the first lag of liquidity ratio (LR), MPR,
and GMS all have a negative and significant impact on economic growth at 1 percent

level of significance.

The current, first and second lag of MPIF which measure the effect of g@tion

of monetary policy (MPR) and inflation on output growth in the s found to

be positive and statistically significant at 1 percent level, wb)\&pbl that the effect

of the interaction of monetary policy (MPR) and inﬂa@nomic growth in the
short run was positive and significant. Howeve@

policy threshold for growth-inflation relation&%

ish the short run monetary

igeria, the partial derivative of

the model (in equation 3.4) is taken v@p ct to inflation is taken and then equate

to zero. Q
Inserting the coefficients (agé/&ated to two decimal places) of the variables into

the model using the Q &vel of of the variables, it can be expressed as;

YG = 2.28 2&MP - 6.902037*INF + 0.607818*MPIF + 4.117553*INT +

2.2555@+ 0.122693*TBR -0.050986*LR -0.408704*EXR + 0.954575*GMS

QQ 4.1)

Taking the partial derivative,

= —6.902037 + 0.607818 (MP) (4.2)

Where the MP is the mean of the monetary policy rate. Injecting the mean of MPR

into the model, the net effect (NE) of the interaction of monetary policy and inflation
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on growth can therefore be estimated before proceeding to determine the threshold by

equating to zero.

NE = — 6.902037 + 0.607818 (11.51) (4.3)
NE = 0.0939

The net effect (NE) of the interaction of monetary policy and inflation on growth is
found to be positive with a coefficient of 0.0939. This imply that the \\ws\a

monetary policy tool has has a moderating effect on inflation in the sho\<<snch that

the outcome of its interaction with inflation have a positiv@yf economic

\
growth. However, proceeding to establish a monetary po]'tz%\es old, the equation

4.2 is equated to zero. @
—— =—6.902037 + 0.607818 (MP) =0 § (4.4)
Making MP the subject of the formul@tion becomes;

_ ~(6902027) Q
~ 0607818 (8\ (4.5)

MP = 11.36 &\’

MP

The result ther@ow that the monetary policy threshold for growth-inflation
relationshi@\l.% which falls within the range of the monetary policy rate
implemented by the CBN within the period under consideration. This imply that in the
s%run, in order to control inflation and ensure economic growth, the monetary
policy rate (MPR) should be set at 11.36. At this rate, inflation will be moderated and
the economic growth will be achieved. Any reduction in this threshold value may

result in a negative effect on economic growth.

Further results from the ECM shows that the CointEq(-1) which is the error correction

coefficient and the speed of adjustment of any equilibrium towards a long run
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equilibrium state is observed to be negative and significant at 1 percent level of
significance which imply that there is a presence of long run causality. Also that the
speed of adjustment is approximately 163.3 percent which implies an oscillatory
convergence. This means that the disequilibrium over adjust back to the long run

equilibrium in the current month.

In the long run however, the result presented in the table 4.5.2 shows tha the
variables are significant with the exception of INT. It was observed that LR
both have a positive and significant influence on economic growth 4 a at the 5

percent level while EXR have a negative and significant u(a on growth at 5%
level. LR and GMS both have a positive and signif%‘n\ § ence on growth at 1
percent level of significance with TBR havin@ .

e influence at 10 percent

level of significance.
Meanwhile, MPIF which measure t{\?&%@t of the interaction of monetary policy

(MPR) and inflation on ecorz@wth in the long run is found to be negative (-

0.269758) and statistically’si&/ ant at 10 percent level, which imply that the effect

of the interaction of@b{a&y policy (MPR) and inflation on output growth in the

long run was e&l nd significant.

Howev@tablish the long run monetary policy threshold for growth-inflation

ip in Nigeria, the partial derivative of the model (in equation 3.4) is taken

I
with’respect to inflation is taken and then equate to zero.

Inserting the coefficients (approximated to two decimal places) of the variables into

the model, it can be expressed as;

YG = 5.220951*MPR + 4.101036*INF  -0.269758*MPIF  -0.027934*EXR +

2.896901*GMS + 1.110303*INT + 0.264284*LR -0.60367*TBR (4.6)
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Taking the partial derivative,
—— = 4.101036 — 0.269758 (MP) (4.7)

Where the MP is the mean of the monetary policy rate. Injecting the mean of MPR
into the model, the net effect (NE) of the interaction of monetary policy and inflation
on growth can therefore be estimated before proceeding to determine the threshold by

equating to zero.

NE = 4.101036 — 0.269758 (11.51) \Q)&ﬁ
NE = 0.99 \ \

The net effect (NE) of the interaction of monetary p gﬁ mﬂatlon on growth in
the long run is found to be positive with a coefﬁ% 9956. This imply that the
MPR as a monetary policy tool has has a % g effect on inflation in the long

run such that the outcome of its inte ith inflation have a positive impact of

economic growth. However, prog to estabhsh a monetary policy threshold, the

equation 4.7 is equated to <(/E
=3 101036@9758 (MP)=0 (4.9)

Making M subject of the formula, the equation becomes;

— 36)
MP %0758 (4.10)
MP=15.2

The result therefore show that the monetary policy threshold for growth-inflation
relationship in the long run is 15.2 which is not far from the range of the monetary
policy rate implemented by the CBN within the period under consideration. This

imply that in the long run, in order to control inflation and ensure economic growth,
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the monetary policy rate (MPR) should be set at 15.2. At this rate, inflation will be
moderated and the output growth will be achieved. Any increase in this threshold

value may result in a negative effect on output growth.

Furthermore, all the variable jointly explains approximately 91 considering the degree
of freedom. The Durbin-Watson statistics of 2.68 which shows the presence of first

order serial correlation in the model. The overall test using the F-statistic (12.9w\is

statistically significant at 1% level of significance showing that n@e{/\ well

specified and statistically significant.

(Q \

In testing for the suitability of the model described Q%four post estimation tests
were carried out which are Normality test, %@m ation test, Heteroskedasticity

test and Stability test. Q

Table 4.5.3 Post Estimation Test N@ry Policy Threshold)

4.5.2 Diagnostic Test

Tests g&- uared / Jarque- Probability
Normality 0. 1684 0.9193
Autocorrelation & 32.7532 0.1827
Heteroskedasticity ,\Q 38.0001 0.4159

Source: Author’s @Bﬂﬂ (2022)

From the @\Qf the post estimation tests reported in table 4.5.3, it revealed that the
residuals e model are normally distributed as the p-value is greater than 5 percent
S cant level. The serial correlation test also shows the absence of autocorrelation
with the p-value greater than 0.05. The heteroskedasticity test was also carried out
using the Breusch-Pagan-Godfrey heteroskedasticity test, and the result indicates that
the null hypothesis of no heteroskedasticity is accepted, as the p-value of the test is 5
percent. This means that the mean and variance remains same all through the study

period.

111



The stability test was also carried out using the Cumulative Sum of recursive residuals
(CUSUM) and Cumulative Sum of recursive residual square (CUSUMSQ) tests. The
CUSUM and CUSUMSAQ statistics are presented in figure 4.8 and 4.9 respectively.
The tests depict the stability of the model built in analyzing the monetary policy
threshold for growth-inflation relationship in Nigeria. If the plot of the CUSUM and
CUSUMSQ remains within the 5 per cent critical bound the null hypothesis that all

coefficients are stable cannot be rejected. ®

1.6 \\

Figure 4.8 Cumulative Sum of recursive \sﬁuﬁ s (CUSUM) Figure 4.9 Cumulative Sum of recursive residuals Squared

- ‘ _—
: : : ~ 04 ‘ ‘
N | I M 0 " v | 0
2019 2020

2019 2020
-
YR
l CUSUM - 5% Significance D\ l —— CUSUM of Squares 5% Significance ‘

(CUSUMSQ)

Source: Author’s Co@b(iﬂﬂ)

From the gr hige,Uresentation in figure 4.8 and 4.9, the CUSUM and CUSUMSQ
are fou, %Ve within the boundaries of the 5 percent level of significance which

C @the stability of the model.
4.6 Discussion of Findings

The focus of this study is on the effect of monetary policy on inflation and economic
growth in Nigeria with the objective of investigating the effect of monetary policy on
inflation rate and economic growth and also to establish the monetary policy threshold

for growth inflation relationship.
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The first objective was to investigate the effect of monetary policy on inflation rate in
Nigeria. The result of the analysis shows that out of the four monetary policy tools
used by the CBN namely, Monetary policy rate (MPR), Interest rate (INT), Liquidity
ratio (LR) and Treasury bill rate (TBR), only MPR is have a significant impact
(negative) on inflation rate in the long run. Other monetary variables such as the
growth of money supply (GMS) and exchange rate (EXR) have a positive and
significant at 1 percent level of significance. This imply that in the long te @X\
MPR have significant influence on inflation rate in Nigeria. The @'y policy
committee in their long term plan should include the use &P{{ in controlling

inflation in Nigeria.

In the short run however, all the variables have si 1mpact on inflation control
except for the current MPR. The current and t lag of TBR have a positive and
significantly influences inflation rate Lﬂ t significance level. The coefficient of

MPR at lag one and two are %

respectively, however, the é@?}ows a positive effect while the second lag shows

y significant at 5 percent and 1 percent

a negative influence. %d EXR both at the current, first and second lag all have a

positive 1nﬂuen®

percent le‘@ ept LR at the current which is significant at 5 percent level. Interest

ation rate in Nigeria and are statistically significant at 1

rate at the.ctirrent level is negative and significant at 1 percent level while the lag one
@vo are positive and significant at 1 percent.

In summary, MPR is the only monetary policy tool found to have a significant
influence on inflation in both the long run and short run, while LR, TBR and INT only
have significant influence on inflation rate in the short run. Among the other
macroeconomic variables, GMS and EXR was found to have a significant influence

on inflation rate in both the short and long run while YG was found to influence the
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rate of inflation in the short run alone. The implication of this is that MPR is a key
policy tool in moderating the rate of inflation in Nigeria both in the immediate and

long term.

The result of this study is inline with the findings of other scholars who examined
similar topic. The work of some scholars on the effect of monetary policy on inflation

rate also shows similar result, which confirm the relationship depicted in th\wgy

among monetary policy tools and inflation rate!->>. @

The second objective of this study is to examine the effect of m@ policy on
economic growth in Nigeria. The findings from the analysi Aul‘ssfhows that in the
long run, only LR and INT are monetary policy tools ave significant impact
(positive) on economic growth, while among t r macroeconomic variables

examined in the study, only GMS have @an‘[ (positive) impact on economic

srowth 6\

However, in the short run, al %iables are found to have significant impact on
economic growth in Nigeria t for the lag one of MPR. The current level and lag
two of MPR exh1 tlve and significant effect at 1 percent on output growth
while, the c e(sg)evel with lag one and two of TBR exhibit a positive and
signific %lence on output growth such that the current level and lag one are
si t at 1 percent while lag two is significant at 5 percent. LR at the current
level'is discovered to have a positive and significant effect at 1 percent level on output
growth in Nigeria, INF and EXR at the current level shows a negative and significant
impact on output growth both at 1 percent level of significant. With regards to the
growth of money supply, the current level of GMS has a positive and significant

effect on output growth while the lag one and lag two shows a negative and
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significant effect on output growth. The three coefficients are all significant at 1

percent level of significant.

In summary, LR and INT are the monetary policy tools found to have a significant
impact on economic growth in both the long run and short run, GMS is also a
monetary variable found to have a significant influence on growth in both short run
and long run. Meanwhile, all other variables in the model (MPR, EXR, INFv\ly
have significant influence on economic growth in Nigeria in the short ru (Q/ fmply
that policy actions that are targeted towards influencing economic ih both the

short and long run should be based on the use of liquidity ratioﬁ&n\erest rate.

Similar studies have also explored the relationship am@é%sgg variables with similar

results. Studies have also confirmed this result o \%lationship between monetary

policy on economic growth as scholars hav a}%s ablished a significant relationship

in the short run which implied that th@o monetary policy are more effective in

the immediate period*>9. . Q
The third objective w&ﬁ\%fertain the monetary policy threshold for growth-

inflation relationsha he \./ariable MPIF was used to measure the effect of the
interaction off menetary policy and inflation on economic growth is found to be
positiv@niﬁcam at 10 percent in the long run. The implication of this is that
t t of the interaction of monetary policy (MPR) and inflation on output growth
in the long run was negative and significant. The net effect (NE) of this interaction
was estimated to be positive with a coefficient of 0.9956. This means that the MPR as
a monetary policy tool has has a moderating effect on inflation in the long run such
that the outcome of its interaction with inflation have a positive impact of economic

growth.
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The monetary policy threshold for growth-inflation relationship in the long run was
found to be 15.2 which is not far from the range of the monetary policy rate
implemented by the CBN within the period under consideration. This imply that in the
long run, in order to control inflation and ensure economic growth, the monetary
policy rate (MPR) should be set at 15.2. At this rate, inflation will be moderated and

economic growth sustained. Any increase in this threshold value may result in a

negative effect on output growth. ®
a

In the short run however, current, first and second lag of MPIF wéi sure the

effect of the interaction of monetary policy (MPR) and inﬂati@)u\tput growth was

found to be positive and statistically significant at 1 pe%ﬁnf} el, which imply that

the effect of the interaction of monetary policy %%nd inflation on economic

growth in the short run was positive and @%’me net effect of the interaction
of monetary policy and inflation on o@

of 0.0939. This means that the h%as monetary policy tool has has a moderating

found to be positive with a coefficient

effect on inflation in the @1 such that the outcome of its interaction with

inflation have a posit@wact of economic growth.

The monetary p@reshold for growth-inflation relationship in the short run was
found t %l .36 which falls within the range of the monetary policy rate
imp Q by the CBN within the period under consideration. This imply that in the
shot/run, in order to control inflation and ensure economic growth, the monetary
policy rate (MPR) should be set at 11.36. At this rate, inflation will be moderated and
the economic growth will be sustained. Any reduction in this threshold value may

result in a negative effect on economic growth.

In summary, the variable MPIF which measures the effect of the interaction of

monetary policy (MPR) and inflation on economic growth is found to be significant in
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both the long run and short run. The net effect of this interaction was also found to be
positive both in the short run and long run which mean that the outcome of the
interaction of monetary policy and inflation bring about a positive impact on
economic growth in Nigeria. The implication of this is that attempts to control
inflation using monetary policy rate influences economic growth positively thereby
enhancing the growth process. However, in order for the economy to maintain
positive growth while controlling inflation with MPR as a monetary policyt PR

should be set at 11.36 in the short run and at 15.2 in the long run. De ing the short

run value and increasing the long run value may have a @m effect on the

growth of the economy in Nigeria. (_>

Some studies have investigated a threshold value X(omlc growth, inflation and

money supply and found threshold values fo@actlons with respect to growth,
7,8,9,10. &

inflation and money supply
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Chapter Five

Conclusion

This chapter presents a summary of major findings of this study, sets out the relevant

conclusions and makes recommendations for practice and suggestions for further

research based on the findings of this study. The chapter draws conclusio \\%?h

key finding on specific objectives and subsequently makes recommenda to key

stakeholders. In addition, it presents implications of the study; 1@ encountered
\

and make suggestions on areas for further research. c\&
5.1 Summary of Findings &(/L\\

The alarming rate of inflation in Nigeria@en of serious concern to the

government and monetary policy rsNover the years with no meaningful

2

achievement despite several effo eing’ made to caution the effects. The attending

effect is also felt on the grow@?ess as economic growth have experienced decline
as a result of efforts (% inflation through the use of monetary policy tools
which has faile t@u ol inflation but affect growth negatively. As a result, this
study seeké@mine the effect of monetary policy on inflation and economic growth
and to @mn the monetary policy threshold of growth-inflation relationship. This

determine the extent to which monetary policy should be increased or

decreased so that inflation can be controlled and growth sustained.

In order to achieve this objective, secondary quarterly data from 2009 to 2020 sourced
from CBN and subjected to econometric analysis. The data exhibits a combination of
stationarity at level 1(0) and I(1). As a result, the ARDL bound test for cointegration

was estimated to establish the long run relationship. The three models showed the
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presence of long run cointergation. The error correction model (ECM) was therefore

estimated to test for the short run effect while the long run effect was also estimated.

Result of the first objective which examined the effect of monetary policy on inflation
rate in Nigeria revealed that only monetary policy rate, as a monetary policy tool have
a significant influence on inflation in both the long run and short run, while liquidity

ratio, treasury bill rate and interest rate only have significant influence on inflation

rate in the short run. Among the other macroeconomic Variables,gr@ney

supply and exchange rate were found to have a significant influen ation rate

in both the short and long run while output growth was found@gﬂqence the rate of

inflation in the short run alone. The implication of th's% MPR is a key policy

tool in moderating the rate of inflation in Nigeria. \*

The second objective which investigate t\snﬂuence of monetary policy on
economic growth in Nigeria, it was f@at liquidity ratio and interest rate are the
monetary policy tools found to %\ significant impact on economic growth in both
the long run and short run, ‘g% of money supply also a monetary variable found to
have a significant in@ on growth in both short run and long run. Meanwhile, all
other Variablfg& odel (MPR, EXR, INF) only have significant influence on

economt in Nigeria in the short run. This imply that policy actions that are
t

tar ards influencing economic growth in both the short and long run should

&ed on the use of liquidity ratio and interest rate.

The third objective intends to ascertain the monetary policy threshold for growth-
inflation relationship. It was found that the variable MPIF which measures the effect
of the interaction of monetary policy (MPR) and inflation on economic growth is
found to be significant in both the long run and short run. The net effect of this

interaction was also found to be positive both in the short run and long run which
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mean that the outcome of the interaction of monetary policy and inflation bring about
a positive impact on economic growth in Nigeria. The implication of this is that
attempts to control inflation using monetary policy rate influences economic growth
positively thereby enhancing the growth process. However, in order for the economy
to maintain positive growth while controlling inflation with MPR as a monetary
policy tool, MPR should be set at 11.36 in the short run and at 15.2 in the lon%

Decreasing the short run value and increasing the long run value

damaging effect on the growth of the economy in Nigeria %\b

5.2 Conclusion

This study investigated the the effect of moneta @)on inflation rate and
economic growth and also determine the m $ olicy threshold for growth-
inflation relationship. Based on the ﬁndln tudy, it can be concluded that the
four monetary policy tools (MPR, Tik;\ and INT) considered are effective in

wth in both the long run and short run. In the

long run, only the moneta y rate is effective in controlling inflation, while

influencing inflation and econo,

liquidity ratio and in ﬁ\a‘te are most effective in in influencing economic growth.
Whereas, in {\Qhog’un all the four stated monetary policy tools are effective in
influenci inflation and economic growth. With regards to other

mao mic variables, growth of money supply and exchange rate, they are found

t&nost effective in influencing inflation and economic growth in the short run.

When the interaction of monetary policy and inflation was factored-in in the third
objective, in order to measure the monetary policy threshold for growth-inflation
relationship. The interaction of monetary policy and inflation was found to result in a
positive and significant impact on growth. In the same way, when the net effect of the

interaction was estimated for both long run and short run, a positive result was found.
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The monetary policy threshold for growth-inflation relationship was found to be 11.36
in the short run and 15.2 in the long run, which means that in order for the economy to
maintain positive growth while controlling inflation with MPR as a monetary policy

tool should not be below 11.36 nor above 15.2.
5.3 Recommendations

In line with the findings of this study, the following policy recommendatio&@s@

suggested. g(,t
1. The Nigerian monetary authority should implement neces @:s with strict

monitoring and evaluation in order to caution the e S 0} changes from
macroeconomic variables that can impact the de el of growth and prices

in the country.

2. Since the effects of the variables c@n this study are mostly immediate,

the monetary policy committee(ihg Id carefully evaluate policy alternatives

before implementation. Q\
3. There is also the %0 increase the use of monetary policy rate, liquidity ratio
n

and interest their significant impact both in the immediate and long

term a@nﬂuence growth in the short run.

4. @w significant impact of monetary policy rate on both inflation and

Q:onomic growth in the short run and the long run, the Central Bank of Nigeria
should ensure that the monetary policy rate is fixed between 11.36 and 15.20 in
order to produce a controlling effect on inflation and at the same time stimulate
economic growth. This will also encourage the flow of credit to boost investment

and economic activities in the economy.
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5. The monetary authority should conduct a reassessment of the determinants of the
monetary policy rate as a result of its ineffectiveness as a tool to sustain growth in

the long run

6. Finally, the monetary policy authority should exercise caution in their

combination of policy tools as evidence from the study suggest the existence of

5.4 Contribution to Knowledge é(/';

This study focused on the impact of monetary policy on ir@d economic

growth in Nigeria and the monetary policy threshold for gr(\%%i(n N

ation relationship.
This study contributes to the existing body of know@zonﬁrming the monetary

policy tools that are significant in controlling ié@\both in the short run and in the

trade off in policy outcomes.

long run which was found to be the mon cy rate. The monetary policy tools

that have significant influence on eco@ rowth both in the short run and long run

was also established to be liqui@o and interest rate. This provides policy makers
h n he

with quality informatio t%f

e
monetary policy i ents that can be targeted at achieving the macroeconomic

Ip them in the choice of the combination of

objectives ot&&gﬁ stable price level and sustainable economic growth.

This st er added to the body of existing literature by establishing a monetary

i reshold level of growth-inflation relationship. The threshold level of the
monetary policy that can sustain economic growth and control inflation at the same
time in the short run was found to be 11.36 and 15.20 in the long run. At this
threshold levels, the net effect of the interaction of inflation and monetary policy will
bring about a positive and significant effect on economic growth in Nigeria. This

findings will also be useful to policy makers in deciding the exact level of monetary
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policy rate that needed to be set in order for the policy tool to moderate the effect of

inflation rate and sustain economic growth.
5.5 Area of Further Research

This study examined the impact of monetary policy on inflation rate and economic

growth in Nigeria and also established the monetary policy threshold for growth

inflation relationship using monetary policy rate at policy tool. It is t%e

suggested that further study should be carried out to establish a thre% vel of

other major monetary policy tool like liquidity ratio and treasury@ﬁte. Further

studies can also look into the trade-off between inflation a@no\nic growth and

determine the role of monetary policy. \§8\
N
D
&
S
S
QQ
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Appendix

Appendix

Appendix I: Unit Root Test Results

UNIT ROOT TEST RESULTS TABLE (ADF)

Null Hypothesis: the variable has a unit root

At Level
YG TBR MPR LR INT GMS INF EXR  MPIF
With Constant t-Statistic -3.6405 -3.3257 -1.0885 -1.7902 0.9173 -6.8361 -2.4121 0.7416 -2.3927
Prob. 0.0085 0.0192 0.7128 0.3807 0.9949 0.0000 0.1441 0.9919 0.1493
*kk ** n0 n0 n0 *Hk n0 n0 n0
With Constant &
Trend t-Statistic -3.6216 -3.2224 -1.7396 -2.7896 -0.0125 -6.7682 -2.5 %8 -3.0418
Prob. 0.0386 0.0925 0.7172 0.2082 0.9949 0.0000 4763 0.1325
* * n0 n0 n0 Hkk g(/ n0 n0
Without Constant &
Trend t-Statistic -1.1565 -1.3022 0.0960 -0.1183 -1.4316 -4. \Q 422 2.5295 -0.2393
Prob. 0.2222 0.1755 0.7083 0.6377 0.1400 0.0 0.6292 0.9967 0.5946
n0 n0 n0 n0 n0 %*\ n0 n0 n0
At First Difference
d(YG) d(TBR) d(MPR) d(LR) ﬁ%\ GMS) d(INF) d(EXR) d(MPIF)
With Constant t-Statistic -7.1722 -6.9813 -4.5584 -6.42 3 -8.6928 -4.0282 -4.9771 -4.0825
Prob. 0.0000 0.0000 0.0006 0.0 95 0.0000 0.0029 0.0002 0.0025
skksk skksk skksk sk skksk skksk skksk skksk
With Constant & \
Trend t-Statistic -7.0860 -7.8046 -4.648 3355 -5.4246 -8.7300 -4.0146 -5.0945 -4.0196
Prob. 0.0000 0.0000 00 .0000 0.0003 0.0000 0.0150 0.0008 0.0148
skksk skksk * kksk kksk skksk *k kksk kk
Without Constant & ’\
Trend t-Statistic -7.2570 7@\/4 667 -6.4050 -2.6238 -8.8063 -4.0749 -4.5900 -4.1010
Prob. 0 0.0000 0.0000 0.0098 0.0000 0.0001 0.0000 0.0001

Notes:

b: Lag Length based on SIC
c: Probability based on

S
O
QQ

0.0000
skskok sk
a: (*)Significant at the 10%; (** é& at the

skekok skskosk sk skekeok

non (1996) one-sided p-values.
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Appendix II Result of ARDL Bound Test for the Effect of Inflation and

Monetary Policy

ARDL Long Run Form and Bounds Test

Dependent Variable: D(INF)

Selected Model: ARDL(1, 0, 2, 3, 3, 3, 3, 0)
Case 2: Restricted Constant and No Trend

Date: 09/12/22 Time: 16:01
Sample: 2009Q1 2020Q4
Included observations: 45

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic rob.
C 5.543517 3.149887 1.759910 23
INF(-1)* -0.350946 0.075942 -4.62126 % 20001
YG** -0.067504 0.041720 -1.618 3% 0.1199
TBR(-1) 0.023131 0.079501 0.29 g\ 0.7738
MPR(-1) -0.267894 0.166671 -1.% 0.1222
LR(-1) -0.014044 0.020538 0.683807 0.5012
INT(-1) -0.042633 0.179244 “0.239849 0.8142
EXR(-1) 0.012034 0.004847 \ 2.483065 0.0211
GMS** 0.345928 0.0861 C’) 4.013743 0.0006
D(TBR) 0.179534 0.04726 3.798181 0.0010
D(TBR(-1)) 0.194121 0.04 4.334120 0.0003
D(MPR) 0.175193 0 0.604407 0.5518
D(MPR(-1)) 0.397997 31 1.799821 0.0856
D(MPR(-2)) -0.588955 % 252767 -2.330033 0.0294
D(LR) 0.031711 .015478 2.048827 0.0526
D(LR(-1)) 0.062 * 0.018016 3.465125 0.0022
D(LR(-2)) 0.0, & 0.019124 3.230773 0.0038
D(INT) -0.6(482 0.318271 -2.057445 0.0517
D(NT(-1)) 69 0.285413 1.996890 0.0584
D(INT(-2)) 2339 0.299547 3.813557 0.0009
D(EXR) 52083 0.011306 4.606814 0.0001
D(EXR(-1)) 0.030254 0.010224 2.959087 0.0072
D(EXR(-2)) x 0.046535 0.011218 4.148248 0.0004
L)
* p-value incompatible ounds distribution.
** Variable interpretec 1)+ D(2).
‘\ Levels Equation
% Case 2: Restricted Constant and No Trend
(\ Variable Coefficient Std. Error t-Statistic Prob.
N4
YG -0.192348 0.127895 -1.503959 0.1468
TBR 0.065911 0.220638 0.298730 0.7679
MPR -0.763349 0.408678 -1.867847 0.0752
LR -0.040018 0.059364 -0.674110 0.5073
INT -0.121480 0.523426 -0.232087 0.8186
EXR 0.034291 0.009371 3.659375 0.0014
GMS 0.985701 0.321968 3.061483 0.0057
C 15.79591 10.26453 1.538883 0.1381

EC =INF - (-0.1923*YG + 0.0659*TBR -0.7633*MPR -0.0400*LR -0.1215*INT
+0.0343*EXR + 0.9857*GMS + 15.7959 )

F-Bounds Test
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Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000

F-statistic 7.577549 10% 1.92 2.89
k 7 5% 2.17 3.21
2.5% 243 3.51
1% 2.73 3.9

Actual Sample Size 45 Finite Sample: n=45
10% 2.131 3.223
5% 2.504 3.723
1% 3.383 832

N\

ARDL Result for the Effect of Inflation and Monetary Policy

Dependent Variable: INF

Method: ARDL

Date: 09/12/22 Time: 15:57
Sample (adjusted): 2009Q4 2020Q4

Included observations: 45 after adjustments \
Maximum dependent lags: 4 (Automatic selection) %

Model selection method: Akaike info criterion (AIC) %

Dynamic regressors (3 lags, automatic): YG TBR MPR LR INT EX:
Fixed regressors: C

Number of models evalulated: 65536 %
Selected Model: ARDL(1, 0, 2, 3, 3, 3, 3, 0) :

Note: final equation sample is larger than selection sai

Variable Coefﬁciel(\\ Std. Error t-Statistic Prob.*
4

INF(-1) -%‘ 0.075942 8.546755 0.0000
YG - 0.041720 -1.618033 0.1199
TBR 199534 0.047269 3.798181 0.0010
TBR(-1) 037718 0.046506 0.811022 0.4260
TBR(-2) & -0.194121 0.044789 -4.334120 0.0003
MPR * 0.175193 0.289860 0.604407 0.5518
MPR(-1) -0.045091 0.355180 -0.126952 0.9001
MPR(-2) -0.986952 0.350755 -2.813791 0.0101
MPR3) 0.588955 0.252767 2.330033 0.0294
I& 0.031711 0.015478 2.048827 0.0526
0.016673 0.021734 0.767163 0.4511
= -0.000642 0.021044 -0.030530 0.9759
R(-3) -0.061786 0.019124 -3.230773 0.0038
Q INT -0.654826 0.318271 -2.057445 0.0517
Q INT(-1) 1.182132 0.368944 3.204091 0.0041
INT(-2) 0.572400 0.375669 1.523680 0.1418
INT(-3) -1.142339 0.299547 -3.813557 0.0009
EXR 0.052083 0.011306 4.606814 0.0001
EXR(-1) -0.009795 0.015652 -0.625796 0.5379
EXR(-2) 0.016281 0.015200 1.071095 0.2957
EXR(-3) -0.046535 0.011218 -4.148248 0.0004
GMS 0.345928 0.086186 4.013743 0.0006
C 5.543517 3.149887 1.759910 0.0923
R-squared 0.973501 Mean dependent var 11.95463
Adjusted R-squared 0.947001 S.D. dependent var 2.864730
S.E. of regression 0.659502  Akaike info criterion 2.311938
Sum squared resid 9.568734 Schwarz criterion 3.235343
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Log likelihood -29.01860 Hannan-Quinn criter. 2.656174
F-statistic 36.73685 Durbin-Watson stat 2.181775
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.

Short Run Estimates

ARDL Error Correction Regression
Dependent Variable: D(INF)

Selected Model: ARDL(1, 0, 2, 3, 3, 3, 3, 0)
Case 2: Restricted Constant and No Trend
Date: 09/12/22 Time: 15:47

Sample: 2009Q1 2020Q4

Included observations: 45

ECM Regression
Case 2: Restricted Constant and No Trend

\\Q)
N\

Variable Coefficient Std. Error {—Stm Prob.
D(TBR) 0.179534 0.028523 1294263 0.0000
D(TBR(-1)) 0.194121 0.029431 .595789 0.0000
D(MPR) 0.175193 0.17001 1.030468 0.3140
D(MPR(-1)) 0.397997 0.176 2% 2.250573 0.0347
D(MPR(-2)) -0.588955 0.15 % -3.867255 0.0008
D(LR) 0.031711 : 2.628206 0.0154
D(LR(-1)) 0.062429 . 1 4.723195 0.0001
D(LR(-2)) 0.061786 375 4.298060 0.0003
D(INT) -0.654826 208617 -3.138895 0.0048
D(INT(-1)) 0.56993 * .182404 3.124603 0.0049
D(INT(-2)) 1.142 0.204580 5.583836 0.0000
D(EXR) 0.05208 0.007590 6.862001 0.0000
D(EXR(-1)) 0.030254 0.007703 3.927755 0.0007
D(EXR(-2)) 6535 0.008004 5.814085 0.0000
CointEq(-1)* 0%350946 0.036392 -9.643505 0.0000
R-squared x 0.862337 Mean dependent var 0.091463
Adjusted R-squared 0.798094 S.D. dependent var 1.256876
S.E. of regression . 0.564763  Akaike info criterion 1.956382
Sum squared resid Q 9.568734 Schwarz criterion 2.558603
Log likelihood Q -29.01860 Hannan-Quinn criter. 2.180884

Durbin-Watson stat 2.181775

2

* p-value inc ible with t-Bounds distribution.

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4

Appendix 2.4b Autocorrelation
Breusch-Godfrey Serial Correlation LM Test:

Series: Residuals

Sample 2010Q1 2020Q4

Observations 44

Mean -1.91e-15
Median 0.001258
Maximum 0.693864
Minimum -0.825163
Std. Dev. 0.438719
Skewness -0.211544
Kurtosis 1.922288
Jarque-Bera 2.457519
Probability 0.292655

0.6
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F-statistic 0.740129  Prob. F(2,18) 0.4910
Obs*R-squared 3.343453  Prob. Chi-Square(2) 0.1879

Appendix 2.4c. Heteroskedasticity
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.688880 Prob. F(23,20) 0.8060
Obs*R-squared 19.44934  Prob. Chi-Square(23) 0.6749
Scaled explained SS 1.853089 Prob. Chi-Square(23) 1.0000

Appendix 2.4d Stability Test (CUSUM)
20

15 |

10

-10

-15

T T T T T T T T T T T T T TN T S T T T T T T T T T T TT

2011 2012 2013 2014 2 2017 2018 2019 2020

A\
| — CUSUM ———_. 5% Significance

Appendix 2.4e Stability, Test (SUSUMSQ)
1.4 -

T T | T T T [ T T T [ T T T T T ] T T T T T T T T T T T T T

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

— CUSUM of Squares -—---- 5% Significance
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Appendix III: ARDL Result of the Impact of Monetary Policy on Output

Growth in Nigeria.
Dependent Variable: YG
Method: ARDL

Date: 09/13/22 Time: 12:08

Sample (adjusted): 2009Q4 2020Q4

Included observations: 45 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): TBR MPR LR INT INF GMS EXR

Fixed regressors: C

Number of models evalulated: 65536
Selected Model: ARDL(3, 3,3,1,0,1,3,1)
Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
YG(-1) 0.092779 0.194067 0.478074 06373
YG(-2) -0.202037 0.156064 -1.294575 012089
YG(-3) -0.356188 0.193741 -1.838482 0.0795
TBR 0.481202 0.166324 2.898154 0.0084
TBR(-1) -0.016877 0.171216 -04098571 0.9224
TBR(-2) -0.378019 0.181770 22.0¥9655 0.0494
TBR(-3) -0.330436 0.258972 -1.275952 0.2153
MPR 4.950516 1.574711 3.143762 0.0047
MPR(-1) -3.831994 1.357142 =2.823575 0.0099
MPR(-2) 1.257607 1.207487 1.041551 0.3089
MPR(-3) -2.109111 0.834992 -2.525907 0.0192
LR 0.153483 0.062450 2.469575 0.0218
LR(-1) 0.128441 0.097420 1.318426 0.2009
INT 1.239321 0.589451 2.102500 0.0472
INF -1.029967 0.460959 -2.234400 0.0359
INF(-1) 1.100803 0.496583 2.216752 0.0373
GMS 1.118310 0.424920 2.631810 0.0152
GMS(-1) 0.804227 0.394763 2.037243 0.0538
GMS(-2) Q.504016 0.320373 1.563853 0.1321
GMS(-3) 0%838546 0.337895 2.481674 0.0212
EXR <0.128324 0.056325 -2.278256 0.0328
EXR(-1) 0n22228 0.047727 2.560955 0.0178
C %21.70664 11.00729 -1.972024 0.0613
R-squared 0.815603 Mean dependent var 10.45482
Adjusted R-squared 0.631207 S.D. dependent var 4.250331
S.E. of regression 2.581156 Akaike info criterion 5.040954
Sum squared résid 146.5721 Schwarz criterion 5.964359
Log likelihood -90.42147 Hannan-Quinn criter. 5.385190
F-statistic 4.423091 Durbin-Watson stat 2.053108
Prob(F-stdtistic) 0.000471
*Nete; p-values and any subsequent tests do not account for model
Seléction.
ARDL Long Run Form and Bound Test
ARDL Long Run Form and Bounds Test
Dependent Variable: D(YG)
Selected Model: ARDL(3, 3,3,1,0,1,3,1)
Case 2: Restricted Constant and No Trend
Date: 11/07/22 Time: 14:52
Sample: 2009Q1 2020Q4
Included observations: 45
Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
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C -21.70664 11.00729 -1.972024 0.0613
YG(-1)* -1.465447 0.277953 -5.272281 0.0000
TBR(-1) -0.244130 0.452848 -0.539100 0.5952
MPR(-1) 0.267019 0.735273 0.363156 0.7200

LR(-1) 0.281924 0.093583 3.012547 0.0064
INT** 1.239321 0.589451 2.102500 0.0472
INF(-1) 0.070835 0.289185 0.244945 0.8088
GMS(-1) 3.262098 1.088219 2.997649 0.0066
EXR(-1) -0.006096 0.022838 -0.266925 0.7920
D(YG(-1)) 0.558225 0.179642 3.107426 0.0051
D(YG(-2)) 0.356188 0.193741 1.838482 0.0795
D(TBR) 0.481202 0.166324 2.893154 0.0084
D(TBR(-1)) 0.708455 0.342905 2.066041 0.0508
D(TBR(-2)) 0.330436 0.258972 1.275952 0.2153
D(MPR) 4.950516 1.574711 3.143762 0.004
D(MPR(-1)) 0.851504 0.816051 1.043444 0.3084
D(MPR(-2)) 2.109111 0.834992 2.525907 0.0192
D(LR) 0.153483 0.062150 2.469575 0.0218
D(INF) -1.029967 0.460959 -2.234400 0.0359
D(GMS) 1.118310 0.424920 2.631810 0.0152
D(GMS(-1)) -1.339561 0.522047 -2.565981 0.0176
D(GMS(-2)) -0.838546 0.337895 -2.481674 0.0212
D(EXR) -0.128324 0.056325 2.2%8256 0.0328
* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels Equation
Case 2: Restricted Constant«ang=Ne Frend

Variable Coefficient Std Error t-Statistic Prob.
TBR -0.16659% 0.296694 -0.561492 0.5801
MPR 0.182210 0.488471 0.373021 0.7127
LR 0s1+92384 0.042753 4.499867 0.0002
INT 03845695 0.370110 2.284985 0.0323
INF 03048336 0.195734 0.246950 0.8072
GMS 2.226010 0.703100 3.165994 0.0045
EXR ~0.004160 0.015263 -0.272544 0.7877
C -14.81230 6.773915 -2.186668 0.0397

EC =YG - (-0.1666*TBR='0.1822*MPR + 0.1924*LR + 0.8457*INT + 0.0483
*INF + 2.2260"BMS -0.0042*EXR -14.8123)

F-Bounds Te'st

Null Hypothesis: No levels relationship

Test Statistie Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 4.572561 10% 1.92 2.89
k 7 5% 217 3.21
2.5% 2.43 3.51
1% 2.73 3.9
Finite Sample:

Actual Sample Size 45 n=45
10% 2.131 3.223
5% 2.504 3.723
1% 3.383 4.832
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Short Run (ECM)

ARDL Error Correction Regression
Dependent Variable: D(YG)

Selected Model: ARDL(3, 3,3,1,0,1,3,1)
Case 2: Restricted Constant and No Trend
Date: 09/13/22 Time: 12:32

Sample: 2009Q1 2020Q4
Included observations: 45

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(YG(-1)) 0.558225 0.136281 4.096142 0.0005
D(YG(-2)) 0.356188 0.141822 2.511515 Q0199
D(TBR) 0.481202 0.108787 4.423323 0.0002
D(TBR(-1)) 0.708455 0.138935 5.099178 0.0000
D(TBR(-2)) 0.330436 0.129886 2.544050 0.0185
D(MPR) 4.950516 0.770514 6.424953 0.0000
D(MPR(-1)) 0.851504 0.654916 1.3004%2 0.2070
D(MPR(-2)) 2.109111 0.576769 3656767 0.0014
D(LR) 0.153483 0.047315 3.243861 0.0037
D(INF) -1.029967 0.349178 -2.949686 0.0074
D(GMS) 1.118310 0.261921 4269644 0.0003
D(GMS(-1)) -1.339561 0.243652 5.497840 0.0000
D(GMS(-2)) -0.838546 0.210844 -3.977094 0.0006
D(EXR) -0.128324 0.6389M™ -3.784119 0.0010
CointEq(-1)* -1.465447 0:195623 -7.491181 0.0000
R-squared 0.798651.° Meamdependent var 0.045596
Adjusted R-squared 0.704688 “S.D. dependent var 4.067470
S.E. of regression 2.210370,_ AKaike info criterion 4.685399
Sum squared resid 146,5721 Schwarz criterion 5.287619
Log likelihood -90:42447 Hannan-Quinn criter. 4.909900

Durbin-Watson stat

2.053108

* p-value incompatible with -Bounds\distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)

F-statistic 4.572561 10% 1.92 2.89

k 7 5% 2.17 3.21
2.5% 2.43 3.51

1% 2.73 3.9

Post Estimation

1 Serial Correlation

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.520794 Prob. F(2,20) 0.2428

Obs*R-squared 5.940193 Prob. Chi-Square(2) 0.0513
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2. Heteroskedasticity
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.670661 Prob. F(27,16) 0.8252
Obs*R-squared 23.35959 Prob. Chi-Square(27) 0.6656
Scaled explained SS 2.997374 Prob. Chi-Square(27) 1.0000
3. Normality Test
9
Series: Residuals
81 — Sample 2009Q4 2020Q4
7 | | Observations 45
6 — Mean -2.15e-14
5 | Median 0.355234
Maximum 3.005570
4 I — — Minimum -4.491165
: Std. Dev. 1.825153
| Skewness -0.379026
2 | Kurtosis 2.603303
= Jarque-Bera  1.372521
0 A | | ‘ Probability 0.503455
-4 -3 2 -1 0 1 2 3
CUSUM Test
15
10
5 __—_—_/____________
0
S e
10 -
sy OO OO OO OO OO OO OO OO OO O
1 AV | | Y I | 1 V2 | |1 Y2 | |/ A V2 B | A | I AV
2015 2016 2017 2018 2019 2020
— CUSUM . 5% Significance
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CUSUM of Squares Test
1.4

1.2

1.0

0.8

0.6 |

0.4 |

0.2 |
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02

-0.4
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Appendix IV: ARDL Result of the Impact of Monetary Policy on Output Growth

in Nigeria.

ARDL Result

Dependent Variable: YG

Method: ARDL

Date: 09/19/22 Time: 13:01

Sample (adjusted): 2009Q3 2020Q4

Included observations: 46 after adjustments

Maximum dependent lags: 3 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): MPR INF MPIF EXR GMS INT LR
TBR

Fixed regressors:

Number of models evalulated: 19683

Selected Model: ARDL(2,0,1,1,1,0, 2,0, 2)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
YG(-1) 0.387592 0.136067 2.848527 0.0080
YG(-2) -0.283188 0.136652 2072321 0.0472
MPR 0.085904 0.742564 0.115685 0.9087
INF -4.403796 1.295296¢ -3.399836 0.0020
INF(-1) 4.465786 0.881866 5.064019 0.0000
MPIF 0.313117 0.192832 3.044949 0.0049
MPIF(-1) -0.299761 Q.068046 -4.405296 0.0001
EXR -0.106847 0.043814 -2.438633 0.0211
EXR(-1) 0.097732 07044367 2.202797 0.0357
GMS 0.285426 0.331300 0.861532 0.3960
INT 0.511032 0.986818 0.517840 0.6085
INT(-1) 1.998335 1.409504 1.417758 0.1669
INT(-2) -2.255547 1.085753 -2.077403 0.0467
LR 0.148807 0.051652 2.880971 0.0074
TBR 0.314262 0.161581 1.944922 0.0615
TBR(-1) -0,256115 0.179447 -1.427247 0.1642
TBR(-2) -0v383628 0.185008 -2.073578 0.0471
R-squared 0.717253 Mean dependent var 10.40192
Adjusted R-squared 0.561255 S.D. dependent var 4.218128
S.E. of regression 2.793996 Akaike info criterion 5.170608
Sum squared resid 226.3860 Schwarz criterion 5.846410
Log likelihood -101.9240 Hannan-Quinn criter. 5.423767
Durbin-Watsonstat 1.899188
*Note: p-values and any subsequent tests do not account for model
selégtion,
Liong Run Form and Bounds Test
ARDL)Long Run Form and Bounds Test
Dependent Variable: D(YG)
Selected Model: ARDL(2,0, 1,1,1,0,2,0, 2)
Case 1: No Constant and No Trend
Date: 11/07/22 Time: 16:31
Sample: 2009Q1 2020Q4
Included observations: 46
Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
YG(-1)* -0.895596 0.147411 -6.075523 0.0000
MPR** 0.085904 0.742564 0.115685 0.9087
INF(-1) 0.061991 0.861055 0.071994 0.9431
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MPIF(-1) 0.013356 0.062209 0.214696 0.8315

EXR(-1) -0.009115 0.016534 -0.551300 0.5857
GMS** 0.285426 0.331300 0.861532 0.3960
INT(-1) 0.253802 0.544705 0.465944 0.6447
LR** 0.148807 0.051652 2.880971 0.0074
TBR(-1) -0.325482 0.280885 -1.158773 0.2560
D(YG(-1)) 0.283188 0.136652 2.072321 0.0472
D(INF) -4.403796 1.295296 -3.399836 0.0020
D(MPIF) 0.313117 0.102832 3.044949 0.0049
D(EXR) -0.106847 0.043814 -2.438633 0.0211
D(INT) 0.511014 0.986818 0.517840 0.6085
D(INT(-1)) 2.255547 1.085753 2.077403 0.0467
D(TBR) 0.314262 0.161581 1.944922 0.0615
D(TBR(-1)) 0.383628 0.185008 2.073578 0.0471

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).

Levels Equation
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
MPR 0.095918 0.827983 0.115845 0.9086
INF 0.069217 0.9612%6 0.072006 0.9431
MPIF 0.014913 0.069482 0.214630 0.8316
EXR -0.010178 0018233 -0.558201 0.5810
GMS 0.318699 0368326 0.865266 0.3940
INT 0.283389 0.607767 0.466278 0.6445
LR 0.166154 0,057429 2.893228 0.0072
TBR -0.363425 0.323781 -1.122439 0.2709

EC =YG - (0.0959*MPR + 0.0692*INF + 0.0149*MPIF -0.0102*EXR + 0.3187
*GMS + 0.2834*INT + 0.1662*LR -0.3634*TBR )

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
Asymptotic:
n=1000
F-statistic 5.649462 10% 1.66 2.79
k 8 5% 1.91 3.1
2.5% 2.15 3.4
1% 2.45 3.79
Finite Sample:

Actual*Sample Size 46 n=50
10% -1 -1
5% -1 -1
1% -1 -1

Finite Sample:

n=45
10% -1 -1
5% -1 -1
1% -1 -1
t-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
t-statistic -6.075523 10% -1.62 -4.09
5% -1.95 -4.43
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2.5% -2.24 -4.72
1% -2.58 -5.07

Short Run (ECM)

ARDL Error Correction Regression
Dependent Variable: D(YG)

Selected Model: ARDL(2,0, 1,1,0,2,2,0, 1)
Case 1: No Constant and No Trend

Date: 09/13/22 Time: 23:55

Sample: 2009Q1 2020Q4

Included observations: 46

ECM Regression
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(YG(-1)) 0.283188 0.113003 2.506045 0.0181
D(INF) -4.403796 0.725432 -6.070581 0.0000
D(MPIF) 0.313117 0.053837 5:816031 0.0000
D(INT) 0.511014 0.750528 0:680872 0.5014
D(INT(-1)) 2.255547 0.750728 8,004480 0.0054
D(TBR) 0.314262 0.116300 2,702168 0.0114
D(TBR(-1)) 0.383628 0.112042 3.423983 0.0019
D(EXR) -0.106847 0.035282 -3.028375 0.0051
CointEq(-1)* -0.895596 0.14M95 -8.054279 0.0000
R-squared 0.689010 Mean dependent var 0.044435
Adjusted R-squared 0.621769 _S\D. dependent var 4.022030
S.E. of regression 2.4735684 Akaike info criterion 4.822782
Sum squared resid 226.3860, Schwarz criterion 5.180559
Log likelihood -101.9240 “gannan-Quinn criter. 4.956807

Durbin-Watson stat 14899188

* p-value incompatible with t-Bound¢ distribution.

Diagnostic Test
1. Normality Test
6

Series: Residuals
5 Sample 2009Q3 2020Q4
Observations 46
44 — Mean 0.002963
Median 0.067818
3 - | | - Maximum 5.175523
Minimum -4.442568
) Std. Dev. 2.242943
) ] Skewness -0.024051
Kurtosis 2.346658
1] L
T H Jarque-Bera  0.822576
0 | | “ Probability 0.662796
-4 -3 -2 -1 0 1 2 3 4 5
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2. Heteroskedasticity
Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.568099 Prob. F(17,28) 0.8876
Obs*R-squared 11.79715 Prob. Chi-Square(17) 0.8123
Scaled explained SS 3.156777 Prob. Chi-Square(17) 0.9999
3. Serial Correlation

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.296171 Prob. F(2,27) 0.7460
Obs*R-squared 0.987510 Prob. Chi-Square(2) 0.6103

4. CUSUM and CUSUM of Squares
16

12

12

-16

Va\

I B B\ v A B B B
2013 2014 2015 *M 2017 2018 2019 2020
L)

(-( CUSUM . 5% Significance

1.4 Vs A

1.2 |
1.0 | /

0.8

0.4
0.2 ]

0.0 e

0.2 7

-0.4

2013 2014 2015 2016 2017 2018 2019

— CUSUM of Squares 5% Significance
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Appendix IV: ARDL Result of the Estimates of Monetary Policy Threshold for
Growth-Inflation Relationship in Nigeria

ARDL Model

Dependent Variable: YG

Method: ARDL

Date: 11/07/22 Time: 16:57
Sample (adjusted): 2010Q2 2020Q4

Included observations: 43 after adjustments
Maximum dependent lags: 5 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (3 lags, automatic): MPR INF MPIF EXR GMS INT LR

TBR
Fixed regressors: C
Number of models evalulated: 327680

Selected Model: ARDL(5, 2, 3, 3, 3,3, 3, 3, 3)

Variable Coefficient Std. Error teStatistic Prob.*
YG(-1) -0.313090 0.158255 -1.978390 0.0952
YG(-2) -0.161991 0.158431 -1,022469 0.3460
YG(-3) -0.333040 0.152965 -2.177224 0.0723
YG(-4) -0.343122 0.160528 -2.137457 0.0764
YG(-5) 0.517414 0.188733 2.816122 0.0305

MPR 2.282728 2430347 0.939260 0.3839

MPR(-1) 2.680608 2552758 1.050083 0.3341

MPR(-2) 3.566806 2037049 1.669034 0.1462

INF -6.902037 2740556 -2.518480 0.0454
INF(-1) 8.254642 3.094633 2.667406 0.0372
INF(-2) 0.708528 2.295630 0.308642 0.7680
INF(-3) 4.639259 1.006518 4.609218 0.0037
MPIF 0.60%818 0.224137 2711813 0.0350

MPIF(-1) £0.6Q1089 0.261522 -2.298425 0.0612

MPIF(-2) 0014164 0.208748 -0.067851 0.9481

MPIF(-3) ¢0.433304 0.084324 -5.138568 0.0021

EXR +0.408704 0.064794 -6.307695 0.0007

EXR(-1) 0.181393 0.058415 3.105221 0.0210
EXR(-2) -0.009238 0.046991 -0.196579 0.8506
EXR(-3) 0.190909 0.050224 3.801172 0.0090

GMS 0.954575 0.391162 2.440355 0.0504

GMS(-1) 1.529091 0.348755 4.384431 0.0046

GMS(-2) 1.057909 0.268798 3.935698 0.0077

GMS(-3) 1.191465 0.240764 4.948686 0.0026

INT 4.117553 1.315111 3.130954 0.0203
LT (-1) -2.431860 1.397563 -1.740071 0.1325
INT(-2) -3.731285 0.980397 -3.805891 0.0089
INT(-3) 3.859636 1.232311 3.132032 0.0203

LR -0.050986 0.054655 -0.932876 0.3869
LR(-1) 0.344761 0.084211 4.094019 0.0064
LR(-2) -0.001146 0.092007 -0.012458 0.9905
LR(-3) 0.139167 0.091119 1.527301 0.1775

TBR 0.122693 0.143259 0.856446 0.4246

TBR(-1) -0.099828 0.152689 -0.653794 0.5375
TBR(-2) -0.150346 0.172543 -0.871356 0.4171
TBR(-3) -0.858824 0.198580 -4.324828 0.0050

C -134.4412 35.75372 -3.760202 0.0094
R-squared 0.987248 Mean dependent var 10.56856
Adjusted R-squared 0.910738 S.D. dependent var 4.315969
S.E. of regression 1.289473 Akaike info criterion 3.097833
Sum squared resid 9.976439 Schwarz criterion 4.613285
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Log likelihood -29.60342 Hannan-Quinn criter. 3.656685
F-statistic 12.90344 Durbin-Watson stat 2.686131
Prob(F-statistic) 0.002009
*Note: p-values and any subsequent tests do not account for model
selection.
Long Run Form and Bounds Test
ARDL Long Run Form and Bounds Test
Dependent Variable: D(YG)
Selected Model: ARDL(5, 2, 3, 3, 3, 3, 3, 3, 3)
Case 2: Restricted Constant and No Trend
Date: 11/07/22 Time: 16:57
Sample: 2009Q1 2020Q4
Included observations: 43
Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic Prob.
C -134.4412 35.75372 =3%/60202 0.0094
YG(-1)* -1.633829 0.418169 -3:9Q07106 0.0079
MPR(-1) 8.530142 3.071802 2776918 0.0321
INF(-1) 6.700392 3.004221 2.230326 0.0672
MPIF(-1) -0.440739 0.220834 -1.995797 0.0930
EXR(-1) -0.045639 0.01991¢ -2.291487 0.0618
GMS(-1) 4.733040 0.951690 4.973300 0.0025
INT(-1) 1.814045 0.745149 2.434474 0.0509
LR(-1) 0.431795 0.072187 5.981604 0.0010
TBR(-1) -0.986304 0,394767 -2.498448 0.0466
D(YG(-1)) 0.320739 9.333619 0.961392 0.3735
D(YG(-2)) 0.158748 0.259772 0.611105 0.5635
D(YG(-3)) -0.174292 0.233994 -0.744859 0.4845
D(YG(-4)) -0.517414 0.183733 -2.816122 0.0305
D(MPR) 2.282728 2.430347 0.939260 0.3839
D(MPR(-1)) -3"566806 2.137049 -1.669034 0.1462
D(INF) 26902037 2.740556 -2.518480 0.0454
D(INF(-1)) -5.347787 2.330167 -2.295023 0.0615
D(INF(-2)) -4.639259 1.006518 -4.609218 0.0037
D(MPIF) 0.607818 0.224137 2.711813 0.0350
D(MPIF(-1)) 0.447468 0.198466 2.254630 0.0650
D(MPIF(-2)) 0.433304 0.084324 5.138568 0.0021
D(EXR) -0.408704 0.064794 -6.307695 0.0007
D(EXR(-N) -0.181672 0.049079 -3.701632 0.0101
D(EXR(-2)) -0.190909 0.050224 -3.801172 0.0090
D(GMSY 0.954575 0.391162 2.440355 0.0504
D(GMS(-1)) -2.249374 0.416383 -5.402173 0.0017
D(GMS(-2)) -1.191465 0.240764 -4.948686 0.0026
D(INT) 4.117553 1.315111 3.130954 0.0203
D(INT(-1)) -0.128352 0.999679 -0.128393 0.9020
D(INT(-2)) -3.859636 1.232311 -3.132032 0.0203
D(LR) -0.050986 0.054655 -0.932876 0.3869
D(LR(-1)) -0.138020 0.068759 -2.007314 0.0915
D(LR(-2)) -0.139167 0.091119 -1.527301 0.1775
D(TBR) 0.122693 0.143259 0.856446 0.4246
D(TBR(-1)) 1.009170 0.271541 3.716461 0.0099
D(TBR(-2)) 0.858824 0.198580 4.324828 0.0050
* p-value incompatible with t-Bounds distribution.
Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
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MPR 5.220951 1.597830 3.267526 0.0171
INF 4.101036 1.611412 2.544995 0.0438
MPIF -0.269758 0.117929 -2.287459 0.0622
EXR -0.027934 0.010238 -2.728546 0.0343
GMS 2.896901 0.697572 4.152836 0.0060
INT 1.110303 0.637865 1.740654 0.1324
LR 0.264284 0.051947 5.087520 0.0022
TBR -0.603677 0.293401 -2.057513 0.0853
C -82.28596 24.50621 -3.357759 0.0153
EC =YG - (5.2210*MPR + 4.1010*INF -0.2698*MPIF -0.0279*EXR + 2.8969
*GMS + 1.1103*INT + 0.2643*LR -0.6037*TBR -82.2860 )
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0), 1(1)
Asymptotic:
n=1000
F-statistic 9.481958 10% 1.85 2.85
k 8 5% 211 3.15
2.5% 2.33 3.42
1% 2.62 3.77
Finite Sample:
Actual Sample Size 43 n=45
10% -1 -1
5% -1 -1
1% -1 -1
Short Run (ECM)
ARDL Error Correction Regression
Dependent Variable: D(YG)
Selected Model: ARDL(5, 2, 3, 383, 33,8, 3)
Case 2: Restricted Constant and No, Trend
Date: 11/07/22 Time: 16:58
Sample: 2009Q1 2020Q4
Included observationsi43
ECM Regression
Case 2: Restricted Constant and No Trend
\(ariable Coefficient Std. Error t-Statistic Prob.
D(YG(-1)) 0.320739 0.068892 4.655659 0.0035
D(YG(-2)) 0.158748 0.060075 2.642510 0.0384
D(YG(-3)) -0.174292 0.061826 -2.819084 0.0304
D(YG(-4)) -0.517414 0.070105 -7.380529 0.0003
D(MPR) 2.282728 0.903125 2.527588 0.0448
D(MPR(-1)) -3.566806 0.647807 -5.505974 0.0015
D(INF) -6.902037 0.904459 -7.631119 0.0003
D(INF(-1)) -5.347787 0.788887 -6.778901 0.0005
D(INF(-2)) -4.639259 0.448979 -10.33291 0.0000
D(MPIF) 0.607818 0.077515 7.841300 0.0002
D(MPIF(-1)) 0.447468 0.064907 6.894020 0.0005
D(MPIF(-2)) 0.433304 0.038328 11.30531 0.0000
D(EXR) -0.408704 0.027359 -14.93857 0.0000
D(EXR(-1)) -0.181672 0.020446 -8.885619 0.0001
D(EXR(-2)) -0.190909 0.022011 -8.673199 0.0001
D(GMS) 0.954575 0.116272 8.209837 0.0002
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D(GMS(-1)) -2.249374 0.158992 -14.14774 0.0000
D(GMS(-2)) -1.191465 0.114028 -10.44885 0.0000
D(INT) 4117553 0.416673 9.881968 0.0001
D(INT(-1)) -0.128352 0.357158 -0.359370 0.7316
D(INT(-2)) -3.859636 0.391949 -9.847289 0.0001
D(LR) -0.050986 0.022474 -2.268684 0.0638
D(LR(-1)) -0.138020 0.028430 -4.854801 0.0028
D(LR(-2)) -0.139167 0.025528 -5.451559 0.0016
D(TBR) 0.122693 0.047978 2.557286 0.0431
D(TBR(-1)) 1.009170 0.085601 11.78925 0.0000
D(TBR(-2)) 0.858824 0.084593 10.15241 0.0001
CointEq(-1)* -1.633829 0.106118 -15.39639 0.0000
R-squared 0.986295 Mean dependent var 0.048080
Adjusted R-squared 0.961626 S.D. dependent var 4.4631%1
S.E. of regression 0.815534 Akaike info criterion 27679229
Sum squared resid 9.976439 Schwarz criterion 3826057
Log likelihood -29.60342 Hannan-Quinn criter. 3.402143
Durbin-Watson stat 2.686131
Diagnostics
1 Normality
12
Series: Residuals
10 | Sample 2010Q2 2020Q4
Observations 43
8 Mean -2.05e-14
Median -0.033957
6 | Maximum 1.094610
Minimum -1.097936
4 Std. Dev. 0.487375
) Skewness -0.153143
Kurtosis 3.013095
2 |
Jarque-Bera  0.168387
oLl ! Probability 0.919254
-1.0 0.5 0.0 0.5 1.0

2 Serial Correlation
Breusch-GodfrewSerial Correlation LM Test:

F-statistic 3.196469 Prob. F(3,3) 0.1827
Obs{R-sguared 32.75329 Prob. Chi-Square(3) 0.0000
3 Héteroskedasticity

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.266690 Prob. F(36,6) 0.4159
Obs*R-squared 38.00008 Prob. Chi-Square(36) 0.3784
Scaled explained SS 0.744705 Prob. Chi-Square(36) 1.0000
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4 CUSUM and CUSUM of Squares
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