Chapter One

Introduction

1.1 Background to the Study

Food prices in Nigeria have become considerably higher and unstable since 2012. For the
poor masses whose lives revolve around meager livelihood and small farms, life has-become
more unbearable and disturbing.! The continuous increase in the prices of food @verthe years
has raised grave concerns regarding the nutrition of the poor in deweloping-Countries as
Nigeria.2 Food price has increasingly been gaining importance as<a\result of the negative
outcomes, especially on the less priviledged who spend a large.shate of their earnings on food.
These increases in food prices has led to more health issues as a result of malnutrition and
food insecurity among the poor, negative impact, on trade balance, low investment and
possible social unrest among most developingscountries of the world. 3 Also, government
policies responsible to changes in food prices has become more challenging as a result of the
increasing price volatility and¢ has_négatively impacted the investment and consumption
tendencies of many businesses . and consumers.* The problem of food security is another
major challenge confronting.the nation; many households are buyers or consumers of food in
Nigeria. Thereforey, spikes in food price distorts the consumption pattern of most households
which leads to serious implications of food insecurity in the country.® The high food prices
trendssunveiled mostly in 1999 and in 2007 which later continued to worsen in April 2008
affecting prices of grains such as rice, sorghum, cassava, soybean, maize, millet, and wheat
the most. The prices of food continued to skyrocket even after 2008 owing to the demand
pressure from the neighbouring countries on Nigeria, as a result of its big brother role in
ensuring food security by exporting dry grains such as millet, maize, rice and sorghum. Also,

domestic increase in food production have not kept pace with population growth, resulting to



an increase in food imports and declining levels of national food self-sufficiency. Owing to
the high importation of food, the international food market prices is to be held responsible for
the increasing prices of food experienced over the years. There is a popular notion that the
rising food inflation in low income countries is a pointer to the fact that the degree of
uncertainty in food market is still enormous.b High food inflation, among other issues such as
heightens cost of living reduces household’s access to the right quantity and quality of food
and consequently reduces welfare. The effect of high inflation and uncertainty Q?&ﬂ prices
is relatively higher in low income countries such as Nigeria. : \

Apart from the market mechanism (food supply and demand), ugce%x arising from highly
unstable transport fare and fuel markets which constitute a hug&%'\xik of costs in production,
are issues that have been generating public debates in Ni@gf‘he global food crises of 2008
and 2011 have been implicated as the contributing‘@'rgand the major reasons for rising cost
of food globally 3 with increasing effect o ’t%g r and less priviledged in the low income
countries.® These have also increased&'ecrgvel of poverty and malnutrition in net food
importing and low income countridg ifthe sub-Saharan Africa. Rising food inflation in sub-
Saharan African (SSA) has ﬁé)more households into poverty and reduces their standard
of living which 1° @used good feeding habits (balanced diet) '!; and negatively
affecting the prod'&qsiwty of the households.!?

Food and nutrition insecurity in sub-Saharan Africa (SSA), including Nigeria, is indeed a
pers and concerning issue. Despite decades of policy actions and development
programming, the region continues to face significant challenges in ensuring that its
populations have access to an adequate and nutritious food supply. 13

For instance, according to FAO statistical data, the average dietary energy supply adequacy

in Nigeria exhibited a consistent decline, decreasing from 126% in 2007-2009 to 116% in

2016-2018. Additionally, the protein supply per capita per day decreased from 63.7 grams in



2007-2009 to 55.9 grams in 2016-2018, while the prevalence of undernourishment more than
doubled, rising from 6.0% in 2007-2009 to 13.4% in 2016-2018. Concurrently, per capita
food production variability has been on the rise, steadily increasing from 2.3 in the year 2000
to 11.5 in 2016. Furthermore, the cereals' import dependency ratio also increased; going from
13.7% in 1999 to 19.2% in 2013." These statistics paint a bleak picture of food and nutrition
security in Nigeria, impacting not only the quantity of available food but also its s.tability and
nutritional quality. The preceding data suggests that the numerous policy measq%;}nmed at
increasing per capita income in Nigeria over the years have had a mini . n food and
nutrition security, especially in terms of nutritional quality.! Thi.s hagttgacts attention to the
negating influence of policy-induced rising food prices in Nige{%\ﬁs imperative to note that
Nigeria has been experiencing escalating and volatile @1 prices over the past decades,
which Shittu, Obayelu, and Salmon!® attached t@ stic monetary policies, particularly
policy- induced Naira depreciation. Durin ’@jiod from 2007 to 2018, to illustrate, the
composite food price index in Nigeria'%' ted a steady increase, climbing from 67.05 in
January 2007 to 296.4 by Dece be@‘ 8, with an average year-on-year food inflation rate of
12.3%. Additionally, in 20&1@& 2011, there was another substantial surge in food prices,
primarily driven b ’%’ng cost of petroleum, which subsequently transmitted to the
domestic econon&ileading to heightened transportation expenses and increased food prices.
Subsequenf%e prices decreased from 340 to 169 by June 2016.!7 The concurrent and large
incr@m food prices have been connected to a number of individual factors such as rate of
exchange, lending rate, money supply, real GDP per capita, stocks, and oil price etc. Judging
from the past few years, studies have shown and observed the relationship existing among

these individual factors and price changes of food in Nigeria. 18192021

Incessant increase in international prices of food has affected the macroeconomic policy

actions leading to inflation, high lending rates, and volatile exchange rate. The exorbitant
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interest rates associated with agricultural production loans have led to a rise in production
expenses. Importing agrochemicals has added complexity to procurement, further
contributing to cost increases due to the depreciation of the Naira. Consequently, private
sector investments in agriculture have dwindled as a consequence of the escalating expenses
associated with acquiring farm inputs and the reduced profitability of agricultural enterprises
in Nigeria.2? Unfortunately, Nigeria finds itself in the paradoxical situation of ‘?ei(r‘léa net
exporter of crude oil while simultaneously being a net importer of oil-derived @ﬁs\such as
Premium Motor Spirit (PMS or petrol), Automotive Gas Oil (AGO : 6@, and DPK
(Kerosene), among others. Adding to this complexity is the inhere in,§tabi1ity of both the

global crude oil and oil-derived fuels markets, further underscq&ﬁg\helr significant influence

on the food sector.2324 Q
It's worth noting that oil-derived fuels such as PMS, AGO, and DPK serve as the lifeblood of

Nigeria's economy, serving both industri@household purposes. The instability in these
markets has a direct and indirect imp 'g(households, unlike the crude oil market. PMS and
AGO are particularly vital forwransportation sector in Nigeria. Among these fuels, the
price of PMS experlencgiésglost significant fluctuations, causing concern for business

owners, including @

ripple effect @)tmg stability in various markets, especially in transportation. As a result,

ue to the uncertainty in the fuel market. This uncertainty has a

the atlon of food and agricultural produce between states and communities becomes
exceptidhally challenging, inefficient, and costly. Food price volatility refers to the erratic

and substantial shifts in the prices of food commodities within a short time frame.?’

The correlation between exchange rate depreciation and rising petroleum product prices
foretells that the prices of food commodities will likely continue to track this trend unless

proactive measures are taken. With the escalating exchange rate and persistent increases in



the cost of petroleum products, farmers are compelled to allocate more funds to transport
their agricultural produce to the markets. Given that these petroleum products serve as fuel
for generators used in corn mills, rice mills, bakeries, and small-scale industries, the
consequence is an astronomical surge in food commodity prices. Nevertheless, the research
community remains divided on the impact of energy prices on the food market, with many
scholars positing that an uptick in oil prices plays a pivotal role in the disruptions e.xp(e&ienced
in the food market (Chimaobi et al and Maku et al..) 2% 27 Other researchers sucl*{é@leyer et

ices has no

al and Valdemir Verbicki) 2% 2% are of the divergent view that a chang
direct impact on prices of food.

SV
The persistent increases in consumer food prices in Nigeria siq& 6 have led to significant
hardships in the country. Notably, changes in the pl’iéo food items in Nigeria have
consistently coincided with variations in the exchﬂh%'%e and petroleum product prices. To

illustrate this trend, in 1996, the exchan@%yod at ¥21.90 per US Dollar, PMS was

priced at ¥11 per liter, and the price of feod ftems was at 23.99%. By 2001, the exchange rate
had risen to ¥111.94 per US D lla@%s was now N22 per liter, and the price of food items
had increased to 28.02%. I&l}l, the exchange rate reached ¥153.86 per US Dollar, PMS
was N65 per liter, a @%ce of food items had dropped to 10.30%. Fast forward to 2016,
and the exchange‘%e}e was N253.49 per US Dollar, PMS was N145 per liter, while the price
of food ite‘%ﬁd risen to 14.95%. Finally, in 2021, the exchange rate had climbed to
N39@3er US Dollar, PMS was ¥162 per liter, and the price of food items remained at
20.40%.30.31,32

1.2 Statement of Problem

Despite substantial investments in the agricultural sector, made by both private and public
institutions with the aim of rejuvenating agriculture and ensuring an ample food supply for
the population, these efforts have failed to generate commensurate returns on investment. It is
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widely held that the agricultural sector fell into decline following the 1970s oil boom, as the
government shifted its focus towards oil production, abandoning agriculture.?® Likewise,
many Nigerian farmers, after harvesting their crops, both food and cash crops, opt to sell their
produce in the international market to earn foreign currency as a means of exchange. This
practice results in a shortage of these products in the local market. To counter this scarcity,
the Nigerian government engages in food imports to meet the domestic demand. However,

this surges the exchange rate due to the elevated consumer preference and dema@gg} foreign

products.3* ,%\QO

Fuel price volatility and exchange rate fluctuations have long be% Enized as two major
factors impacting food prices in the Nigerian economy and@i&enges faced by consumers

and farmers in Nigeria.>® Prior research has highligh d@bust correlation between fuel price
instability and exchange rates concerning food én emerging economies. However, the
intricacies of this relationship in the Nigeria@%ﬁ ave remained largely unexamined. In recent
years, several studies have further emp %@d the connection between fuel price fluctuations and
exchange rates as causative eIe%@fcod price inflation. Among studies that used Nigeria as a
case study are widely spreﬁxn'\the literature Fasanya and Awodimila 2020 3%, For instance,
researchers employe@u%as le quasi-generalized least squares method to evaluate the Monetary
authority's eff ct'@ ss in using the exchange rate to forecast food inflation in Nigeria and South
Africa duri&t period from 1980 to 2018. Their findings indicated that the exchange rate serves as
a reredictor of food price inflation in Nigeria, and similar results were observed for South
Africa. Additionally, in 2020, Bawa and colleagues applied the NARDL framework to analyze the
asymmetrical relationship between consumer price inflation and oil prices in Nigeria. They
discovered that oil prices have a significant positive impact on food inflation in Nigeria. Their

conclusion pointed to the influence originating from global inflation transmitted to domestic

inflation through the international increase in oil prices.3” Assertions of these studies followed Bala



and Chin study, where Pooled Mean Group (PMG) estimator employed to examine the impact of oil
price on inflation of African OPEC countries — Algeria, Angola, Libya and Nigeria, used annual data
between 1994 - 2014.38 The results shows that oil price, positive or negative has a positively
influence on food price inflation in these countries. Also, Bada et al. used quarterly time series data
from 1995Q1 to 2015Q1 to examine exchange rate pass-through effect on import and consumer
prices.¥It is observed that the depreciation of the Nigerian Naira results in heightened consumer

and import price inflation within the country, with a more pronounced impact on Qr@;t prices.

Consequently, the paper advocates for the implementation of credible exch@licies in the

foreign exchange market to stabilize exchange rates and mitigate their infl nc: n prices.
%

Furthermore, previous studies examining the relationship b&&%}ﬁml price volatility and
exchange rates on food inflation, particularly thos t@g on Nigeria, have overlooked
certain gaps in the literature. Firstly, these studieé to narrow down the causal factors of
inflation. Many of these studies, such as t e. Bawa and colleagues in 2020, primarily
considered oil price volatility as a ke@er of food inflation, while other potential factors,
such as foreign exchange, Vi%gé remained unexplored.*’ The strategies and measures
aimed at mitigating food ih%f@n in Nigeria have shown limited, if any, effectiveness, as
consumer food pric@@%e to surge daily, rendering the basic necessities and sustenance
for the maj it&ﬂ the population increasingly unattainable. This indicates that the root
causes 060 inflation in Nigeria remain unidentified and may necessitate alternative
appro%s for resolution. Furthermore, many studies have employed the Johansen-Juselius
(JJ) co-integration method as the basis for long-term analysis. However, it has been observed
that this method has limited power in capturing the adjustments that may occur in a cycle
when testing the long-term co-integration of relationships. Bondia and colleagues have raised

questions regarding the reliability of JJ co-integrating static values due to the possibility of

time series variables adjusting to economic shocks.*! This underscores the need to re-evaluate



the enduring association between fuel price volatility and exchange rates concerning food
inflation, while considering the potential adjustments in the underlying variables. Such an
analysis can hold significant relevance for the Central Bank of Nigeria in refining its

strategies for addressing food inflation.*?

While prior research papers have separately explored the influence of fuel price volatility and
exchange rates on food prices, there have been limited comprehensive stud@ their
collective impact on the Nigerian food market. This gap in research has }ed%%? somewhat
narrow perspective of the dynamics involved. Consequently, this resear olds substantial

. . N e M o
importance for policymakers and stakeholders in Nigeria, as it ca@nde valuable insights

into developing strategies to alleviate the negative conseq@f external economic shocks

on food prices. In doing so, it can signiﬁcantly%@te to bolstering food security in

This Study tends to provide aﬁs%‘g)to the following questions, which are the basis of this

Nigeria.43 44

1.3 Research questions

study; Q N
1. Whati tie)f

fect of fuel Price and exchange rate on Food price in Nigeria?
il. %Q the level of volatility in fuel Price and exchange rate in Nigeria?
i What is the effect of the volatility in fuel Price and exchange rate on Food price in
Nigeria?
iv.  What is the asymmetric effect of Volatility in fuel Price and exchange rate on

Food price in Nigeria?



14 Objectives of the study

The Broad objective of this Study is to investigate the role of volatility in fuel Price and
exchange rate on food price in Nigeria between the first quarter of 2000 the fourth quarter of

2022. The specific objectives of the study are;

1. Investigate the effect of fuel Price and exchange rate on Food price in Nigeria;

il.  Analyze the level of volatility in fuel Price and exchange rate in ngerl&

iii.  Examine the effect of the volatility in fuel Price and exchang;ra@o Food price
in Nigeria;
iv.  Evaluate the asymmetric effect of Volatility in fue ﬁnd exchange rate on

Food price in Nigeria. QQ'&
1.5  Research hypothesis @

Since hypothesis statement are quantiﬁ‘ble'\tatements that are waiting for testing. The

hypothesis for the test is put forth as; %’

/\)Q)
QQ

Ho: There is §0@wﬁcant statistical effect of fuel price and exchange rate on food price in

Hypothesis

Nigeria

Hi: Th;e is significant statistical effect of fuel price and exchange rate on food price in

Nigeria
Hypothesis 2

Ho: There is no significant statistical effect that fuel price volatility and exchange rate to

some extent affects food price in Nigeria



Hi: There is significant statistical effect that fuel price volatility and exchange rate does not

in any extent affect food price in Nigeria.

Hypothesis 3

Ho: There is no significant statistical effect that fuel price and exchange rate Cghibits

asymmetric effect on food price in Nigeria. Q‘)(\

Hi: There is significant statistical effect that fuel price and exchange rate goeé not exhibit any
. yﬁ'\

1.6  Scope of the study . QQ)

asymmetric effect on food price in Nigeria.

The research under study tends to look at the ir@tion of fuel price and exchange rate
volatility, as it affects the domestic food .e\ﬁkN geria as a result of its multiplier effect on
food cost of production/price and enda@ing food security in Nigeria. The research will use
data from the first quarter ix\2(5)&) to the fourth quarter in 2022 considering various

fluctuations that have occurrednin the exchange rate and fuel price domestically and its

implications on the @ig in Nigeria.

Nigeria, histo @y recognized as an agrarian economy that significantly contributed to its
natio @me through substantial exports of agricultural products, underwent a substantial
tran&ation with the discovery of oil. This shift led to a decline in the agricultural sector,
impacting both exports and domestic consumption, with adverse repercussions for the
country's economy. Iconic symbols of Nigeria's agricultural past, like the Northern groundnut

pyramid and the Western cocoa house, gradually faded into obscurity and neglect.
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1.7 Significance of the study

This study has been undertaken with the intention of conveying to the Nigerian government
and lawmakers the imperative to transition from a mono-economy to an oligo-economy,
where multiple sectors contribute significantly to the nation's revenue. While recognizing that
the oil sector remains a vital component of the economy, it is crucial not to allow it to
overshadow and neglect other sectors that were flourishing even prior to the disc% f oil.
Furthermore, this study advocates for the implementation of policies aimed a%%}essing the
persistent increase in the foreign exchange rates of other currencies relative to the Naira
within the economy. Such measures are necessary to ensure fa@?)alanced and stable

economic environment. @
[ )

N
This study is intended to provide valuable insigh@'t?e Nigerian government and private
investors, prompting them to explore alter %avenues of income generation, such as
agriculture. Agriculture is characten%' lower price volatility, sustainability, cost-
effectiveness, and reliance on d. m@esources. However, the transition to an agriculturally
focused economy must be (@g%emented by the formulation, diligent oversight, investment,
and rigorous executi @%ncultural development policies. These policies should actively
promote farmin%&a means of economic advancement, ultimately fostering food availability
and affordabiity within a favorable farming environment and distribution system. The study
will@provide valuable insights to the government regarding the positive and negative
externalities stemming from fuel price volatility and exchange rate, affecting food production
and prices, as well as the broader macroeconomic implications on food prices. Given that oil
derivatives and exchange rate, are essentials and major determinants of food prices in Nigeria,
a negative externality, such as an increase in their prices/rate, would trigger a corresponding

rise in the cost of food production. This, in turn, would lead to an escalation in food prices
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and the prices of other goods and services, ultimately fostering inflation vice versa. Therefore,
it is incumbent upon those in positions of authority to diligently manage economic affairs,
striving to secure stability in fuel prices and exchange rates. This stability would provide
enabling environment for other sectors of the economy to flourish, operate with minimal

production costs, and contribute to economic development and growth

1.8  Operational Definition of terms ) l{b
&

i.  Fuel — is a substance that is consumable to produce energy. In this .%Q@ name fuel
is basically for Diesel and petrol and other oil products needed -as %nergy to power and
transportation of the agricultural produce from the produc \he inal consumers.

it.  Fuel price — This is the amount paid per litre for-t@g%ed product of crude Oil e.g.
Petrol, Diesel, kerosene etc QQ

iii.  Food - any nutritious substance that peoi&&%ﬁ or drink, substance consisting essentially
of protein, carbohydrate, fat, and %h'gﬂtrients used in the body to sustain growth and
vital processes and to furnish % .

iv.  Food price - refer to tlger ge price level for food in the country. Food prices have an

'\
impact on prodi:ceé%

onsumers of food. Price levels depend on the food production
process, inch\di

v. Volaﬁ‘%%ssentially the rate at which prices of something fluctuates (increases or

es). It is also the unpredictable or rapid increase or decrease in price movement

in the market.

food_marketing and food_distribution.

vi.  Exchange rate — This is the rate at which one currency is exchanged for another
currency in the international market. It’s also the movement of money between countries

i.e. the domestic currency value compared with the foreign currency value.!?
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CHAPTER TWO

LITERATURE REVIEW

2.1 Conceptual review

2.1.1 Food price is the average price of specific food commodities, measured d@m{&ically,
consistent across regions and states? Food prices exhibit significant Variatic.m @blve over
time, often providing valuable insights into the dynamics of dd%}%arkets and
agricultural production.! Food prices impact both consumers@'@roducers of food.
Producers encompass the essential raw or unfinished mate@%}tilized in the production
process to create finished goods for consumer consu ' %, such as consumer foods.> The
price of food is contingent upon the expens@sociated with the food production,
encompassing food marketing and dis@ﬂ%ﬂ processes. Food price fluctuations are
predominantly influenced by Variousbé,ctors, such as political events, global demand,
exchange rates, government p@ diseases, energy costs, weather conditions, and the
availability of natural resom% for agriculture, like arable land.>* These factors contribute to
fluctuations in food@i)@ ith various consequences, including elevated food costs, threats
to food sec ri@n less developed nations, social unrest, diminished living standards,
malnutrit%, d increased poverty. The persistent rise in food prices in Nigeria has been

linkm@a surge in kidnappings, frequent instances of violence for monetary gains, youth

unrest, and a notable emigration of Nigerians seeking better opportunities abroad.’

2.1.2 Fuel Price, also known as the pump price of fuel at filling stations, is the regulated rate
paid per liter of fuel. It is set as the maximum regulated retail selling price by the Department
of Petroleum Product Price Regulatory Agency of Nigeria (PPPRA). When calculating the

cost of fuel products in Nigeria, two cost structures are considered: the cost of production (for
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domestically refined crude oil products) and the landing cost (for imported refined oil
products). These costs are then combined with the operational expenses of the Nigeria
National Petroleum Corporation (NNPC). Additionally, the pump price per liter of fuel in

Nigeria is influenced by the NNPC's profit margin and the profit margin of marketers.®

"The fluctuation in petroleum product prices is closely tied to the rise or fall in oil prices.
Prices play a crucial role in the process of transporting food products from prq{%@rs to
consumers and shape the dynamics between suppliers and consumers, %h&ver, price
instability, particularly in oil prices, stems from shifts in market forces v‘v‘%ﬁe oil industry,
as observed by Hamilton in 1983. In the context of the Nigerian @gfﬁy, the international
oil market largely influences changes in domestic petrolelép%ces since the majority of

€d. Q

refined products used in the country are impor@, underscores the significance of

exchange rates in assessing fluctuations in petrol oduct prices in Nigeria.”

2.1.3 The Exchange rate can be underst@%}fh rate at which one currency is traded for
another on the global stage. The pre '%g exchange rate commonly used worldwide is the
floating exchange rate, also rd\{eg)to as a flexible exchange rate. This system permits a
country's currency to be e ged for another with flexibility, adjusting according to market
forces.® Exchange r@s% ssessed using several methods, including the spot exchange rate,
forward exc @te, real effective exchange rate (REER), and bilateral exchange rate. The
spot excl@ge rate signifies the immediate currency exchange rate in the foreign exchange
marketyallowing for instant transactions. The forward exchange rate involves an agreement
between two parties to exchange currencies at a prearranged rate on a future date, serving as a
risk management tool for international transactions. The real effective exchange rate
considers the nominal exchange rate alongside a currency's relative price level compared to
its trading partners. Bilateral exchange rates gauge the value of one currency relative to

another, with the US dollar (USD) being the most commonly used currency in bilateral
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exchange rate calculations.’ It is mandatory to note that the rate of exchange are constantly
changing due to a variety of economic and political factors. Therefore, it is essential to rely
on up-to-date and reliable sources, such as financial institutions or central banks, when

measuring exchange rates for practical purposes.

2.1.4 Volatility refers to the occurrence of unforeseeable, swift, precarious, and occasionally
abrupt price shifts within the market. It signifies a period of market price ﬂuctu@ for a
specific product or commodity.'? Volatility is frequently assessed by calcuiat%ﬁe standard
deviation or variance to gauge returns within the same market index. The'statistical notion of
standard deviation enables one to quantify the extent of deviaﬁ@? the average value.
Market volatility is determined by computing the standard @Sﬁon of price fluctuations over
a specified time frame.!! Volatility is commonly li a@signiﬁcant price swings in either
direction, and there are various methods for assessing it, including the use of the beta
coefficient, option pricing models, and th@r deviation of returns.!> The persistent rise
in food prices in Nigeria is primaribb:%ﬁbuted to the volatility in energy prices and the

exchange rate of our local curreN)vith the global market.

o
2.1.5 Price volatili @quctuations in prices that have a corresponding impact on the
economy.'3 Price&yresents the monetary value or cost associated with acquiring a product,
reflecting w nsumers are willing to pay for it at a given point in time. Price serves as a
piv@%t in determining demand, where higher prices correspond to reduced quantity
demanded, and vice versa. Consequently, an increase in prices due to factors like fuel price
and exchange rates can result in inflation, reduced living standards, and an elevated cost of
living for citizens within the economy.'* The fluctuation in international commodity prices
has been a rationale for various policy measures, including the establishment of buffer stocks

and counter-cyclical payments. This argument is often substantiated through empirical
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evidence, typically employing measures like the standard deviation of prices or the
coefficient of variation to assess volatility. Elevated price volatility has been cited as a
justification for implementing commodity stabilization initiatives, such as price supports,

buffer stock programs, and producer subsidies. '

2.2 Theoretical review

There are several theories developed to provide explanation on price, which i%{ S price
discrimination, price determination, marginal utility theory, cost the ., elasticity
theory and behavioural economics theory. Oil and its derivatives are&y\v to be an essential
commodity that powers nearly all the sectors in the economy 0@1& volatility in the price
of oil and its derivatives; will have a significant effect-o&éﬁultural products and pricing.

Here are the theories that examine price of comm(ﬂ%a an economy such as Nigeria.

2.2.1 Theory of price discrimination ‘ @

Price discrimination is a pricinﬁ;@ employed by businesses to charge distinct prices for

the same product or service to ii erent customer segments. The underlying theory of price
discrimination posits th@@gmenting the market and applying varied pricing, a business
can enhance its egﬂ) profits and capture a larger portion of consumer surplus. The core
concept ol’% discrimination is rooted in recognizing that customers possess differing
levﬂgllingness to pay for a product or service. By identifying these disparities in
willingness to pay, businesses can charge higher prices to customers with a greater
willingness to pay, while still serving those who are inclined to pay lower prices. This
approach allows businesses to extract more value from their customers and augment their

revenue. The theory of price discrimination is typically attributed to Arthur Cecil Pigou, a
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British economist who introduced the concept in his 1920 book titled 'The Economics of

Welfare.' Pigou examined various forms of price discrimination, as detailed below; 16

Critics contend that price discrimination may raise concerns of unfairness and introduce

market inefficiencies. Common criticisms include:

 Inequity: Price discrimination can result in price disparities among customers, which
some view as unjust. Customers with limited ability to pay higher pri@ay find
themselves excluded from accessing certain products or service \

e Market Distortion: Price discrimination can disrupt marke’&mgetition by enabling
businesses to charge varying prices based on custome@cteristics rather than the

Q

actual cost or value of the product. This can in@maﬂ(et efficiency and diminish
consumer welfare. Q

e Administrative Costs: Implementi n@iscriminaﬁon strategies can be intricate
and costly for businesses. It in\;@es segmenting customers, collecting relevant data,

and managing pricing s[{t%s, which can elevate administrative burdens.!’

The theory of price disc Angt'iyon has been propounded by various economists over time.
Notable economists Who have contributed to the theory include: Arthur Cecil Pigou: An early
proponent discrimination, Pigou argued that price discrimination could improve
economi ficiency by better aligning prices with consumers' willingness to pay. He
believed that price discrimination could increase total welfare and benefit both businesses and
consumers. Joan Robinson: Robinson's work focused on imperfect price discrimination and
market power. She emphasized the importance of market structure and the ability of firms to
segment customers in order to extract more profits through price discrimination. Hal Varian:
Varian, an economist and information technology expert, explored the role of information

and data analysis in implementing price discrimination. He highlighted the significance of
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collecting and analyzing customer data to effectively price discriminate. It's important to note
that the theory of price discrimination is not universally accepted, and economists have
differing views on its merits and drawbacks. Many industries involving client services
practice first-degree price discrimination, where a company charges a different price for
every good or service sold. Second-degree price discrimination occurs when a company
charges a different price for different quantities consumed, such as quantity discou.nts on bulk
purchases. Third-degree price discrimination occurs when a company charg@ifferent
price to different consumer groups. For example, a theater may diyvi . goers into
seniors, adults, and children, each paying a different price when .see' tkke same movie. This

N
discrimination is the most common.!8 &%’\
&

According to financial conduct authority of the Uni e®1gdom; price discrimination may
encourage competing firms to charge lower g%es to win customers and may make all
customers better off than uniform pric@.‘)Y can also expand the market by allowing
customers who might ordinarily be d out to access the market, but the report also
cautions that it can be a sigiNt)weak or distorted competition. Firms can use price
discrimination to drive ﬂc't’ual and exclude potential rivals and present barriers to

consumers who maywant more pricing options.!®

2.2.2 Cost'theory

Q
Cos&ry is an economic concept that delves into the connection between the production of
goods and services. Its objective is to elucidate the mechanisms through which costs are
accrued in the production process and the factors that shape these costs. There are several
notable authors who have contributed to the field of cost theory; Adam Smith (1723-1790):
Although Adam Smith did not solely focused on cost theory but in his book ‘The wealth of

Nations’ laid the foundation for economic theory, including the concept of costs. Adam
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Smith emphasized that cost include both explicit expenses e.g. Labour, materials etc and
implicit costs e.g. forgone opportunities. Alfred Marshall (1842-1924): Marshall an
influential economist delved into cost theory in his book ‘Principles of Economics’. He
introduced the concept of short run and long run costs, emphasizing the role of supply and
demand in determining costs. Joan Robinson (1903-1983): Robinson’s work on cost theory,
particularly in her book ‘The Economics of Imperfect competition’, exa.mined the
relationship between costs and market structures. She highlighted the impact of %%}t power
and imperfect competition on costs. Ronald Coase (1910-2013); . prominent
contribution was the theory of transaction costs, in his work :Th ature of the firm’, he
examined how costs arise due to transactional inefficiencies at@}lored the role of firms in
reducing these costs. Harold Hotelling (1895-1973): Hgf\ehjng’s research focused on costs
related to the extraction and depletion of natural™sesoufces known as Hotelling’s rule. His
work laid the foundation for understandin ‘r@%splay between costs, scarcity and resource
depletion. It is worth mentioning tha@i‘d\eory is a vast field with contributions from

numerous economists over time. Tl@(b.‘authors represent a sample of influential figures who

have significantly contribut%q\ our understanding of costs and its implications in economy
theory.2? C)Q’Q’

The determination of the price for a product or service is not easy, several other factors
govern it. The theory of cost definition states that the costs of a business, it’s highly
determined by its supply and spending. The modern theory of cost in Economics looks into
the concepts of cost, short-run total and average cost and long-run cost along with economies
of scale. The cost of production including employee salaries, raw material cost, fuel costs,

rent expenses and all the payments made to the suppliers from the accounting costs.
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The modern theory of cost in Economics also specifies economies of scale where an
increased production decreases the cost per unit of production. The returns to scale first

increase then stabilize for some time and then decrease.?!

The theory of cost analysis enumerate a period, so short that during this short run period, a
company tries to increase its output by changing only the variable factors such as raw
materials or labour. The fixed variables remain untouched. The long-run period {t@re the

company can change any factor to obtain desirable outputs as per their interes@%ﬁmately all

&

Price elasticity of demand (PED) is a metric used t \the responsiveness of the quantity

these factors result in cost.

2.2.3 Price Elasticity of demand theory

demanded for a product or service to alteg'ons in its price. This concept aids in
comprehending the impact of price Vari@on consumer behavior and illuminates how
supply and demand for a product QVG:% in response to price changes. Similarly, supply
exhibits its own elasticity, term%s* price elasticity of supply, which explores the connection
between supply adjustm %('1\ price fluctuations. Together, these two elasticity measures
collaborate to dictat@gypes of goods produced and their quantities, and the prices at which

they are avai @1 the market. 22

Ecor@ts have observed that the prices of certain goods display very low elasticity,
meaning that a decrease in price has minimal impact on increasing demand, and an increase
in price doesn't significantly reduce demand either. An example of this is fuel, which has a
low price elasticity of demand. Consumers, as well as industries like airlines and the trucking
sector, tend to continue buying fuel at similar quantities regardless of price changes. On the

other hand, some goods are highly elastic, meaning that price fluctuations can result in
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substantial shifts in their demand or supply. If the quantity demanded of a product is highly
responsive to changes in its price, it is considered elastic. In other words, the demand point
for the product shifts significantly from its previous position. Conversely, if the quantity
purchased barely changes following a price adjustment, it is classified as inelastic. The
quantity doesn't deviate significantly from its previous level. There are several authors who
have contributed to the study of price elasticity of demand. Some notable authors .in this field
include; Alfred Marshall was an influential Economist who extensively studied t@‘z;}ﬁcept of
elasticity, including price elasticity of demand. His work laid dation for
understanding consumer behaviour. John Hicks made a signiﬁceint tr.i\bution to the theory
of demand elasticity, particularly through his concept of &@pensated elasticity’. He
provided valuable insights into the measurement aﬁc@erpretation of price elasticity.
Marshall Jevons was an English economists wh red the relationship between utility

theory and elasticity of demand. He emp Cﬁ%e importance of understanding consumer

preference and how they affect price siveness. Paul Samuelson a nobel laureate in
economics, contributed extens@%e field of micro economics. His book ‘Foundations
of economic analysis’ %g\h ed the significance of price elasticity of demand in

determining market L@
2.2.4 Behavi %} Economics theory

Behconomics is an interdisciplinary field that integrates principles from psychology,
sociology, and other social sciences to gain insights into how individuals and groups make
economic decisions. It challenges the conventional assumption of rational decision-making
by acknowledging the impact of cognitive biases, social dynamics, and emotions on
economic choices. In essence, behavioral economics contends that individuals frequently

deviate from the rational, self-interested conduct presumed by traditional economics. Instead,
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they exhibit various cognitive biases that can lead to predictable patterns of behavior. These
biases encompass phenomena like loss aversion, anchoring, and present bias, each of which
influences decision-making in distinct ways. Behavioral economics endeavors to comprehend
these biases and incorporate them into economic models to provide a more accurate depiction
of real-world decision-making. This approach allows it to elucidate phenomena that
traditional economics might struggle to explain, such as apparently irrational .choices by

individuals or instances where markets do not reach optimal outcomes. Q}i\
,é S0
However, critics of behavioral economics raise several concerns:
Y

e Lack of Predictive Power: Some critics contend that %’}oral economics lacks the
predictive capabilities of traditional economics."E@ argue that by concentrating on
individual biases, it may overlook the intr c:?of economic systems and may not
consistently forecast outcomes. N )\&%

e Subjectivity and Value Judgments: Critics also assert that behavioral economics can
be subjective and influe ce(&alue judgments. The identification and interpretation
of biases may diffe mong researchers, leading to varying conclusions and policy
recommendﬁ@%

e Overe %@s on Biases: Some critics propose that behavioral economics tends to
overe asize the impact of biases on economic behavior. They argue that

%ﬂividuals often exhibit rational decision-making and that biases may be less

widespread or influential than suggested by proponents of behavioral economics.?*
Notable proponents of behavioral economics include:

Daniel Kahneman: Kahneman, along with the late Amos Tversky, is considered one of the

pioneers of behavioral economics. Their research on cognitive biases and prospect theory,
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which challenges the rationality assumption in decision-making, earned Kahneman the Nobel
Prize in Economics in 2002. Richard Thaler: Thaler is known for his work on behavioral
finance and the concept of "nudges." He has argued that policymakers can design choice
architectures that guide individuals towards better decisions without restricting their freedom
of choice. Thaler received the Nobel Prize in Economics in 2017. Dan Ariely: Ariely has
conducted extensive research on irrational behavior and the impact of social. norms on
economic decisions. He has written several popular books, such as "Predictab@tional,"
which apply behavioral economics concepts to everyday life. These arej . %f prominent
figures in the field, and behavioral economics has gained recognit' a,Qd influence among
economists and policymakers around the world. Several p{gé}les have emerged from
behavioural economics research that has helped ec’c@lsts better understand human
economic behaviour. From these principles, go@%s and businesses have developed
policy frameworks to encourage a person .to \@5 particular choices which in behavioural
economics calls a ‘Nudge’. A ‘nudge’ 1%' to manipulate people’s choices to lead them to
make specific decisions or chc@ example, putting fruit at eye level or near the cash
register at a high school cﬁggia is an example of a “nudge” to get students to choose
healthier options. e@ml aspect of nudges is that they are not coercive; banning junk

food is not a nudgg, nor is punishing people for choosing unhealthy options.?*
2.2.5 i@ ;;etermination Theory

The theory of price determination seeks to explain how prices are determined in a market
economy. One of the most influential theories in this regard is the neoclassical theory of price,
also known as the theory of supply and demand. This theory was developed by a number of
economists, but it is primarily associated with the work of Alfred Marshall. According to the

theory of supply and demand, prices are determined through the interaction of supply and

29



demand in a competitive market. Here are the key elements of the theory; demand refers to
the quantity of a good or service that consumers are willing and able to buy at a given price,
during a specific period of time. It is influenced by factors such as consumer preferences,
income levels, prices of related goods, and expectations about the future. The law of demand
states that as the price of good increases, the quantity demanded decreases vice versa. Supply
refers to the quantity of a good or service that producers are willing and able to offer for sale
at a given price, during a specific period of time. It is influenced by fa@uch as
production costs, technology, input prices, and expectations about fut .&The law of
supply states that as; the price of a good increase, the quantity. s@e@ increases and vice
versa. Equilibrium: The equilibrium price and quantity are de@d at the point where the
demand and supply curves intersect. This is known as H@%ﬁ(et equilibrium. At this price,
the quantity demanded equals the quantity suppliedy and’there is no excess demand or supply
in the market. Changes in Price: If there is ‘@g in either demand or supply, it will result
in a shift of the respective curve. For ¢xaniple, an increase in demand will lead to a higher
equilibrium price and quantity, wh%cb‘decrease in demand will lead to a lower equilibrium

price and quantity. Similargc%langes in supply will also affect the equilibrium price and
quantity.?’ C)Q’Q

Alfred Mars Qa British economist, is considered one of the main authors of the
neocl i%theory of price determination theory. He developed these ideas in his influential
booﬁnciples of Economics," published in 1890. Marshall's work laid the foundation for
modern micro economic theory and greatly contributed to the understanding of price
determination in markets. In a free market economy, producers typically want to charge as
much as they reasonably can for their goods and services, while consumers want to pay as
little as they can to obtain them. Market forces will cause the two sides to meet somewhere in

the middle, at the price consumers are willing to pay and the producers are willing to accept.
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When the quantity of a good or service that's available matches the demand of potential
consumers for it, the market is said to achieve equilibrium. The concept of price theory
allows for price adjustments as market conditions change. Equilibrium price occurs when the
total number of items available in the market (supply), equates the total number of items that
can be consumed by potential customers. If a price is too high, customers may avoid the
goods or services or find other alternatives. This would result in excess supply an (%ssibly
cause producers to lower prices. In contrast, if a price is too low, demand mayq‘)&}fﬁcantly
exceeds the available supply, causing prices to rise again. The opti .}i?@taking into
account both supply and demand, is also referred to as the cleaEin i(‘.§. A market price is
not necessarily a fair price, it is merely an outcome. It does no@antee total satisfaction on
the part of buyer and seller. Typically, some assumptiof@out the behaviour of buyers and
sellers are made, which add a sense of reason t@%et price. For example, buyers are
expected to be self-interested and, althoui@gnay not have perfect knowledge, at least
they will try to look out for their own i%r'e . Meanwhile, sellers are considered to be profit
maximizers. This assumption li it@fr willingness to sell to within a price range, high to
low, where they can stay irgs'i}ness. When either demand or supply shifts, the equilibrium
price will change. e below explains why a market component may move when
supply or dema&i%fts occur. When a bumper develops, supply shifts outward and
downward, means more product is available over the full range of prices. With no
im -’«@ change in consumers' willingness to buy, there is a movement along the demand
curve to a new equilibrium. Consumers will buy more but only at a lower price. How much
the price must fall to induce consumers to purchase the greater supply depends upon the

elasticity of demand.?¢

Two forces contribute to the size of a price change: the amount of the shift and the elasticity

of demand or supply. For example, a large shift of the supply curve can have a relatively

31



small effect on price if the corresponding demand curve is elastic. In fact, the elasticity of
demand and supply for many agricultural products are relatively small when compared with
those of many industrial products. This in-elasticity of demand has led to problems of price
instability in agriculture when either supply or demand shifts in the short-term. The examples
above focus on factors that shift supply or demand in the short-term. However, longer-term
forces are also at work, which shift demand and supply over time. One particylar supply
shifter is technology. A major effect of technology in agriculture has been to s}%& supply
curve rapidly outward by reducing the costs of production per unit of o : . nology has
had a depressing effect on agricultural prices in the long-term. siqﬁp:\oducers are able to
produce more at a lower cost. At the same time, both popq&@r and income have been
advancing, which both tend to shift demand to the rig@ e net effect is complex, but
overall the rapidly shifting supply curve coupled wi ow moving demand has contributed

to low prices in agriculture compared to p 'éa@jndustrial products. At various levels of a
gaf

market, from farm gate to retail, uniqu%' y and demand relationships are likely to exist.
However, prices at different ark@{fels will bear some relationship to each other. For
example, if hog prices decline, 1.‘% can be expected that retail pork prices will decline as well.
This price adjustme@@

time to adjust thé?\k)e aviour. The three major pillars of pricing strategy are cost and profit

ikely to happen in the long-term once all participants have had

obj ectives,‘(%mer demand, and competition. The major goal is to persuade clients that this
prod@ indeed worth its price. To determine to price, sum all of the costs together and
deduct any other sources of revenue: this is the minimum profit you'll need to break even,
thus this is the starting point. To calculate the maximum selling price, think about both clients
and the demand for their goods. Now that a pricing range has been established, apply profit
targets and competitor information to determine the ideal price. In principle, the notion is

simple, but in practice, one must account for market factors and undercutting competition.
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Constant adjusting and monitoring are required to strike a balance between competitive prices

and maximum revenue.?’
2.3 Empirical review

Several papers have discovered that increase in fuel price and exchange rate could account
for a decline in the growth of gross domestic product (GDP) and an increase in Ehe level of
inflation rate. This section reviews the measurement used by different authors Qf;\mmerate
the effects of volatility in fuel prices and exchange rate on food pro c. d prices in
Nigeria. They also inform and recommend the causes and remedy fi uek price volatility and

exchange rate, its implications on food production and prices iq@ria;

2.3.1 Implications of fuel price volatility and exch@@vte on food prices

This study utilizes data from Iran to investiga\& short- and long-term effects of exchange
rates and energy prices on food produ tioC@d prices. Using Iran as a pertinent case study,
recent years have witnessed a signj rise in both fuel and food costs for its consumers.
The study employs ten food r}b& prices, exchange rates (the value of the Iranian rial per
US dollar), and petrole@@i :s as variables. It applies panel unit root tests, Pedroni co-
integration teStS’Q 1 as estimation techniques like Pooled Mean Group (PMG), Mean
Group (M%@Dynamic Fixed Effects (DFE) to a panel of monthly prices for ten food
pro Qrering the period from March 1995 to February 2018. The results indicate that
both in the short and long term, food prices tend to increase in response to rising energy
prices. Additionally, the findings suggest that the appreciation of the United States Dollar

(USD) concerning the Iranian rial has a positive and noteworthy influence on food prices in

the long run.?
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The study investigated the influence of oil prices, real GDP, and exchange rates on the
fluctuation of food prices in Malaysia. It utilized quarterly data spanning from the first
quarter of 2000 to the second quarter of 2016 and employed the asymmetric unrestricted non-
linear autoregressive distributed lag (NARDL) model. The bound test for co-integration
revealed a significant long-term relationship among the variables and fluctuations in food
prices. However, it was observed that oil prices exert a symmetric long-term effgct on food
price fluctuations, while GDP and exchange rates have an asymmetric long-te@pact on
food price movements. In the short term, oil prices were found to : significant
influence on food price volatility, while both GDP and exchange. ra ex}libited a significant
impact on changes in food prices. As a result, the study r@’\hends that policymakers

should pay more attention to the exchange rate factor a$ ,@osed to oil price volatility when

formulating policies.?’ @

The paper examined the sensitivity of @)\}rices to variations in petroleum prices and
exchange rates in Ghana over the per om January 1997 to August 2017. To provide a
comprehensive analysis, interews were also included as a control variable, considering
their potential impact as q@so'%conomic policy tool. The study employed various analytical
methods, including@%sen co-integration procedures, vector error correction models,
impulse res @unctions, and BEKK-GARCH estimations. The results of the study
reve%@osnive and significant long-term as well as short-term relationship between food
prices and all the macroeconomic variables considered in the model. In other words, an
increase in petroleum prices, exchange rates, and interest rates was associated with higher
food prices in Ghana. Furthermore, the study found that the effects of food price spikes
triggered by shocks in petroleum prices, exchange rates, and interest rates were enduring and

did not dissipate quickly over time. Based on these findings, the study recommends that

policies aimed at stabilizing food prices should involve the establishment of national
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petroleum buffer stocks to mitigate fuel price fluctuations, enhanced management of
exchange rates and interest rates, the creation of district, regional, and national food buffer
stocks, targeted fuel subsidies for crop farmers and food processors, and the removal of

obstacles in the food marketing system.3°

Through the application of the GARCH model (Generalized Auto-regressive Conditional
Heteroscedasticity), the analysis revealed two distinct conditions. Firstly, it was a\ t that
current information regarding the volatility of oil prices, exchange rate inflation
significantly predicts their future volatility in Nigeria. Secondly, éudy found that
Nigerians are more responsive to information concerning the St&bl@ 011 prices, exchange
rates, and inflation than they are to factors determining 0@ and inflation theories. This
study underscored the pivotal role of the media in @ﬁng and reporting exchange rates
and inflation rates in Nigeria. Given that the exglge rate has a positive impact on the price
level, as well as on the increased domes@duction and consumption of goods made in
Nigeria, it is imperative for both th rnment and the media to effectively manage the
dissemination of information%lt the depreciation of the Nigerian currency. This is
essential as a preventatw@g@gy to mitigate a sharp increase in demand for the United

Q

States Dollar (USD 31

Q

The study a d the pivotal macroeconomic factors influencing food production and price
inﬂ@%\!igeria. It investigated the impacts of exchange rates, money supply, and crude
oil prices on food production (and consequently food prices) in Nigeria, utilizing data
spanning from 1980 to 2018, sourced from the World Bank and the Central Bank of Nigeria.
The data underwent analysis using the Auto regression and distributed lag (ARDL) model,
which revealed the presence of a long-term relationship among the variables. In the short

term, food production, exchange rates, money supply, and crude oil prices displayed
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significance, while in the long term, all variables, except for food prices, remained significant.
The study offers recommendations aimed at boosting food production, including the
provision of loans coupled with prudent increases in money supply, vigilant monitoring of
agricultural loan utilization, and robust measures to safeguard the Naira from excessive

depreciation.?

The study aimed to identify specific thresholds beyond which changes in oil [{%%ould

significantly impact agricultural growth in South Africa. The variable -e@ed in this

analysis encompass foreign direct investment, exchange rates, and mor%ply. The study

revealed that the influence of exchange rates and foreign direc't){%e Rlent on agricultural

growth is positive, while the impact of money suppl.y 1 @ative. Given South Africa's

limited reserves of crude oil, the study recommends icymakers consider pursuing bio-
N

fuel production as an alternative strategy to sti% ¢ agricultural growth. Bio-fuels can be

derived from agricultural plants, and th@ces may be locally regulated to favor the
agricultural sector, particularly duri iods of oil price shocks. Additionally, the paper

proposes the provision of inceM to farmers in the form of grants or loans to encourage

year-round production, a@gs the reduction of import duties on agricultural equipment
and inputs.33 ( Q)

The study exantined the impact of oil price shocks on agricultural commodity prices in
Nig@r analyzing monthly data on oil prices, maize, soya beans, and the exchange rate
from 1997 to 2016. The analysis utilized both linear Auto-regression distribution lag (ARDL)
and non-linear Auto-regression and distribution lag (ARDL) models, both with and without
breaks. An asymmetric test employing the Wald statistic indicated the presence of
asymmetries in all cases, signifying that positive and negative oil shocks of the same

magnitude did not produce equal effects on agricultural commodity prices. The findings of
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the study demonstrated a significant positive relationship between oil price shocks and
agricultural commodity prices, indicating that an increase in oil prices leads to a
corresponding increase in agricultural commodity prices. Similarly, the exchange rate
exhibited a significant positive relationship with agricultural commodity prices. In conclusion,
the study asserts that oil prices have an overall positive relationship and a significant impact
on agricultural commodity prices. Consequently, it recommends efforts to enl.lance local
development in the oil sector, as this will generate positive spillover e%igs\ on the
agricultural sector. This includes the production of essential agric N ts such as
herbicides, pesticides, insecticides, and fungicides, which play ac i 'ca,k role in eradicating
pests that can damage agricultural products. This, in turn,&ggﬂres food availability at

affordable prices, contributing to an improvement in li\%@@ndards and overall welfare.34

The study aimed to investigate the factors inﬂugﬁgfood price inflation in Malaysia, and it
employed the Nonlinear Auto—Regressive@i'}'buted Lag (NARDL) technique to assess the
linearity and symmetry of the Variab]@der scrutiny. The results of the study indicated the
existence of long-term co-inte Q)n among the variables examined. The Vector Error
Correction Model (VEC %dﬂVariance Decomposition analysis pointed to the exchange
rate as the most e)@ous variable. Furthermore, the NARDL approach revealed that the
relationshi n food prices and the exchange rate exhibited symmetry in the long term
but as @ry in the short term. Given that the exchange rate is the most exogenous factor in
the study, and considering Malaysia's adoption of a flexible exchange rate regime,
policymakers face challenges in controlling fluctuations in the Malaysian exchange rate to
manage food prices effectively. In conclusion, the study suggested that efforts to adjust and

control food prices should focus on reducing food imports, thereby mitigating the pass-

through effect of exchange rate fluctuations on food price inflation.
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This study focused on assessing the spillover effects of oil price volatility on food prices in
both rural and urban areas of Nigeria. It aimed to understand the disparities in spending
patterns between these areas and how oil price volatility influenced food prices. The study
employed the GARCH (1, 1)-TY model to analyze the impulse response function and
variance decomposition of these effects on food prices during both the pre-crisis and post-
crisis periods. The study's findings revealed that in the post-crisis period, both agg.re%g food
prices (APF) and urban average food prices (APFU) exhibited a positive responqhgg\(ﬁl price
shocks. However, rural average food prices (APFR) responded negativ . \?1@ shocks. As
a result, the study recommends that policymakers should develop d%@k policy frameworks
to mitigate the impact of oil price shocks on food prices in r@nd urban areas. Notably,

these shocks tend to have a more significant effect on u%@xeas than on rural areas.3¢

This study aimed to examine the factors influ &food inflation in Indonesia, utilizing
quarterly data spanning from 2008Q1 to @%4 and employing the GMM estimator. The
results indicated that both backwar ing and forward-looking expectations exerted a
substantial influence on food irwn. Additionally, various factors such as food production,
agricultural sector outpuy, ﬁsaatructure, food imports, agricultural sector credit, demand
levels, and seasonaQynts (holidays) were identified as significant determinants of food

inflation in esia. Notably, backward-looking and forward-looking expectations,

domeic@prices, and demand levels played a noteworthy role in driving high food prices.?’

The study delves into the intrinsic connections between vital demand and supply factors,
including GDP, the price of crude oil, food imports, and food price inflation in Nigeria. It
spans the period from 1988 to 2017 and employs a co-integration and error correction
modeling framework. The findings of the study revealed that the price of crude oil, food

imports, and real GDP exhibit a long-term positive relationship with food price inflation.
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However, real GDP and food imports emerged as the primary determinants of food price

inflation. The Error Correction Model (ECM) indicated a gradual adjustment process. As a

result, the study recommends a focus on bolstering domestic agricultural production by

supplying agricultural inputs rather than cash as a policy incentive. Additionally, it's

important to note that expanding the scope of the study could provide a more comprehensive
AL
o

The study examined the factors influencing inflation through the co—integrati@%yroach and

and representative understanding of the dynamics at play.3?

found that past total exports and imports (with opposite signs) and the food price index had a
significant impact on inflation in Nigeria. The study recomme’r@ 2 implementation of
policies to maintain a moderate interest rate level, whichﬁv@(hd encourage investment and
boost production. Furthermore, it suggested reducin '@ation, enhancing the efficiency of

the exchange rate system, and promoting domestic consumption of petroleum products as

e
measures to control inflation in Nigeria.39< \)

The study employed an auto-regng(re distributed lag (ARDL) method to model the

connection between oil prk§}£ global food prices, using weekly data spanning from

'\
March 1983 to Feb;;a@ .

The study's findings demonstrated that alterations in grain
prices are notablyimpacted by shifts in crude oil prices.4?

Q

”Convers@, similar study examining the connection between crude oil prices and global
food ptiees identified a direct correlation between oil and food prices. This study utilized a
vector error correction model (VECM) and analyzed monthly data encompassing world crude
oil, wheat, rice, sugar, soybean oil, cocoa, coffee, and soybeans from July 1989 to February
2010. The findings of this study revealed that changes in oil prices have substantial long-term

effects on food prices. While the well-established positive relationship between oil and food
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prices is supported by the literature reviewed, it is important to note that existing empirical

evidence on this topic varies considerably.4!

In a study investigating the correlation between oil prices, exchange rates, and commodity
prices in the United States, conducted by Harri, Nalley, and Hudson, a Vector Error
Correction Model (VECM) was utilized. The study analyzed monthly data spanning from
January 2000 to September 2008. The findings indicated that commodity pric%&hﬁbit a

connection with oil prices for corn, cotton, and soybeans, while sucE a\d?%edge 1S not

observed for wheat. Moreover, the study revealed that exchange rates

"Nonetheless, in a study examining the correlation betw@qffle escalating crude oil prices

contribute to the

connection between prices over time.*?

and the growth of the United States current acco@%it, as conducted by Abbott, Hurt,
and Tyner, it was noted that the consistent r)\c\gg oil prices since 2004, coupled with the
simultaneous devaluation of the U.S. d& ative to the currencies of many high and low-
income countries, led to an incr%jcb‘in corn prices in the U.S. This was due to the

depreciating dollar resultin&imre affordable corn exports to countries like China and
'\

India.*3 Q
C)Q

The study e lehhe connection between changes in petroleum product prices, exchange
rates, and %ces of food items in Nigeria. It utilized monthly data spanning from January
201(@)ecember 2021. To assess the stationarity of the variables, the Augmented Dickey
Fuller (ADF) unit root test procedure was applied, and the data was analyzed using Auto-
Regressive Distributed Lag Models (ARDL). The ARDL estimation results revealed
compelling evidence that the prices of Premium Motor Spirit (PMS) and the exchange rate
have a significant positive impact on the prices of food items in Nigeria, both in the short run

and the long run. As a result, the study recommends that the government should consider a

40



gradual approach to subsidy removal on PMS, rather than an abrupt total removal, to mitigate

further increases in the prices of food items and other commodities in the country.**

The study examined the impact of fluctuations in the dollar exchange rate on food commodity
prices in several African countries from 1990 to 2021. It employed GARCH analysis to
assess the prevalence of exchange rate and interest rate volatility in selected African nations.
Additionally, the study conducted static and dynamic analyses using panel least SKI%S and
the generalized method of moments (GMM) estimators on panel dat %n several
commodity-exporting African countries, including Ghana, Gabon, %ﬂ, Nigeria, and
South Africa. The dynamic GMM results revealed that Variaﬁ% 'Exchange rates and
interest rates had a positive influence on commodity %@ The GARCH estimates
demonstrated a substantial increase in volatility, ug;@yboth normal and t multivariate
distributions. However, based on empirical findings;”the t-distribution yielded the highest
maximized log-likelihood of -8920.1 an@?}ﬁ atisfactory degree of freedom of 26.82
(which is less than 30). The results <Q@er indicated that the Nigerian Naira exhibited the
highest coefficient of Volatilit}&agﬁroximately 71.2%. Following that, the Ghanaian Cedi
had a negative volatility T, £71%, and the South African Rand had a coefficient of 65%.
Notably, while all @e demonstrated negative volatility concerning interest rates, all
countries e%@éna exhibited positive volatility in the exchange rates of their currencies.

Ghana, G@on, Tunisia, and Nigeria displayed negative exchange rate volatility.*S

This study aims to assess the impact of exchange rate volatility on agricultural commodity
prices in Nigeria. Additionally, it investigates whether exchange rate volatility has a
symmetric or asymmetric effect on agricultural commodity prices in Nigeria. To account for
the complex behavior of volatility, including non-linearity and time-varying risk, the study

employed the Non-linear Auto-Regressive Distributed Lag (NARDL) model. The analysis
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used monthly data encompassing real effective exchange rates, agricultural output prices,

inflation rates, and Real Gross Domestic Product (RGDP) from 2000 to 2018. The study

revealed a significant and positive relationship between both positive and negative changes in

the exchange rate and agricultural commodity prices. Furthermore, it found that the inflation

rate had a negative effect on agricultural commodity prices, while RGDP had a positive effect
AL
2

The study aimed to determine whether prices respond symmetrically or -as%étrically to

on them.46

movements in both official and parallel exchange rates. To investi this, the study
analyzed the impact of domestic prices in response to changes'i@.\ofﬁcial and parallel
exchange rates from 1995 to 2019, utilizing Shin et al..'s (&(@}%non—linear Auto-Regressive
Distributed Lag (ARDL) approach. The findings d that the influence of parallel

exchange rates on domestic prices was greater& at of the official exchange rate in a

symmetric scenario. However, domestic @esponded differently to the depreciation and
appreciation of the official exchang in Nigeria. Therefore, the study suggests that the
government should consider 1 menting fiscal austerity measures and, if necessary,

exchange rate unification %ale premium on parallel exchange rates becomes excessively

large. This (:ould‘lii shi€ld domestic prices from fiscal pressures.’

The study Qto investigate the relationship between food and oil prices using an
adV econometric technique called Quantile on Quantile Regression (QnQ). The analysis
utilized monthly data spanning from January 1993 to September 2020. To gain a
comprehensive understanding, the study categorized oil prices into supply and demand
shocks and food price indices into sub-indices such as Meat Price Index (MI), Dairy Price

Index (DI), Cereal Price Index (CI), Sugar Price Index (SI), Corn Price Index (COPI),

Soybean Price Index (SOPI), and Wheat Price Index (WOPI). The findings revealed a
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positive association between food prices and the various indices across different quantiles. In
the case of an oil demand shock, a stronger relationship was observed between the extremely
high and low quantiles, particularly in dairy, meat, and food indexes. Corn, soybean, and
wheat showed a stronger relationship in the lower quantiles. Concerning oil prices, a stronger
relationship was noted in the extremely low quantiles, especially in cereal, dairy, meat, and
corn price indexes. Conversely, a stronger relationship was observed between thg e()%remely
low and high quantiles in the food price index. With respect to the oil su;@;%ock, a
stronger relationship was observed in the extremely low quantiles . &?Q and dairy
indexes, and in the extreme middle quantiles for food prices. Cor.n S beﬁm, and wheat prices
showed a stronger relationship in the extreme middle q@s. The results confirm
variations in the dependency of variables, with extreme'l;@%?ive effects noted in the lower

and middle quantiles. This study's outcomes can a@cymakers in the agricultural sector

in formulating robust and comprehensive f’c@)to mitigate the impact of fuel prices on

food prices.* '6'

The study aimed to assess the Mlty in prices of essential staple foods using the GARCH
(Generalized Auto-Regre %&mditional Heteroskedasticity) approach and to identify the
driving factors beh@ns volatility over the period from 1970 to 2019. The results of the
study demons @ that there was consistent volatility in food prices during this time frame.
Sever. f@rs were identified as key drivers of this volatility, including insurgency, political
stability” in neighboring countries, trade liberalization, GDP per capita, inflation rate,
government effectiveness, crop production, crude oil price, and exchange rate fluctuations.
Based on these findings, the study recommends several measures. First, it emphasizes the
importance of maintaining peace and stability within the nation to support sustainable and
increased agricultural production. Second, the study suggests the need for better regulation of

cross-border food trading activities. Third, it advises a reconsideration of price stabilization
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policies and government interventions, particularly in the pre-liberalization era. Finally, it
underscores the importance of adopting a holistic approach to economic planning, given the

significant influence of macroeconomic variables on food price volatility.4?

The study aimed to examine the extent and directions of returns and volatility spillover
transmission between exchange rates and domestic food prices in Nigeria. It utilized weekly
data spanning from January 2010 to January 2019 and employed the enhancec oach
proposed by Diebold and Yilmaz in 2012 to assess these relationships. The s%)discovered

evidence of directional interdependence among the various food prices and exchange rates, as

indicated by the obtained spillover index.5® %\‘6.\

"The paper conducted an extensive analysis of the transmk%e)n of oil price movements to
local price returns in Nigeria, covering the perié@ January 1995 to May 2019. The
findings illustrate that the impact of oil pﬁ%ﬁk&atility on food prices exhibits variations
across different time frequencies. The% indicate a rapid and direct transmission of oil

price shocks to food prices, with lir@%pillover effects in the short run.5!

The study adds to the on food security discourse by examining the factors influencing
domestic food pricés ilQi ria. Employing VAR (Vector Auto-Regression) methodology,
GARCH, an @ odels, the research revealed that global food prices, as well as exchange

rates andglo 1 petrol prices, exhibit a substantial and positive impact on food price
Vola®2

The research investigates the interrelationships between oil price and foreign exchange rate
returns with the prices of specific agricultural products. It employs the innovative NOVEL
methodology introduced by Diebold and Yilmaz in 2012 to predict and measure the

directional volatility spillover from oil prices to food prices in Nigeria.>?
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The study utilizes a panel estimation method to examine the dynamic relationship between oil
price volatility and agricultural commodity prices, encompassing various commodities like
cocoa, coffee, wheat, palm oil, soya beans, beef, and more. The dataset covers the years 2006

to 2015 and incorporates an indicator for the effective exchange rate.>*

This study investigates the influence of oil price shocks on inflation in Nigeria. It employs a
Non-Linear Auto-regressive Distributed Lag (NARDL) approach, analyzing qu&@ data
spanning from 1999Q1 to 2018Q4. The findings indicate that rising oil, pri g)lead to an
increase in various inflation measures in Nigeria, including headline, cor food inflation.
Conversely, a decrease in oil prices lowers the marginal cost o@lﬂétion, resulting in a
moderation of domestic inflation. Furthermore, when exchaé;tes are removed from the
models, negative oil price shocks lead to higher in t@\!igeria, highlighting the role of

exchange rates in mitigating the impact of dec&n oil prices earlier, particularly as they
contribute to reduced external reserve‘, I&}'a

pressures. Core inflation responds mo '@niﬁcanﬂy to oil price increases than food inflation.

depreciation, and elevated inflationary

These results remain robust acﬁﬁs%arious econometric specifications and sample periods.
The study suggests that Central Bank of Nigeria should prioritize controlling core
inflation during pe@ij ubstantial oil price increases and reinforce efforts to enhance

domestic fo ction sustainability through agricultural intervention programs to reduce

the imEaa’Gf obal oil price fluctuations on food inflation.>

This study investigated the impact of exchange rate volatility on inflation in Nigeria, utilizing
annual time series data from 1986 to 2019. To achieve this, the study employed the
Generalized Auto-regressive Conditional Heteroskedasticity (GARCH) and Vector Error
Correction Model (VECM) to assess the long-term effects of exchange rate volatility on

inflation. The dependent variable was represented by the Consumer Price Index, while the
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independent variables included the nominal exchange rate (NER), money supply (MS),
imports (IMP), and exports (EPT). Stationarity tests indicated that the variables exhibited
mixed orders of integration, and bounds tests for co-integration confirmed the existence of a
long-term relationship among these variables. The findings revealed that both money supply
(MS) and nominal exchange rate (NER) had a positive and significant influence on the
Consumer Price Index. This implies that fluctuations in exchange rates and an .increase in
money supply contribute to inflation in Nigeria. Based on these ﬁndinng{h\é study
recommends that the central bank should implement measures to ¢ .NG‘Q growth of

money supply, aiming to reduce inflation to the lowest possible leve]§.\

S

2.3.2 Implications fuel price volatility on food prices QQ‘)&

N
This study investigated the impact of exchange ra(@%ty on inflation in Nigeria, utilizing
annual time series data from 1986 to \@g achieve this, the study employed the
Generalized Auto-regressive ConditiO@Qteroskedasticity (GARCH) and Vector Error
Correction Model (VECM) to ass%g%e long-term effects of exchange rate volatility on
inflation. The dependent V@l\e was represented by the Consumer Price Index, while the
independent variab @%ed the nominal exchange rate (NER), money supply (MS),
imports (IMP), a)iqiexports (EPT). Stationarity tests indicated that the variables exhibited
mixed orders\of integration, and bounds tests for co-integration confirmed the existence of a
long% relationship among these variables. The findings revealed that both money supply
(MS) and nominal exchange rate (NER) had a positive and significant influence on the
Consumer Price Index. This implies that fluctuations in exchange rates and an increase in
money supply contribute to inflation in Nigeria. Based on these findings, the study

recommends that the central bank should implement measures to control the growth of

money supply, aiming to reduce inflation to the lowest possible level.%’
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For the past four decades, oil has remained a primary source of revenue, energy, and foreign
exchange earnings for the Nigerian economy. Nigeria's heavy reliance on oil, however, has
exposed the country to economic vulnerabilities due to the inherent volatility in oil prices.
This study delved into the analysis of the relationship between oil price volatility and the
performance of various economic sectors in Nigeria, spanning the years 1970 to 2018.
Granger causality tests and the ARDL model were employed as estimation techr.liqzlﬁ. The
study's findings revealed that the impact of oil price volatility, specifically the d '\tfc pump
price of gasoline, and the exchange rate, is evident in both the short . ng run. In
contrast, the influence of inflation and the monetary policy rate.is ng-term phenomenon.
Notably, oil price volatility, the exchange rate, and moneta@icy have a positive and
significant impact on other economic sectors over the Po;@erm. Based on these results, the
study recommends diversifying Nigeria's econo@%ducing its dependence on oil and
fostering the growth of other thriving s t@ﬂych as agriculture and industry. It also
.

suggests that the government should C%' reducing the domestic pump price of gasoline
through the deregulation of the dowisfream sector, while simultaneously encouraging private
sector participation in oil re%% o stimulate healthy competition and bring down fuel prices.
Addressing exchan @%riability, the findings propose the development of a systematic

exchange rate poI"&Xt rough monetary measures to promote price stability in the food sector

and overall écoffomic growth in Nigeria.>8

Q
The&l primarily focuses on human welfare and the satisfaction of fundamental needs,
which encompass essentials like food, beverages, shelter, and clothing — the basic necessities
of life. It reaches the conclusion that an increase in prices of petroleum motor spirit (PMS)
and dual-purpose kerosene (DPK) leads to a subsequent increase in the inflation rate,
resulting in a decline in the standard of living and human welfare, and vice versa. The study

employed the Auto-Regressive Distributive Lag (ARDL) method, along with a collection of
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time series data, to establish a robust connection between human welfare, encompassing food
and other fundamental aspects of life, and oil-derived products such as PMS and DPK. This
suggests that a surge in fuel prices directly impacts human welfare, subsequently diminishing

the standard of living and elevating the cost of living in the economy. ¥

This thesis delved into the determinants of oil price volatility in African oil-exporting
countries within OPEC. Employing the pooled mean group Auto-Regressive Distl‘i@d Lag
model, the study unveiled that oil price volatility significantly impacts,in g}in these
countries over the long term, but this impact varies in the short term. esult, the thesis
advocates for diversification in African oil-exporting nations, en@)ﬁhg the development
of alternative sectors such as manufacturing and agriculturéig%olster exports and foreign
exchange earnings. Furthermore, the study under q@e importance of implementing
effective programs to ramp up food production paﬁulaﬂy during periods of elevated oil
prices. Encouraging private sector involv@.ej&n griculture and other economic activities,
as well as exploring various poli Is to combat inflation and enhance economic

performance, is also recommen&%

'}
The thesis highlighted @serent volatility in agricultural commodity prices, utilizing

GARCH (1,1) fog{h‘gaﬁalysis. The study established that oil shocks exert a significant short-
term inﬂua%ghe volatility of certain food prices in Nigeria. Consequently, government
inte %is deemed necessary to mitigate this price variability, ensuring that it remains at
a manageable level and does not pose a threat to farmers or food security in the nation. These
interventions could involve enhancements in the market information system, which would
help reduce market speculations, price fluctuations, and uncertainty, and prove especially
valuable during periods of food crises. Therefore, the government is advised to focus on

controlling the pump prices of refined oil products, optimizing the operation of refineries,
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promoting the use of alternative energy sources, and advocating for the adoption of organic

fertilizers. These measures will help counter the impact of high oil and food prices.5!

The study delves into the co-integration among the key variables utilized in the analysis,
namely food production, oil price, trade openness, and inflation. It employs a non-linear
panel Auto-regressive Distributed Lag (ARDL) model. The outcomes of the estimation reveal
the presence of asymmetry in the behavior of food prices, particularly in the 10@. The
study primarily examines the effects of oil price changes on food prices w-ith% -exporting
developing nations. The results indicate that an increase in oil prices tends, to result in higher
food prices in the long run, while a decrease in oil prices do'es@n.\ecessarﬂy lead to a
reduction in food prices over the long term. Neither oil.pri&@&reases nor reductions appear
to have an immediate impact on food prices. Th e@,\the study recommends that oil-
exporting developing countries should develo implement long-term agricultural policies
to buffer their economies from potential @}ﬁfood crises that may arise due to fluctuations
in oil prices. Moreover, it is advised @B‘ vernments take measures to ensure stability in oil

prices, as it is believed that arNg)ease in oil prices can trigger a chain reaction of higher

food prices and inflation @)egonomy.62

In the journal art)ﬁkg titled '"The Relationship between Oil and Food Prices in the European
Union,' the r utilizes 228 monthly observations spanning from 2001 to 2019. The study
emp‘@m Ordinal Least Squares regression model for estimation and analysis. The results
reveal a statistically significant, albeit economically inconsequential, impact of oil prices on
the prices of food in the European Union. Consequently, the study concludes that oil prices
do not directly affect food prices in European Union countries. Furthermore, the author points
out that there was an increase in the demand and consumption of food in the year 2020, as

reported by the European Institute of Innovation and Technology. This increase in food
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demand was linked to the significant changes in both oil and food demand during the
economic shock caused by the COVID-19 pandemic. The study suggests that individual

behaviors might be influenced by the collective behavior of others.

This study investigates the relationships between energy prices and food prices by employing
a Vector Auto Regression (VAR) model, focusing on eight Asian economies during the
period from 2000 to 2016. The findings of this study reveal that energy prf&s\(b(ert a
significant influence on food prices, particularly within the agricultural seeto%& observed
that shocks in oil prices lead to a positive response in agricultural food prices. Furthermore,
the study emphasizes that inflation in oil prices poses a threat t'(‘\&g%)?ecurity. To mitigate
this risk, diversification away from heavy reliance on fgss&@t%is recommended. The ideal
approach involves transitioning towards a balanc ination of renewable and non-
renewable energy sources, which would enhanc ﬁ

)

highlights that the impact of biofuel prices on food prices is statistically significant, implying

energy and food security. The paper

that an increase in biofuel demand versely affect the prices of agricultural products,
thereby jeopardizing food secutity) particularly in vulnerable and developing economies.
Additionally, it was di %Se'él that oil prices, a key component driving food price
fluctuations, have @}Qort and long-term positive effects on the volatility of agricultural
food prices. heightened impact of oil price fluctuations on agricultural products is
attri%@ he growing dominance of industrialized agriculture in both farming and

production processes. %
2.3.3 Divergent views of fuel price volatility and exchange rate on food prices.

The thesis highlights that even though different countries respond distinctively to fluctuations
in oil prices, it is not guaranteed that countries with similar experiences will exhibit identical

reactions. This suggests that the presence of asymmetry results in varying responses among
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countries sharing common tendencies. The thesis employed a non-linear auto-regressive
distributed lag model for its analysis, and the estimations indicated that, for oil-exporting
nations, the direction of this asymmetry was negative at lower quintiles. These findings
support Hamilton's assertion that "significant changes in oil prices are required to have an

impact on inflation.%s

The analysis results reveal that it is inaccurate to assume that changes in oil @'have

significant and uniform effects on countries worldwide. This discrepaney % from the

differences in income levels, financial development, and energy legislation among nations.
. L . . N

As a consequence, alterations in oil prices impact these eco%gn s in distinct ways.

Additionally, the study uncovers that fuel price increasx@not consistently affect food

prices in certain countries across the globe, which %@lecessarﬂy lead to inflation.%¢

The regression analysis reveals a distinct r ﬁt@jp between oil and food prices. It suggests
that neither the exchange rate nor the %1' ports of the European Union significantly and
substantially affect food prices. Q&Ver, the unemployment rate demonstrates both a
statistically significant a %conomically impactful relationship with food prices.
Consequently, the @mmends that policymakers should prioritize policies aimed at
enhancing the a%@ltural and food industry to mitigate high food prices. It also suggests that

less emphast ould be placed on oil prices unless there are substantial infrastructure

chal1%©within the country.®’

This paper utilized an Auto-regression Distributed Lag (ARDL) model covering the period
from 2001 to 2016 and examined a sample of 21 countries that are both food-importing and
oil-exporting economies. The study revealed that a negative relationship between oil prices
and food prices exists in the short run, while a direct relationship is observed in the long run.

Moreover, the research established that causality between oil prices and food prices is
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unidirectional, with causality originating from food prices to oil prices. This suggests that the
agricultural market plays a significant role in driving the energy markets in the sampled
countries. For instance, Nigeria exported 3.2 million tons of cassava to China in 2013 for
industrial use (Premium Times, 2013). Such substantial export demand can artificially create
food scarcity and lead to price increases if precautionary measures are not implemented. In
light of these findings, the paper recommends that policymakers in developing oi.l-ex(gorting
countries should prioritize the implementation of appropriate agricultural poli%&med at
promoting favorable food prices and ensuring a stable food supply. : icies could

include providing incentives to enhance food production, such a3 %r;{lg fertilizers, credit

facilities, seedlings, and farming equipment to farmers, among @measures 68

The study examined the relationship between food % atlon and a macroeconomic index
by utilizing principal component analysis an % Granger causality test. The research

employed monthly data spanning from 1@ 05, focusing on various food categories,
including eggs, meat, milk, oilseeds y sugar, and wheat. The macroeconomic variables
under consideration encompass de oil prices, the consumer price index, and the food
price index. The results o %rﬁllysis indicated a correlation coefficient between the derived
principal componen@xe macroeconomic index. This coefficient ranged from 0.87 for the
global GDP @6 for the consumer price index. Furthermore, the study identified that the
food % ion index exhibited the most substantial influence on the macroeconomic index.

Howevef, the researchers did not uncover a direct connection between oil prices and the food

price component. %

In conclusion, the examination of the literature review reveals inconsistent findings
concerning the interplay among oil price volatility, exchange rates, and fluctuations in food

prices. On the whole, it is clear that both oil prices and exchange rates contribute to elevated
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food production costs and subsequent price variations. This, in turn, leads to heightened

inflation rates and increased food insecurity in Nigeria.
2.4 Methodological review

In an attempt to investigate the relationship between the exchange rate, fuel price volatility
and food prices in Nigeria, this study adopts a non-linear auto-regressive distributed lag

(NARDL) co-integration technique which is an extension of the well-known AR '&roach

by Pesaran et al.,”® Auto-regressive distributed lag (ARDL), Generali;‘d\gﬁ—regressive

.\
(ARCH), to capture both long-run and short-run asymmetrie%'\ en variables. Public

conditional heteroscedasticity (GARCH) and Auto-regressive condit;'ona eteroscedasticity

policy schemes, such as price floor and price ceiling, pla%&nportant role in oil-exporting
developing countries.”! The pricing schemes plac@% to how the price can adjust up or
down which essentially validates the possibﬂw asymmetric relationships. Also note the
fact that the interplay between firms’ stobtures and market power may account for both
long-run and short-run asymmetrieé)' rice movements.”> Consequently, an assessment of
the effect of the exchange rate}?érice on food prices in a panel, by means of a non-linear
technique to capture t@y ?netric effect of oil price on food production and prices,

becomes necessa%g;ﬁerefore, this study utilizes a non-linear (asymmetric) Non Auto-

Regressivs%@lted Lag model as developed by Shin, Yu, and Greenwood-Nimmo.”

Whe@npared with the classical co-integration models, NARDL models possess a number
of very strategic advantages. First, they perform better in determining co-integration relations
in small samples. Secondly, they can be applied regardless of whether the regressors are
stationary at the level or at first difference. However, they cannot be applied if the regressors
are stationary at the second difference, as the presence of an I(2) variable renders the

computed F-statistic for testing co-integration invalid. Thirdly, the NARDL framework is
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particularly suitable for this research problem as it allows for capturing both the long- and

short-run asymmetries, and also for detecting hidden co-integration. 74
2.5 Theoretical framework

Using the theory of price determination under perfect competitive market structure, which
states the assumption that price is determined by the combine forces of demand and supply

which is called the invisible hands. In this study, it was discovered that demand a&ply is

not only the major determinant of price but other factors included; excli%@oﬂuctuaﬁons

and pump price of fuel in an economy such as Nigeria. Fluctuation g price of fuel and

exchange rate can lead to an increase or decrease in prices of foo%@ﬁg sdn Nigeria.”

This theory assumes a perfect competitive market, wheré@orces of demand and supply are

allowed to dictate the price of food using the equi\@'L price formula.

P = f(Dy,So) Q\ﬂ

Where P= Price, f = functional rel@ ip, S¢ = quantity supplied, D; = quantity demanded

@'\

t = time period. Q

and

It should b @hat quantity supplied are determined by some certain factors which are;

St =t,Mt,Wt,Zt) 2.2

Where S; = quantity supplied, f = functional relationship, P; = price of other commodities, C;
= cost of production, L = Government legislation on Agriculture, M; = market structure, W; =

weather condition and Z; = other factors affecting supply,

Assuming a linear function in equation 2, it thereby becomes;
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St = a0 + Pt + 02Ct + o3L¢ + M+ asWe+ea 2.3
Also note that quantity demanded are determined by some certain factor which are;
Dt = f(Pt, P O¢, It, Tt, Wt, Lt, Yt) 2.4

Where P; = price of the commodity, Po; = price of other commodities, I; = income of the
consumer, T; = Taste of the consumer for the product, W = weather cond.iti?& L =

Government legislations on Agriculture and Y = other factors affecting demandé

However, since food does not attract Government legislation as ‘s%it will not be

considered in this study as well as Taste (T) and Weather conditlb%

Q»){o

A linear function is assumed for equation 4;

D¢ = Po + B1P¢ + B2Po¢ + B3lc + €2 Q

Therefore, on the assumption of perfect c@we market structure (M), price is determined

when the demand equals supply; hen ation 3 and 5 (S¢= D).
ap + o1 Pt + 02Ct + asle + a&ywt + eu=Po + Pi1P¢ + B2Po¢ + B3It + €2 2.6
Make P; the subJectQt)&nula

a1Pe- BiPy f% + 02Cc + 03Le + 04Mc + 0sWe - B2Poc - Bsle + - e 2.7
(a1 -@= oo + 02C¢ + a3L¢ + 04M¢ + asW¢ - B2Po¢ - B3le + €¢ 2.8
Divide both sides by (a - B1)

Pi= ao/(01- 1) + 02C/(a1 - B1) + azLe/(ou - B1) + 0sMe/(01 - B1) + asWe/(a1 - B1) - B2Pod/ (01 -

B1) - Bsle/(a1 - B1) + €d(au - P1) 2.9
Pt= ‘90 + ‘Q1Ct + ‘Qth + ‘Q3Mt+ ‘Q4Wt - ‘95P0t - ‘961t+ Ut 2.10
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Where;

Qo= ao/(a1 - Pr1), Q1 = o2/(our - B1), Q2= 0a3/(at1 - B1), Q3= as/(at1 - P1), ' Qa= as/(a1 - B1), Qs =

B2/(au - B1), Q6= P3/(a1 - P1) and ye= €¢/(a1 - P1).

Note; since in production, fuel (F) and foreign inputs (tractors and machines) which involve
foreign currency to purchase these inputs; thereby involving foreign exchange. This will

come into the model under the cost of production (C;) which makes equation 10 th&?&b
P ="Q¢+ 0/FP + 0:ER + Q,L; + ' Q3M;+ QsW; - QsPo; - ' Qel; + Ut ‘%\% 2.11

Where Qo to Qs and 0 to 0, are parameters of the model to be e&;@ﬁ? Y is the error term.

FP, ER, L, M, W, PO and I are the dependent variables. QQ’)&

Where FP represents Fuel price and ER represen@ge rate, L represents Government
legislation, M represents Market structure, .W@Sesents Weather condition, PO represents

price of other commodities and I repres%t;d}me of the consumer.

2.6 Summary of gaps in tleﬁ?cgure

Fuel price volatility has a,@gl?ant impact on food price in the long term but not in the short
term. Both agricuthﬂ)Qood production and prices exhibit positive responses to oil price
shocks. The fi (%s indicate that approximately 64.17% of the variance in food prices can be
attrib (@movements in fuel prices and exchange rate volatility. Additionally, it is evident
that@tion in fuel prices poses a threat to energy security and, in turn, endangers food
security in Nigeria as a nation.%” The literature review fails to address the specific factors
contributing to the rise in food prices in Nigeria, notably the role played by the continuously
increasing exchange rate of the Nigerian Naira against foreign currencies, prices of other
goods, income of the consumers, Government spending on Agriculture and weather

conditions. The escalating exchange rate issue serves as a central motivation for this research
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paper. As of August 24, 2023, using the Xe currency converter app, the exchange rate

between the Nigerian Naira and the US Dollar stands at N757 to $1. This substantial

exchange rate variation leads to increased costs in oil product imports, particularly given

Nigeria's significant dependence on imported refined crude oil. Consequently, this escalation

in production costs exerts negative effects on social welfare, standard of living, and results in
QP

The study aims to examine the interconnections among exchange rates,‘g\@ and food

a higher inflation rate within the country.

prices within the Nigerian context, with a focus on unraveling the consequences of fuel price

. L L e ‘
fluctuations and exchange rate variations on food prices in ngerw)\\,
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CHAPTER THREE
METHODOLOGY
Preamble

In this section, the model specification, sources of data, measurement of variables and the

estimation techniques to be used to achieve the objectives of the work are specified. (bﬂ

N

3.1  Model specification . %

3.1.1 Effect of fuel prices and exchange rate on food prices in N &riaE
. \ 9

From the theoretical framework the model that is employed %%’\study is presented below,

removing M representing Market structure; since there ,@Q data available to capture;

P ="Q + QFP +Q:ER + Q3L + QW + ‘f&t - Qelt+ ue 3.1
Where Qg is the constant in the modéland=Q; - Q¢ are coefficient of the variables in the

model to be estimated, y; is the e@[erm. FP, ER, L, W, Po and I are the independent
, Exchange rate, Government legislation, Weather condition,
.3

variables, which are Fuel p%
nd Income of the consumer. While P* is the dependent variable

Price of other commediti

which is the Pricewof dgticultural products (Food).

Q

Equation (3.1T) is the base line model for this study which will be employed to achieve

obj e@one of this study.

P& ="Qo + QFP +LER + Q3L + QyW+ QsPoy - Qe+ ys
Hence, the expectation of the coefficient are as follows; B1 -Bs> 0 and Bs< 0.
Equation 3.1 can be stated as;

P* = f(FP, ER, GL, WC, Po, IC) 3.2
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Where;

FP is fuel price. ER is exchange rate, GL is Government legislation, WC is weather

conditions, Po is price of other commodities and IC is income of consumers.

The model for estimation is the ARDL (Auto-Regressive and Distributed Lag) to determine

the effect of changes in fuel prices and exchange rates precede changes in food prices in
Nigeria. &
Considering an ARDL (1,1) model for simplicity: ‘%\

. %w
: QQJ
S
A represents the first difference operatqﬁ

a is the intercept term. (_)

Bi1 s the coefficient for th ed dependent variable.

AP =o+PB1 AP*1 +y1 AFP, +v, AER, +e¢t

Where:

v1 s the coefficient f(%g first difference of volatility in fuel price (AFPtAFPt ).

.\
v2 is the coeff@f r the first difference of exchange rate (AERtAERt ).

gt is the,<J erm.
Q

The modelallows direct examination in the short-run effects of changes in fuel price

Vola®and exchange rate on food prices. To determine the long run effects, the extension
of the lag order of the dependent variable or include lagged levels of FP and ER along with

their differences in the model.

69



3.1.2 Analyse the level of volatility in fuel prices and exchange rate

Using the GARCH equation model approach to analyse level of volatility in fuel price and
exchange rate, equation 3.1 was adopted with volatility symbol on exchange rate, fuel price
and food price. Other variables will not be affected by the volatility. GARCH model is
widely used to model and forecast the volatility of financial time series data, including
AL
o

VP ="Qp+ QVFP +Q,VER + Q3L + QW+ QsPo; - ‘Qel; + ys \%

exchange rates and fuel prices.

In equation 3.3 above, VP is volatility in food price, VFP is VO}a{&iﬂ fuel price, VER is
volatility in exchange rate, L is government legislation, W is w@ condition, Po is price of
other commodities and I is income of consumers. &

i

Qo is the intercept term. 'Q; to Qe are the g ient associated with their respective

independent variables. < )\&)

To analyse the level of volatility i@i prices and exchange rate, assessment was made to

ascertain the magnitude and si g)}k)ance of the coefficient 'Q; and ;.
'\

A larger absolute o@ﬁ&ﬂz shows that fuel prices (FP) and exchange rate (ER) are more

responsive to, ¢ s. Higher magnitude indicates higher volatility. Hypothesis testing is
performedg‘wlﬁtermine whether Q) and 'Q; are statistically significant. Significant coefficient
impli@at there is a relationship between fuel price and exchange rate, which contribute to

volatility.

Other factors such as L,W, Po and I may be considered, as they could influence fuel prices
and contribute to volatility. The significance and magnitude of their coefficient is analyzed in

similar manner.
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3.1.3 Examine the effect of volatility in fuel price and exchange on food price

To achieve objective 3 equation 3.1 was transformed by generating the volatility of the

variables using the approach model below;
VP ="Qp+ QVFP + Q2VER + Q3VL; + QUVW,+ 'QsVPo - QeVIi+ ys 34

From equation 3.4 to test for volatility, the ARDL (Auto-Regressive Distributed La%gamily
was introduced on both sides, thus affecting changes in some variables on the ri@\band side

(independent variables) and on the left hand side (dependent variable). ‘%\

From empirical standpoint, it was discovered that the major fa@)pesponsible for food
prices volatility are fuel prices (FP), Exchange rate (ER),K@her conditions (W) and Price
of other commodities (Po). Other factors stated %@ﬁdel like Government legislation.

Income of consumers does not really affect chan§1 prices of food.
3.1.3 Asymmetric effects of Volatility%;l)price and exchange rate on food price.

To achieve objective 4, using eqiation 3.1, the NARDL model approach was adopted.
NARDL is an approach thag%oqmmodates nonlinear interaction between variables.Utilizing
the NARDL (NoQijl%QAuto-Regressive Distributed Lag) model to explore the
interrelations i;bxamong the variables, including fuel prices, exchange rates, government

I&

detec e interactions that exists between fuel prices and exchange rate in Nigeria and its

regulatio ther conditions, the prices of other commodities, and consumers' income. To

major effect on food prices.

VP =Bo + X ni=1 BiVPe1 + Y mj=o Y=o YJKIVFPi—j VER 1] + > pi=0D qk=0 YjkIVLi§ VW 1

+

Y 1i=0 Y, Sk=0 YjkIVPOkej VI 1 + ue 3.5
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Where:
Bois the untercept term.
B1 is the coefficient of the lagged VP terms.

vjkl are the coefficients of the interaction terms between the independent variables. J

represents the lag. K and 1 are the exponents that determine the nature of the non-l@y.

&
Ut is the error term. ,%\

Fluctuations in fuel pump prices, whether increasing or de&ueéq%? can lead to price
instability. A strong foreign exchange rate relative to our @:'%?currency has a detrimental
impact on food prices, particularly because Nigert @s more on imports than exports.
Many agricultural machinery and inputs are i@rted, requiring foreign currency for their
purchase. Hence, a high foreign exchan@ for these imports raises production costs,

consequently causing an increase in t ces of the end products.

Q

Fuel prices and exchange reﬁa&e the integral components of the overall production costs of
Agricultural goods. @’:%production costs directly translate to higher final product prices.
Government leg@tjon in the agricultural sector pertains to the laws and regulations set by
the government regarding the retail pricing of commodities in the market. A specific
gove@%agency is tasked with enforcing these pricing laws and regulations. This agency
has the authority to adjust commodity prices, either upward or downward, to incentivize local

producers or discourage the demand for imported goods.
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3.2

Measurement of variables

The description of data and its measurements included in this analysis are described below;

Table 3.1:
VARIABLE DEFINITION MEASUREMENT SOURCES
Food price (PF) The average price | Food price is | Nigerian Buseau of
level for food across | measured using the | Statistics ‘l{\‘&lletin
the country, it can | Consumer Price | 2022. &
also be defined as the | Index (CPI) ¢ QO
price that consumers ‘%\
are charged for food
purchased at a . Q *
particularly time and ‘\\c\
period. LY
Exchange Rate | This is the rate at | The &%}ence Nigerian Bureau of
(EXCHR) which the domestic | between the | Statistics Bulletin
(Nigerian) currency | Curren®ics” exchange | 2022.
is exchanged with rat ided by the
Foreign Currency e.g rket Exchange
(American Dollar)~ A{ ‘rat
Fuel Price (FUP) The pump pr'ce@ yComparing of the | The Central Bank
which Fuel is at | pump price of Fuel | Statistical  bulletin
the Gas s in | from different Gas | 2022 and NNPC
Nigeri Stations. Looking for | statistical bulletin
a\) Variation in their | 2022
QO « prices.
Government ) organ of | They make use of | Nigeria Bureau of
Legislation (GL) C @ ment vested | policies to enacts law | Statistics Bulletin
Avith the | in other to protect | 2022
6\, responsibility of | consumers or Local
‘% enactment of laws | Industries etc
concerning fixing of
Q Agricultural products
Q pricing, whether in
the Local, State or
Federal Government.

Source: Author’s computation 2023.

33

Sources of data
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Food prices volatility is measured by the consumer price index (CPI), offer a measure of the
monthly change in international prices of a basket of food commodities. The index consists of
the average of five commodity group price indices weighted with the average export shares of
each of the groups. It comprises the cereal price index, vegetable oil price index, meat price
index, sugar price index and dairy price index. The consumer price index was sourced from
the Nigerian Bureau of Statistics (2022), the database of the Food and égricultural
Organization (FAO) of the United Nations. Oil price is the pump price at wh@%}troleum
products are sold in the domestic market. This was sourced from e. igeria National
Petroleum Corporation (NNPC) and Central Bank of Niger.ia gsgical bulletin 2022.
Exchange rate measured by the difference between the two cu@es exchange rate divided
by the market exchange rate. This is sourced from Nigé@%ﬁreau of Statistics and Central
Bank of Nigeria statistical bulletin 2022. Goven@%gislation, laws and reforms of the

federal government of Nigeria sourced fro@@erian bureau of statistics bulletin of 2022.

34 Technique of analysis (@'

This section entails the presentatign of the techniques employed to achieve the objectives of
this study. First, the p@a '(?n of the process adopted in extracting the Fuel price and
exchange rate ng ity variable, the pre-test of variables and then presentation of how
objectives %Qro, three and Four. These include preliminary analysis and test using
descuptiye statistics, Co-variance analysis, Correlation Analysis, Unit root test (Augmented

Dickey-Fuller test) and co-integration test and how each objective are achieved.

3.4.1 Investigate the effect of fuel price and exchange rate on food price.
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Using equation 3.1 as baseline model to achieve objective one, ARDL (Auto-Regression and
Distributed Lag) Model was used to determine if changes in fuel prices or exchange rates
precede changes in food prices, indicating potential causal relationships. Studies was
conducted to determine the effect of Fuel price and exchange rate on food price in the short
run and the long run; the positive effect of volatility and the negative effect of volatility. In

the context of investigating the effect of fuel prices and exchange rates on food ?wbices in
Nigeria. Q}(\
3.4.2 Analyse the level of volatility in fuel price and exchange rate‘%\

[ ) ﬂ
From equation 3.1, the explicit form of the equation is specified ﬁ

VP ="Q + Qi VFP +Q,VER + Q3L + QW+ QsPg; @) Ut

The behaviour of fuel prices and exchange rate% studied, and future volatility in the
market was forecasted, using the index da W%ﬁ}ty of volatility models used in forecasting
are the GARCH model of Bollerslev (1%6') , the Exponential GARCH (EGARCH) model of
Nelson (1991)%, and the Glosten, %ng;lathan and Runkle (1993) (GJR) model.* They all
represent models for forecasfi &Volatility (Letema and Mbwambo, 2023).* The Generalized
Autoregressive Condt i@’%ieteroskedasticity (GARCH) technique was first put forth by
Bollerslev in 19%\95 a way to identify symmetry in volatility. Since then, several studies
(Dritsaki, Chaido 2019; Massimilano Caporin and Michele Costola, 2019) had developed and
use@rent variants of asymmetric GARCH specifications.> ®As the name suggests, the
asymmetric GARCH approach helps to account for the leverage effect and specification of
the conditioning variance in a logarithmic form. In contrast to traditional time series and
econometric models, which work on the premise of constant variance, this kind of model is

beneficial for simulating variability in fuel price and exchange rate volatility.”
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In addition, the Autoregressive Conditional Heteroskedasticity (ARCH) model established by
Engle (1993) was quickly extended to include a more flexible lag structure due to the

difficulty of negative variance parameter estimations in empirical applications (Bollerslev,

1986). ARCH (p) is stated as

P
ol =0, + Yy U,
Jj=1
(3.10) Q&
Where u’.jis the squared residual from the previous period computed gskg@e volatility

information from the previous period.

[ ) ”
Furthermore, ARCH (p) simultaneously models the mean equati@r@

&
=a+p'X +u, . QJ
e S

(3.11) QQ
u, = iid(0,h,) C@

While the variance equation was modeled,as
) >
hy=0,+3 800 ’\)Q)
J=
'\

The ARCH (p) mo @e parsimoniously reduced to GARCH (p,q) using equation (9)

above ht = 50 + W!? + l/lzutz—l

(3.13

(3.12)

do >@> 0, ¥>>0 and ¥ + ¥>< 1, so that the last period's forecast and last period's squared
return are combined to get the following period's forecast for the variance.

Where /4, the variance or volatility is for the current period, 4, , is the residual variance or
volatility from the prior year. From equation 9, the explicit form of the equation is specified
as

hi = a + pFp, + XEr,+ OL; + OW,+ APo; + yI, + & (3.14)
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All variables in the model are in their log form.

3.4.3 Effect of volatility in fuel price and exchange rate on food price

The estimation technique adopted for objective three is ARDL (Auto-Regressive Distributed
Lag) model of approach. The Auto-Regressive Distributed Lag (ARDL) model is a statistical
framework used for analyzing the relationships between variables, particularly in:ﬁ\ ntext

of time series data. It is especially useful for investigating the long—mé Q%%ﬂships and

short-run dynamics between variables. The ARDL model has several components:

.‘6'»

AutoRegressive (AR) Component: The AR part involves anal)@how the current value of
a variable is influenced by its past values. It considers t}@ged values of the variable itself
to understand its autocorrelation. Distributed L@% Component: The distributed lag
component examines how changes in on Vﬁx@y affect another variable over a range of
time lags. This is crucial for capturin%l'e ynamics of the relationship between variables
over time. Long-Run and Sho%@ects: One of the key features of the ARDL model is

its ability to distinguish be‘geeg ong-run and short-run relationships. It helps to determine

how variables interaci)@%hort term and in the long term.

The AutoRe @e Distributed Lag (ARDL) model equation is typically written as follows:
Y(t)@gam- 1) + BX(0) + e(0)
Here's a breakdown of the components of this equation:

e Y(t): The dependent variable at time t.

e X(t): The independent variable at time t.
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e Y(t-1): The lagged value of the dependent variable at time t-1. This captures the auto-
regressive component.

e c: A constant or intercept term.

e a: Coefficient of the lagged dependent variable.

o b: Coefficient of the independent variable.

e ¢(t): The error term at time t, representing the unexplained variation in the d%&e'ndent

variable. Q:)i\

W

The ARDL model can involve multiple lags of the variables (i.e., Y(t:2), Y(t-3), X(t-1),
etc.) if deemed necessary for modeling the relationships ade 'uéd ?t's also important to
specify whether you're looking at short-run or l?n@g fects, which may involve
different lags of the variables. The goal in estim. @ ARDL model is to determine the
values of the coefficients (a and b) and .assgthelr significance, providing insights into
the relationship between the dependen@\ndependent variables and how changes in the

independent variable impact the dg&;%ent variable.

Q

344 Asymmetric &e&t of volatility in fuel price and exchange rate

The estimationgsgto achieve objective four is the Non-Linear Auto-Regressive
Distribute @NARDL) model, which is a variation of the Auto-Regressive Distributed
L (@ ) model that allows for Non-Linear relationship between variables. In the

conteéxt of the equation 3.1 above, the NARDL model can be represented as follows;
Let:
VP, be the dependent variable (Price of Food)

VFP; be the independent variable (Fuel Price)
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VER; be the second independent variable (Exchange rate)

VL, be the Third independent variable (Govt Spending on Agriculture)
VW: be the Fourth independent variable (Weather Condition)

VI be the Fifth independent variable (Consumer Income)

VPO be the Sixth independent variable (Price of other goods). Q')i\

The NARDL model can be written as: E

. yﬁ'\
VPt =B0 + Y1 BiVPiry + Y™ Y0 yjklVEP*—; VER' ‘@DFozqk:o YkIVLF; VM 'y
Where; )\@

Bo is the intercept term. %

B11is the coefficient of the lagged VP terms.
.\
yjkl are the co of the interaction terms between the independent variables, j

+ 3 0 X S0 YkIVPO VI + g

represents tk%qg, k and I are the exponents that determine the nature of the non-Linearity.

%@el‘ror term.

The lag structure for each independent variable can vary depending on the specific
context of the data.. The NARDL model captures potential Non-Linear relationships by

including interactions between the lagged values of the independent variables.
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Chapter 4
DATA PRESENTATION AND ANALYSIS
Preamble

This chapter of the study covers the detailed econometric analysis of implications of volatility
in Fuel price and Exchange rate on Food prices in Nigeria between the year 2000 and 2022.
This analysis was carried out based on the theoretical framework and the speci@s}npirical
models in the previous chapter. Furthermore, in this chapter the descri \a ysis of the

economic variables was presented, also the empirical results @dﬁng to the specific

A\
&

4.1 Preliminary Analysis Q@

This section of the research study shows the\@‘ical illustration of each variable used in

objectives.

this study. Using quarterly reviews, th reveal various levels in the plotted lines how

each variable varies quarter by @tbin the year 2000 to 2022 in Nigeria.

4.1.1 Graphical Analysi "

R

From the graph bel\o' it shows a clear upward trend in food prices over the 23-year period,
spanning f%%(}l to 2022Q4. This graph represents the cost of food products over these
qua % "Price of Food" started at approximately 29.50 in 2000Q1 and generally
increased over the years. There were periods of both gradual and more significant price

increases, with some fluctuations.

The prices reached their highest point around 2022Q3, with a value of about 555.48. This
graph shows an overall upward trend, indicating that food prices have increased over time,

which could be to various economic and Market factors. Understanding the specific reasons
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behind these price changes would require additional economic analysis and Context. The
graph reflects a long term increase in the cost of food over the years, with some short term

variations along the way.
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The graph below represents the price of Petroleum product (PMS) in Naira per litre over a

span of 23 years, from 2000Q1 to 2022Q4.

This graph reflects the price of PMS (Premium Motor Spirit) at pump price. In 2000Q1, the
fuel price started at 20 and remained relatively stable for the first few years, with some minor
variations. From 2009Q2, there was a noticeable increase in fuel prices, which continued to

rise. The most significant price increase occurred between 2012Q1 and 2012Q2, v@m

price almost doubled from 65 to 125.5. ;' \60

There were fluctuations in fuel prices in the following years, but o , the prices remained
relatively high compared to the early 2000s. In 2017, there w%&%:} fluctuation in fuel
prices but no significant long-term trend. Starting in 20 .O(L, there was another increase in
fuel prices, which continued into 2022Q3, where it ed the highest value of 190.37. The

price of fuel remained relatively high in 2@5{@)th a value of 201.32.

The graph shows periods of stabilit 1 prices, followed by significant increases in

various quarters, particularly fro 09 onwards and another notable increase starting in
.\

2020. These price ﬂuctan@an be influenced by factors such as global oil prices,

government polic‘i% economic conditions.

Qﬁg
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The graph below, illustrates the fluctuating (volatile) behaviour of Exchange rate over the
years 2000Q1 to 2022Q4 in Nigeria. This graph shows how the exchange rate of Nigeria

Naira changed over time in comparison to American Dollar.

The exchange rate starts at around 99.99 in 2000Q1 and gradually increases to 128.9 by the
end of 2002Q4. This indicates a relatively stable exchange rate during this period with some
gradual appreciation. From 2003Q1 to 2007Q4, the exchange rate remains relative %ble,

fluctuating between 120.37 and 137.92. This is a period of relative exchan r%abﬂity.

In 2008Q4, there is a significant increase in the exchange rate, reaclﬁ% 1346.59 by 2009Q1.
This can be seen as a depreciation of the currency. The exchan@é fluctuates within a
relatively higher range during this period. The exchange’v@ontinues to increase, reaching

160.27 by 2011Q4. This is a period of appreciatio@% currency. From 2012 to 2014, the

exchange rate remains relatively stable, wi&;@%ucmations. It ends the period at 172.02

in 2014Q4. %
>

There is a significant increase iMexchange rate in 2015Q1, reaching 191.11, and
continues to rise, reaching@sg\% by 2016Q4. This is a period of substantial currency

appreciation. The ev@gﬂ]ge rate remains stable around 305 for most of this period. From

2019 onwards; t@exchange rate starts to rise steadily, reaching 445.71 by 2022Q4. This is a

signif@@ppreciaﬁon of the currency during this period.

The exchange rate graph shows periods of stability, appreciation, and depreciation over the

years.
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The graph below represents government Legislation (Govt spending on agriculture) from the

year 2000Q1 to 2022Q4.

The government legislation spending on agriculture starts at 6.34 in 2000Q1 and steadily
increases to 10.36 by 2003Q4. This period shows consistent growth in spending on
agriculture. There is a significant increase in spending from 11.3 in 2004Q1 to 57.17 é&
2007Q4. This indicates a substantial boost in government support for agricultureé%g this

period. Government spending on agriculture declines from 65.40 in 200 t 2in

2010Q1. This could be due to various factors, including economic c%ges or shifts in

government priorities or change in government. @

Spending remains relatively stable between 35.28 (2 A@ and 41.27 (2015Q1) during this
period. There are no significant fluctuations, suﬁsting a consistent level of support for
agriculture. Government spending starts t@e gradually from 41.27 in 2015Q1 to 53.06

in 2017Q4. This could indicate a mo increase in support for agriculture, but it's not as

substantial as in the earlier year&)
'\

From 2018 onwardt;%g a steady increase in government legislation spending on

agriculture, reac&ﬁ% 89.06 in 2022Q4. This period shows a clear and continuous
commitmentto Supporting agriculture. The graph indicates fluctuating levels of government
legi spending on agriculture over the years. There were periods of significant increases
and decreases, and also periods of stability. The fluctuations may be influenced by various

factors, including economic conditions, government policies, and agricultural needs.
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The graph below illustrates the amount of rainfall in Nigeria over a specific time period, and

it appears to provide yearly data over several years.

From year 2000-2004, rainfall levels exhibit some fluctuations, with both low and high

values. There isn't a clear trend during this period, suggesting variable rainfall patterns.

In the year 2005-2007, rainfall levels continue to fluctuate but generally show highegﬁa}lues,

indicating a relatively wetter period. Year 2008-2010, rainfall levels are Variab%xh

occasional spikes, but they generally show a decrease compared to the @ ars. This

suggests a drier period. . %o\
™

Rainfall levels in year 2011 - 2014 fluctuate but seem tqba&%ely consistent, with some
variations. There isn't a strong upward or downwar; uring this period. Year 2015-2017,
rainfall levels exhibit some fluctuations, andﬁg&ues are generally lower compared to
previous years, indicating a drier period. \@_19 in the year 2018-2022, rainfall levels
fluctuate, but there is a noticeable il&) in rainfall from 2018 to 2019, after which they

remain relatively stable at higher Walues compared to the previous years.

'\
The graph shows thCa)%agin Nigeria has varied over the years, with periods of wetter and

drier conditio séere isn't a consistent trend, but some years stand out with either higher or
lower rainfallNevels. It's essential to consider these fluctuations when assessing their impact

on a@ture (price), water resources, and other aspects of life in Nigeria.
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Figure 4.5: Graph of Weather Condition
Source: Author’s Computation 2023.
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The graph below illustrates the trends in the prices of other goods in Nigeria over a specific

time period.

Prices gradually increased from 31.45 (2000Q1) to 68.78 (2005Q4), indicating a relatively
stable and moderate rate of inflation during this period. Prices continued to rise, with
noticeable fluctuations. There was a more significant increase in 2010, reaching 112.07
(2010Q4), suggesting a period of higher inflation. Price increases persisted, but th;&ﬁ%(bﬁf

growth appeared to slow down compared to the previous years. Prices rea;ﬁq@% 38

(2014Q4), reflecting a more moderate inflation rate.
. )\%'\

Prices continued to increase at a gradual pace, reaching 255.2@Q4). This period was
characterized by relatively stable and modest inflation. I;I@began to rise more rapidly,

reaching 415.74 (2022Q4). This period represents a e of accelerated inflation, indicating

a potentially more challenging economic @ t.

The graph shows different phases of} on over the years, with periods of mild, moderate,

and accelerated price increasesMe trends can impact consumers, businesses, and the

.\
overall economy, with ;&\@ implications for purchasing power, cost of living, and

economic stabilit¥.\'

QQ%Q
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Source: Author’s Computation 2023.
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The graph below shows consumer income over the years from 2000 to 2022.

Consumer income starts at around 1.16 million (2000Q1) and gradually increases over these
years. Higher consumer income generally allows people to afford a better quality of life and
can lead to increased spending on food, including more expensive or diverse food options.

This could contribute to some upward pressure on food prices. Income continues to increase

but faces fluctuations. However, there's a noticeable drop in income from 2008Q4@9Q1.

This could be due to economic challenges, such as the global financial cri:’&,\\@g)h may lead

consumers to cut back on discretionary spending, including spending on more expensive food

. %

items. %’\

N
Income experiences significant growth, with a sharp inc.é@%ﬁ)m 2010 onwards. Higher
income levels enable consumers to afford a wider r of food products, including premium
and imported items, which can affect food i S\b creating increased demand for such
products. Income levels continue to ris@aeit with some fluctuations. Increased income can
lead to consumers having mor isp&e income to spend on food, potentially contributing

to a rise in food prices, espﬁlyg for high-quality and specialty items.

In the year 2017K@Qmome experiences further growth, which could lead to increased
consumer or a variety of food products. This can create upward pressure on food
price @2019-2022, income levels continue to rise significantly, reaching the highest
values in the graph. This indicates that consumers have more financial capacity to purchase

food products, including premium and imported items. The increasing income levels can

contribute to food price inflation, particularly for higher-end and specialty food items.
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Figure 4.7: Graph of consumer income

Source: Author’s Computation 2023.
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4.2 Descriptive Analysis

Table 4.1 shows the descriptive statistics for each of the variables used in the Study. It reveals
that LEXCHR (Log of Exchange Rate) has an average value of approximately 5.20, with a
median value of around 5.04. It ranges from a minimum of 4.61 to a maximum of 6.10,
showing some variability. The data is slightly positively skewed, with a skewness of 0.72,
and exhibits heavier tails, indicated by a kurtosis of 2.09. The Jarque-Bera test® s the
hypothesis of normality, suggesting that the data may not be normally, di %d. Also,
LFUP (Log of Fuel Price) has an average value of about 4.22, closely n@ by the median
at 4.17 while it ranges from a minimum of 3.00 to a maximum of \ltis observed that the
data is slightly negatively skewed (skewness of -0.15) so displays some heavy-

tailedness (kurtosis of 1.73). The Jarque-Bera test@@he normality assumption for this

variable.

The variable LGL (Log of governmentlegislation) has an average of 3.42 and a median of

3.63. Its values range from a minin@f 1.85 to a maximum of 4.49. This data is negatively

skewed (skewness of -0.63) ndﬁ\eﬁibits heavy tails (kurtosis of 2.26). The Jarque-Bera test
™

suggests non-normality&

and a median of

C (Log of income of consumers) has an average of 16.13
he data ranges from a minimum of 13.93 to a maximum of 17.87. It
is slightly‘%!gvely skewed (skewness of -0.42) and shows some heavy-tailed behavior
(kun@gl.&) The Jarque-Bera test indicates a deviation from normality. The variable
LPF (Log of price of food) has an average of 4.81 and a median of 4.80. It ranges from a
minimum of 3.38 to a maximum of 6.36. The data is slightly positively skewed (skewness of
0.12) and exhibits some heavy tails (kurtosis of 2.01). The Jarque-Bera test does not strongly

reject normality.
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The LPO (Log of price for other commodity) has an average of 4.78 and a median of 4.79. Its
values range from a minimum of 3.45 to a maximum of 6.03. This data is slightly negatively
skewed (skewness of -0.08) and displays some heavy-tailed behavior (kurtosis of 1.98). The
Jarque-Bera test does not strongly reject normality. The variable LWEA (Log of weather
condition) has an average of 4.47 and a median of 4.74. It ranges from a minimum of 2.52 to
a maximum of 5.71. The data is slightly negatively skewed (skewness of -0.43) and exhibits

some heavy-tailed behavior (kurtosis of 1.85). The Jarque-Bera test rejects the %}hesm of

normality for this variable. ,%\

These statistics provide insights into the central tendencies K&;& and distribution
characteristics of each variable, and the Jarque-Bera test @h indicate departures from a

normal distribution for most of the variables. @
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Table 4.1: Descriptive Statistics

LEXCHR LFUP __ LGL LINC LPF LPO LWEA
Mean 5.196 4222 3.416 16.133 43811 4.779 4.471
Median 5.043 4.174 3.630 16575 4796  4.789 4.745
Maximum 6.100 5.305 4.489 17872 6364  6.030 5.714
Minimum 4.605 2.996 1.846 13933 3384  3.448 2.521
Std. Dev. 0.438 0.686 0.767 1.208 0.803 0.701 0.942
Skewness 0.718 0.147 0633 -0.425 0.124  -0.081 -0 429
Kurtosis 2.085 1.730 2.260 1.819 2.007 1.982° \ 1.854
Jarque-Bera  11.101 6.513 8237  8.114 4013 4072\ 7862
Probability ~ 0.004 0.039 0.016  0.017 0.134 0.020
Sum 478.000 388379  314.269 1484218  442.605 9 411.340
Sum Sq. Dev.  17.481 42809 53463 132798  58.630 80.680
\ "
Observations 92 92 92 92 9N 92

Note: Std Dev. — Standard Deviation, Sum Sq Dev — Sum of @@% DeV1at10n

Source: Author’s Computation 2023. @

98



4.3 Correlation Analysis

The correlation matrix offers insights into the relationships between variables, showing the
correlation coefficients between different variables. Correlation coefficients measure the

strength and direction of the linear relationship between two variables.

From the correlation table, the coefficient between LEXCHR and LFUP is, 0%2777,
indicating a strong positive correlation. This means that as LEXCHR incr?ase @P tends
to increase as well, and vice versa. Also correlation coefficient betwee@é@R and LGL
is 0.777066, suggesting a moderately strong positive correlatipqi&%hEXCHR increases,
LGL tends to increase, and vice versa, but the relationship iqs%%’}ls strong as the first one.
While the correlation coefficient between LEXCHR:%Q@INC is 0.853805, indicating a

strong positive correlation. When LEXCHR goes

C‘J@

The correlation coefficient betwee&i&CHR and LPF is 0.94436, showing a very strong

C tends to go up as well, and vice

positive correlation. These two vagpiables are highly positively related. While the correlation
'\

coefficient between Ll@ and LPO is 0.926153, indicating a very strong positive

correlation. The ¢ ation coefficient between LEXCHR and LWEA is 0.081132,

N

suggestin onsitive correlation. The relationship between these two variables is not

RN

The correlation coefficient between LFUP and LGL is 0.878218, indicating a strong positive
correlation between these two variables. While the correlation coefficient between LFUP and
LINC is 0.972244, showing a very strong positive correlation. The correlation coefficient

between LFUP and LPF is 0.97203, indicating a very strong positive correlation. Also the
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correlation coefficient between LFUP and LPO is 0.980899, suggesting a very strong positive

correlation.

The correlation coefficient between LGL and LINC is 0.926806, indicating a very strong
positive correlation. Also the correlation coefficient between LGL and LPF is 0.909577,
showing a strong positive correlation. Likewise the correlation coefficient between LGL and

LPO is 0.926126, indicating a very strong positive correlation. &

The correlation coefficient between LINC and LPF is 0.966971, su '@Qrery strong
positive correlation. Likewise the correlation coefficient between quld LPO is 0.978879,
indicating a very strong positive correlation. Also the correl %’\coefﬁcient between LPF

and LPO is 0.994074, showing an extremely strong positiyecorrelation.

The correlation coefficient between LPO and L@ 0.090856, suggesting a weak positive
correlation. The relationship between th@o variables is not strong. Since LWEA is
compared only with itself in the tabl@ correlation coefficient is 1, which is expected, as

any variable will have a perfect lation with itself.

'\
The implication of, i@e 1s that, it provides insights into how strongly and in what

direction each p%@if variables is correlated. Strong positive correlations (close to 1) suggest
that when o ariable goes up, the other tends to go up as well, while strong negative
corr@us (close to -1) would indicate that when one variable goes up, the other tends to go

down. Weak correlations (close to 0) imply that the two variables are not strongly related.
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Table 4.2 Correlation Analysis

LEXCHR LFUP LGL LINC LPF LPO LWEA

LEXCHR 1 0.912777 0.777066 0.853805 0.94436  0.926153 0.081132
LFUP 1 0.878218 0.972244 0.97203  0.980899 0.095747
LGL 1 0.926806 0.909577 0.926126. 0.087937
LINC 1 0.966971 0.9788&%97344
LPE 1 X 0.102738
LPO .% 0.090856
LWEA Q© 1
Source: Author’s Computation 2023 é‘)

Note: LEXCHR (Log of Exchange Rate), LFUP .@of Fuel price), LGL (Log of
Government Legislation), LINC (Log of consumer e), LPF (Log of Price of Food),
LPO (Log of Prices of other Goods) and LWEA (L Weather Condition).

S
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4.4 Covariance Analysis

From the table below LEXCHR shows a weak positive correlation with LFUP (0.271) and
LGL (0.258), suggesting a mild positive connection between these variables. LFUP exhibits
moderate positive correlations with LGL (0.456) and LINC (0.797), indicating strong positive
relationships. It also shows weak positive correlations with LEXCHR (0.271), LPF (0.529),
and LPO (0.466). LGL has strong positive correlations with LINC (0.849) and ;&ﬁerate

positive correlation with LFUP (0.456), signifying significant po;ft'w\%s)sociations.

Additionally, LGL displays positive but weaker correlations with LE R (0.258), LPF

&

LINC shows strong positive correlations with LFUP .@) and LGL (0.849), revealing a

(0.554), and LPO (0.492).

substantial positive relationship. It also demonstra ositive but weaker correlations with
LEXCHR (0.447), LPF (0.927), and LP .@O LPF has moderate positive correlations
with LFUP (0.529) and LINC (0.927), indicating significant positive relationships. Though, it
shows weak positive correlati%%h LEXCHR (0.329), LGL (0.554), and LPO (0.553).
LPO displays moderate posj%qorrelations with LFUP (0.466), LINC (0.820), LGL (0.492),
and LPF (0.553), @)@%ﬂg notable positive relationships. There is a weak positive
correlation wit CHR (0.281). LWEA has very weak positive correlations with all other

Variablesg sting a lack of strong associations with the other variables.

The implication of the correlation matrix table below, shows a strong positive relationships
between LFUP and both LGL and LINC; a moderate positive correlations between LGL and
LINC, as well as LFUP, a weak too mild positive associations for LEXCHR, LPF, and LPO
with the other variables. LWEA shows very weak correlations with the other variables,

indicating a lack of strong relationships.

102



LEXCHR LFUP LGL LINC LPF LPO LWEA

LEXCHR 0.190006

LFUP 0.271409 0.46532

LGL 0.258211 0.456679 0.581121
LINC 0.447141 0.796808 0.848837 1.443461 é\
LPF 0.328616 0.529326 0.553529 0.927435 0.637287 ‘é\
.\
LPO 0.281383 0.46637 0.492078 0.819714 0.5531 )&. 485805

LWEA 0.033118 0.061163 0.062776 0.109522 ‘0\&05 0.059302 0.87696

Table 4.3: Result of Covariance Analysis

\\
Source: Author’s Computation 2023 @

S
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4.5  Preliminary Tests

Some tests are carried out to ascertain the stationary and relationship of the variables used in
this research. One of the tests is the unit root test, the test to determine whether a given time
series is stationary or non-stationary. The other test carried out under this heading is the co-
integration test. This is the test to investigate the long-term relationships between two or

more non-stationary time series variables. The interpretations of the two tests tated

below; QS

Nz

4.2.1 Unit Root Test Results ‘%
. Qw

Using the Augmented Dickey Fuller for testing, the table b%‘gﬁ}esen‘[s the results of unit
root tests for various variables used in this thesis, y %t their levels and at their first
differences. ADF Test at Level: For most of the V@GS, including LEXCHR, LFUP, LGL,
LINC, LPF, LPO, and LWEA, the ADF@%&%‘[ed Dickey-Fuller) test statistics are less
than the critical value at a 5% significaficg level (T-tab), suggesting that these variables have
a unit root and are non-statio%%'en analyzed at their levels. The variables LEXCHR,

LFUP, LGL, LINC, LPF *LLPO all have test statistics below their respective critical

values, indicating twey Ql egrated of order 1 (I(1)). LWEA also has a test statistic below

the critical Viu ihdicating it is I(1).
VF

EXCHR, on the other hand, have test statistics much lower than the critical
value at level, suggesting that they are integrated of order 0 (I(0)) and are stationary. ADF
Test at First Difference: The test statistics for all variables in their first differences are
significantly lower than the corresponding critical values, indicating that differencing the data
once (i.e., taking the first difference) makes the variables stationary. Therefore, all the
variables, including LEXCHR, LFUP, LGL, LINC, LPF, LPO, and LWEA, are integrated of

order 1 (I(1)) when analyzed in their first differences.
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The implication is that the unit root test results indicate that when the variables are analyzed
at their levels, they have unit roots and are non-stationary (I(1)). However, differencing the
data once makes them stationary, and all variables become integrated of order 1 (I(1)) in their
first differences. Only VFUP and VEXCHR are integrated of order 0 (I(0)), which means

they are stationary at their levels.
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Table 4.4 Results of UNIT ROOT TEST RESULT

FOR VARIABLES
VARIABLE AT LEVEL AT FIRST DIFFERENCE Conclusion

ADF Test T-tab ADF Test T-tab
LEXCHR 0.614 -2.584 -7.92 -3.505%** I(1)
LFUP -0.896 -2.584 -8.362 -3.505%#* I(1) cb"
LGL -1.728 -2.584 -6.087 -3.507%*** .I(l) Q’(\
LINC -1.126 -2.584 -10.288 -3.505***,%&
LPF 0.582 -2.584 -5.432 -3.509** (1)

. \ﬁw

LPO -0.75 -2.584 -8.14 -3. I(1)
LWEA -2.804 -2.585 -5.046 Q frack I(1)
VFUP -7.267 -2.584 Q@ 1(0)
VEXCHR -9.662 -2.584 A 1(0)

Source: Author’s Computation 2023. :‘ @
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4.6 Co-Integration Test

The results of the bounds co-integration test reveal evidence of co-integration, indicating the

presence of long-term relationships among various sets of variables for different objectives.

Objective one: The F-statistic (8.771) is significantly higher than the critical values at 1%,
5%, and 10% significance levels for both integrated orders (I(0) and I(1)). This suggests that

co-integration exists among these variables, indicating a long-term relationship am&em.

Objective Three: Similar to the first objective, the F-statistic (8.049)’%}5365 the critical
values for both integrated orders, implying co-integration among th@/"flables signifying a

long—term connection. Q}&%

Objective 4 (+): In this case, the F-statistic (4. 78@5 the critical values at the 1% and
5% significance levels for both integrated @rd&I(O) and I(1)), indicating evidence of co-

integration among these variables, suggesti long-term relationship.

Objective 4 (-): Once agaln‘& statistic (3.675) surpasses the critical values for all
significance levels, both I @ I(1), indicating the presence of co-integration among these

variables, implying Qo%te relationship or association exists among the variables.

\V

The impli%o these results demonstrates that co-integration exists in all the examined
obj »implying that there are long-term relationships among the respective sets of

variables used in the model.
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Table: 4.5

Result of Co-integration Test Results

F- Bound

Model Statistics Test

1% 1% 5% 5% 10% 10%

1(0) I(1) 1(0) I1) I0) I(1)
Objective 1;
LEXCHR,LFUP,LGL,LINC,LPO,LWEA 8.771 6 2.66 4.05 2.04 . 324 1.75 2.87
Objective 3; X
LGL,LINC,LPO,LWEA,VFUP,VEXCHR  8.049 6 266 4.05 2.0%’%. 4 1.75 2.87
Objective 4 (+); LPF,LFUP,LEXCHR,LPO 4.788 4 307 44 g@ 348 1.9 3.01
Objective 4-
;LFUP,LEXCHR,LPO,LGL,LINC,LWEA  3.675 6 2.66 4. 2.04 324 1.75 2.87
Source: Author’s Computation 2023. ‘ ®
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4.6.1 Effect of fuel price and exchange rate on food price in Nigeria

The table below presents the coefficients, standard errors, and t-statistics for both the long run

and short run for various variables to achieve objective one.

Exchange rate Coefficient is 0.582, in the long- run, a 1% increase in Exchange rate is
associated with an expected 58.2% increase in the dependent variable. Fuel price ?o?gllcient:
-0.26, a 1% increase in fuel price is associated with an expected 26% de@?} in the
dependent variable, which is contrary to a priory expectation. LGL Co .'\;. 339, a 1%
increase in LGL is associated with an expected 33.9% decreas.e @eﬂdependent variable.
LINC Coefficient: -0.182, a 1% increase in LINC is assoc@\(vith an expected 18.2%
decrease in the dependent variable. LWEA Coefficient: @%’g, a 1% increase in LWEA is
associated with an expected 24.8% decrease in th&ydependent variable. For all the variables
stated above i.e. LEXCHR, LFUP, LG '{@? and LWEA their relationship is not
statistically significant except for LPO GoeffiCient: 1.842, a 1% increase in LPO is associated

with an expected 184.20% incr@%e dependent variable. This relationship is statistically

ignificant.
significan % -

In the short run, th@%fﬁcients represent the short-run impacts of LPF at different lags,
with some @ significant negative effects and others being less influential. The
inte a@n follows a similar pattern for the variable D(LEXCHR), D(LFUP), D(LGL),
D(Lqﬁ D(LPO), and D(LWEA) at various lags. Each coefficient represents the short-term
percentage change in the dependent variable due to a 1% change in the corresponding

independent variable at the specified lag.

The error correction term (ECM (-1)) reflects how deviations from the long-term equilibrium

are corrected in the short run. A coefficient of -0.2 suggests that a 1% deviation from the
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long-term relationship results in an expected 20% correction in the dependent variable in the
following period. These short-run results provide insights into the immediate effects of past
values of the variables on the dependent variable, considering their logarithmic form and

lagged relationships.
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Table: 4.6

Result of the effect of Exchange rate and Fuel price on

price in Nigeria.

LONG RUN

Co- Standard T-
Variable efficient error Statistics
LEXCHR 0.582 0.402 1.449
LFUP -0.26 0.224 -1.164
LGL -0.339 0.179 -1.898
LINC -0.182 0.095 -1.914
LPO 1.842 0.319 5.779
LWEA -0.248 0.34 -0.73

SHORT RUN
A(LPF(-1)) -0.222 0.106 -2.088
A (LPF(-2)) -0.164 0.104 -1.578
A (LPF(-3)) -0.45 0.106 -4.266 »{‘3
A (LPF(-4)) 0.14 0.083 1.679 QQ)
A (LPF(-5)) 0.054 0.079 0,67
A (LPF(-6)) -0.585 0.077 h
A (LPF(-7)) -0.091 0.098 20926
A (LPF(-8)) -0.105 0.099 -« »6-1.066
A (LPF(-9)) 0505 0.095( "\ 45324
A (LEXCHR) -0.08 0. -2.04
A (LEXCHR(-1))  -0.188 0 -4.284
A (LEXCHR(-2))  -0.218 . -4.397
A (LEXCHR(-3))  -0.014 045 -0.316
A (LEXCHR(-4)) —0.0&%.\ 0.048 -1.688
A (LEXCHR(-5)) -0% 0.047 -1.746
A (LEXCHR(-6)) ("~ ) 0.043 2.617
A (LFUP) 133 0.032 4.157
A (LFUP(-1) (N¥ 0.156 0.039 3.981
A (LFUP(: 0.139 0.039 3.555
A (LFUP(3) 0.128 0.035 3.649
A (@é’m 0.072 0.029 2452
A (LFUP(-5)) 0.084 0.027 3.048
A (LGL) -0.17 0.046 -3.697
A (LGL(-1)) 0.158 0.051 3.121
A (LGL(-2)) -0.043 0.047 -0.931
A (LGL(-3)) 0.044 0.049 0.914
A (LGL(-4)) -0.081 0.065 -1.243
A (LGL(-5)) 0.218 0.067 3.232
A (LGL(-6)) -0.157 0.063 -2.474
A (LGL(-7)) -0.074 0.051 -1.448
A (LINC) -0.008 0.03 -0.266
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A (LINC(-1)) 0.054 0.031 1.763

A (LINC(-2)) -0.02 0.033 -0.628

A (LINC(-3)) 0.066 0.034 1.953

A (LINC(-4)) 0.094 0.025 3.762

A (LINC(-5)) 0.056 0.025 2.258

A (LINC(-6)) 0.06 0.02 2.964

A (LINC(-7)) 0.052 0.021 2.447

A (LPO) 0.013 0.126 0.101

A (LPO(-1)) -0.181 0.15 -1.207

A (LPO(-2)) -0.691 0.131 -5.283

A (LPO(-3)) -0.443 0.132 -3.358

A (LPO(-4)) -0.466 0.107 -4.35

A (LPO(-5)) -0.846 0.114 -7.394

A (LWEA) -0.015 0.01 -1.524

A (LWEAC(-1)) 0.024 0.014 1.782

A (LWEA(-2)) 0.04 0.017 2.328 \
A (LWEA(-3)) 0.029 0.02 1.449 %\
A (LWEA(-4)) 0.02 0.022 0935 S

A (LWEAC(-9)) 0.016 0.021 0.782 Q

A (LWEA(-6)) 20.006  0.016 10.390N,

A (LWEA(-7)) -0.013 0.011 @

ECM(-1) -0.2 0.023 AL

R-squared 0.930386 Mean anr 0.031229
Adjusted R-squared 0.80556 S.D, d nt var 0.028994
S.E. of regression ~ 0.012785 info criterion ~ -5.62785
Sum squared resid  0.00474 d&ehhood 283.7419
Durbin-Watson stat  2.201654

,%\

SOURCE: Author’s Computatb;a)2023.

0\
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S
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4.6.2 Outcome of the post estimation test for objective one: Effect of fuel price and

exchange rate on food price in Nigeria.

The post estimation test table shows the reliability and validity of the model. The normality
value: 0.984 (0.611) indicates the residual normally distributed. Auto-correlation value: 3.137
(0.064) indicates no Auto-correlation detected. Heteroskedasticity value: 0.972 (0.553)

indicates there is no heteroskedasticity. Omission of variable value: 2.000 (0.17@%&63

no omitted variable. Stability; cumsum: see graph below. There is slight 1§@9 Cumsum

of squares: see graph below. There is stability
. )\%'\

The table provides various statistical test results and their corg@iding conclusions, which
are crucial for assessing the quality and reliability of a's@tlcal model or dataset. Some of

the values are accompanied by p-values, which h termine the statistical significance of

the results. Additionally, references to "gi‘:&%yw" indicate that a visual inspection may

be necessary for a more complete under%? g of the assessments.
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Table: 4.7 Result of Post Estimation Test

Test Statistics Conclusion

Normality 0.984 (0.611) Residual normally distributed
Auto-correlation 3.137 (0.064) No Auto-correlation
Heteroskedasticity 0.972 (0.553) There is no heteroskedasticity
Omission of variable 2.000 (0.171) No omitted variable (b,,
Stability; cumsum see graph below There is sligt instability 6&
cumsum of squares see graph below There is stability < \Q/]

Source: Researcher’s computation, 2023

&
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—_ CUSUM —____ 5% Significance |

Figure 4.8: Graph of CUSUM at 5% si@@

Source: Author’s computation 2023.;\(
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Figure 4.9: Graph of CUSUM of squares ati&%igniﬁcance
Source: Author’s Computation 2023. \,

116



4.7 Analyze the level of volatility in fuel price and exchange rate in Nigeria

4.7.1 Result of Best Fitted Volatility Models for Exchange rate (LEXCHR)

The schedule below shows different volatility models with their respective log-likelihood

values. The objective is to ascertain the best fitted volatility model for Exchange rate among

the various values presented below; ) @
&

ARCH(1) model: Log-likelihood = -3.852. This is an Autore .N onditional
Heteroskedasticity (ARCH) model of order 1. It models the co.ndi i a.l) variance of a time
series based on its past squared observations. TGARCH(1, 2&%0(1611 Log-likelihood = -
3.619. This is a Threshold GARCH (TGARCH) mo’d@mth orders 1, 2, and 1. It's a
generalized version of the GARCH model that incﬁ%'?threshold parameter. The TGARCH
model allows for asymmetric volatility res '%%GARCHB, 3, 1) model: Log-likelihood =
-3.171. Similar to the previous model b \;Qre different order parameters. The use of a higher
order might indicate a more c%%%odel. EGARCH (1, 1, 1) model: Log-likelihood = -
4.109. Exponential GARCH (F‘\GARCH) is another extension of the GARCH model that
allows for asymmetri ty. This model has orders 1, 1, and 1. EGARCH(1, 2, 1) model:
Log-likelihood Qég)S Similar to the previous EGARCH model but with a different lag

structure.

Q
EGA&Q, 2, 1) model: Log-likelihood = -4.31. This EGARCH model has different order
parameters than the previous ones. EGARCH(2, 2, 2) model: Log-likelihood = -4.357. This
EGARCH model has an additional parameter compared to the previous EGARCH(2, 2, 1)
model. EGARCH(3, 3, 2) model: Log-likelihood = -4.33. Another EGARCH model with
different order parameters, including an additional lag parameter. EGARCH(3, 3, 3) model:

Log-likelihood = -4.611. Similar to the previous EGARCH models, but with higher-order
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parameters. EGARCH(4, 3, 3) model: Log-likelihood = -4.629. This EGARCH model has a
different order structure with a higher order for one of the parameters. EGARCH(4, 4, 3)
model: Log-likelihood = -4.55. Another EGARCH model with a similar order structure but a

different lag parameter.

The log-likelihood values serve as a measure of how well each model fits the observed data.

A higher log-likelihood indicates a better fit. Therefore, based on the log-likelih:@k\ lues,

the EGARCH(4, 3, 3) model has the highest log-likelihood of -4.629, th? @es the best

fit among the models listed.
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Table 4.8 Best fitted volatility model for exchange rate (LEXCHR)

RESULT OF BEST FITTED VOLATILITY MODELS FOR LEXCHR

Model AKAIKE Information Criterion (EXCHR) Selected Model
ARCH (1) -3.852
TGARCH (12 1) -3.619
TGARCH@331) -3.171 .
EGARCH (111) -4.109 '{b"
EGARCH (121) -4.118 Q;&
EGARCH (22 1) -4.31 § '\QO
EGARCH (2 2 2) -4.357 ‘%
EGARCH (332) -4.33
EGARCH (3 3 3) 4611 . »ﬁ'\
EGARCH (4 3 3) -4.629 %\ BEST MODEL
EGARCH (4 4 3) -4.55 ) (7'\&

Source: Author’s Computation 2023. * QV
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4.7.2 Result of best fitted volatility models for fuel price (LFUP)

The schedule below consist of log-likelihood values associated with different GARCH(1,1)
models applied to a model time series referred to as LFUP (Log of Fuel Price). These log-
likelihood values are crucial in assessing how well each model fits the econometrics data. A
higher log-likelihood value indicates a better fit, implying that the model can the
variation and characteristics of the observed data more effectively. GA (\% odel: Log—
likelihood = -2.609, GARCH(1,1) model: Log-likelithood = -2.761 éCH(I 1) model:
Log-likelihood = -2.845, GARCH(1,1) model: Log-likelihood = —2‘&@ aARCH( 1,1) model:

Log-likelihood = -3.019, GARCH(1,1) model: Log—likelih&%&&ml.

To determine the best-fitted model for the LFU‘@?The model with the highest log-
likelihood value is selected. In this case, %’CH(I 1) model with a log-likelihood of -
3.071 stands out as the best-fitted mod gse it has the highest log-likelihood value. This
suggests that it provides the mcﬁ)@%e explanation and modeling of the LFUP time series

data when compared to the % ARCH(1,1) models.

O
S
&
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Table 4.9 BEST FITTED VOLATILITY MODEL FOR LFUP

Model AKAIKE Information Criterion (LFUP) Selected Model

GARCH (1 1) -2.609 Q}\
-2.761 ‘%\
-2.845

A

&

-3.071 4\Q BEST MODEL

-2.868

-3.019

Source: Author’s Computation 2023. %

Q@“

Qﬁg
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4.7.3 Outcome of post estimation test for objective two: Level of volatility in fuel price

and exchange rate in Nigeria.

The result indicates normality for the variable VEXCHR. The test statistic is 3.086, and its
associated p-value is 0.214. In this case, a p-value of 0.214 suggests that there is no strong
evidence to reject the null hypothesis that VEXCHR follows a normal distribution at a typical
significance level at 0.05. The result indicates a normality test for the variable @ The
test statistic is 5.859, and its associated p-value is 0.053. Similar to the re% case, a p-
value of 0.053 suggests weak evidence against the null hypothesis ;$FUP follows a

normal distribution. \
The result indicates a test for serial correlation in the’ %re VFUP. The test statistic is

6.106, and its associated p-value is 0.047. A p-Valﬂg 047 suggests some evidence against

the null hypothesis of no serial correlation. &

The result indicates a test for heteros@wﬁy in the variable VEXCHR. The test statistic is
0.001, and its associated p-valueNis 0.980. A p-value of 0.980 suggests no evidence to reject
the null hypothesis of h %&Salasticity (constant variance). The result indicates a test for
heteroskedasticity i@ variable VFUP. The test statistic is 2.143, and its associated p-value

is 0.147. Simi @ the previous case, a p-value of 0.147 suggests no strong evidence against

the @thesis of heteroskedasticity for the VFUP variable.

VEXCHR and VFUP may be reasonably assumed to follow a normal distribution, as the p-
values for their normality tests are greater than a typical significance level (e.g., 0.05). VFUP
shows some evidence of serial correlation, as the p-value for its serial correlation test is less
than 0.05. Both VEXCHR and VFUP are not exhibiting significant heteroskedasticity, as

their p-values for heteroskedasticity tests are greater than 0.05.
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Table 4.10 Result of Post Estimation Test for Objective Two

Result of Post Estimation Tests

Test Statistics Conclusion _ Cb,,
Normality (VEXCHR) 3.086 (0.214) Residual is normal ributed
Normality (VFUP) 5.859 (0.053) Residual 15‘%'}& distributed
Serial Correlation (VFUP) 6.106 (0.047) Thert Qlal Correlation

Heteroskedasticity (VEXCHR) 0.001 (0.980) @3 is no heteroskedasticity

Heteroskedasticity (VFUP) 2.143 (0. 14&)@ There is no heteroskedasticity

Source: Author’s Computation 2023. %

\53“
S

>

N
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4.8 Examine the effect of the volatility in fuel price and exchange rate on food price

in Nigeria.

The provided log values for both the long run and short run schedules contain regression

coefficients, standard errors, and t-statistics for various variables.

The Government expenditure on Agriculture (LGL) is -1.150, with a standard error of 1.370.
The t-statistics value of -0.839 suggests that this variable may not be statistica@niﬁcant
in the long run. Consumer Income (LINC) has -0.195, with a standard e N 225. The t-

statistics of -0.864 indicate that LINC may also not be statistically s%ﬁigz nt in the long run.
1S

A\

value of 1.417 suggests that LPO might be statistically ag{ﬁ%ﬁwt in the long run.

The Price of other goods (LPO) has 3.413, and its standard 408. The t-statistics

Weather Condition (LWEA) has -0.861 and a sta @g)r of 1.249. The t-statistics value of
-0.689 indicates that LWEA may not be stei.stjs\all significant in the long run. The Volatility
in Fuel Price (VFUP) is -5.186, with e%dard error of 8.665. The t-statistics value of -0.598
suggests that VFUP may noth%eistically significant in the long run. The volatility in
Exchange rate (VEXCHR 73.384 and a standard error of 30.569. The t-statistics value of

0.765 suggests that @%& may not be statistically significant in the long run.

\V

The short‘%schedule includes lagged variables, changes in variables, and the error
corr@%rm (ECM). D(LPF(-1)) to D(LWEA(-7)), These represent lagged changes in
various variables. For instance, D(LPF(-1)) has a coefficient of -0.003, with a standard error
of 0.088 and a t-statistics value of -0.035. Similar interpretations can be made for other
lagged variables. Negative coefficients may indicate a short-run negative relationship. ECM
(Error Correction Term): Coefficient: -0.048, Standard Error: 0.006, T-Statistics: -8.077 The

error correction term (ECM) has a coefficient of -0.048, a very small standard error of 0.006,
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and a highly significant t-statistics value of -8.077. This suggests that the ECM is statistically

significant in the short run and plays a vital role in adjusting the long-run equilibrium.

The implication is that in the long run, the analysis indicates that LPO might be statistically
significant, while other variables are less likely to be statistically significant in the long run.
In the short run, lagged changes in variables and the ECM appear to have more significant

impacts on the model's dynamics, with the ECM being particularly important i@b&cting

6
.@%

\ %
&

deviations from long-run equilibrium.
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Objective 3

Table 4.11:

LONG RUN

Co- Standard T-
Variables efficient error Statistics
LGL -1.150 1.370 -0.839
LINC -0.195 0.225 -0.864
LPO 3.413 2.408 1.417
LWEA -0.861 1.249 -0.689
VFUP -5.186 8.665 -0.598
VEXCHR 23.384 30.569 0.765
SHORT RUN

Co- Standard T-
Variables efficient error Statistics
A(LPF(-1)) -0.003 0.088 -0.035
A (LPF(-2)) -0.252 0.086 -2.931
A (LPF(-3)) -0.466 0.084 -5.566
A (LPF(-4)) 0.099 0.080 1.244
A (LPF(-5)) -0.074 0.076 -0.969
A (LPE(-6)) -0.515 0.075 -6.823 .
A (LGL) -0.117 0.045 -2.597
A (LGL(-1)) 0.047 0.056 @Q
A (LGL(-2)) -0.034 0.054
A (LGL(-3)) 0.210 0.058
A (LGL(-4)) -0.080 0.060 0 1. 332
A (LGL(-5)) 0.146 0. 055 2.657
A (LGL(-6)) -0.150 0. 05%‘ -2.661
A (LGL(-7)) 0.238 5.413
A (LINC) 0.205 \,@‘52 6.346
A (LINC(-1)) 0.120 *0.033 3.598
A (LINC(-2)) 0.1 0.033 3.221
A (LINC(-3)) 0.1 0.031 6.231
A (LPO) 043 0.080 0.530
A (LPO(-1)) 3 6\0.260 0.082 3.175
A (LPO(-2 -0.324 0.097 -3.340
A (LP 0.074 0.097 0.769
A (L@ 0.084 0.097 0.871
A (LPO(-5)) -0.526 0.094 -5.568
A (LPO(-6)) 0.422 0.084 5.043
A (LWEA) -0.006 0.008 -0.713
A (LWEAC(-1)) 0.023 0.012 1.908
A (LWEA(-2)) 0.026 0.014 1.885
A (LWEA(-3)) 0.010 0.015 0.690
A (LWEA(-4)) -0.014 0.015 -0.936
A (LWEA(-5)) -0.010 0.014 -0.743
A (LWEA(-6)) -0.021 0.011 -1.932
A (LWEA(-7)) -0.013 0.008 -1.534
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A (VFUP) -0.006 0.149 -0.038

A (VFUP(-1)) 0.463 0.149 3.107

A (VEXCHR) 0.203 0.103 1.980

A (VEXCHR(-1)) -0.637 0.148 -4.287

A (VEXCHR(-2)) -0.230 0.138 -1.666

A (VEXCHR(-3)) 0.347 0.123 2.825

ECM -0.048 0.006 -8.077

R-squared 0.873599 Mean dependent var  0.03132

Adjusted R-

squared 0.761562 S.D. dependent var  0.028687 QN
S.E. of regression  0.014008 Akaike info criterion  -5.39265 é\

Log likelihood 266.4913

Durbin-Watson "
stat 1.756882 X0

Sum squared .
resid 0.008634 ‘%\
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4.8.1 Outcome of the post estimation test for objective three

Post-estimation test schedule provides results related to various statistical tests conducted on
the model. The normality test result shows a p-value of 0.438 with a corresponding value of
0.803 in parentheses. This indicates that the residuals of the model appear to be normally

distributed. Meaning, the assumption that the errors follow a normal distribution is not

violated. ;&
e

The serial-correlation test result displays a p-value of 0.913 with a ¢ \?ﬂ@ig value of
0.411 in parentheses. The high p-value suggests that there is no E:Vi ce.\of serial correlation
in the residuals. In simpler terms, the errors do not exhibit a s&%'}citic pattern of correlation
with one another. The heteroskedasticity test result® @s a p-value of 0.889 with a
corresponding value of 0.650 in parentheses. This tesulf indicates that there is no evidence of
heteroskedasticity in the residuals. Hetero a@sity would imply that the variance of the

errors varies systematically with the in@e ent variables, but in this case, there is no such

issue. \)Q:b‘

The test for the omission %Siables yields a p-value of 2.996 with a corresponding value of
0.092 in parenthese@m result suggests that there is no omitted variable bias in the model.
In other wor Q‘le model includes all the relevant variables necessary to explain the
relati @being studied. The result indicates that stability is present, and further details are
provgin a graph. However, "stability" generally implies that the model remains consistent

over time or across different conditions.

The implication indicates that the model's residuals are normally distributed, there is no
evidence of serial correlation or heteroskedasticity, and no variables appear to have been

omitted. The model also demonstrates stability, which suggests that its relationship remains
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consistent over time or across different conditions. These findings suggest that the model's

specification is appropriate and that it provides a good fit for the data under consideration.
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Table 4.12  Result Post Estimation Test: Examine the effect of the volatility in fuel

price and exchange rate on food prices in Nigeria.

Result of Post Estimation Tests

Test Statistics Conclusion

Normality 0.438 (0.803) Residual normally distributed \Cb'l
Serial-correlation 0.913 (0.411) There is Serial-correlation Q’&
Heteroskedasticity 0.889 (0.650) There is no heteros@%
Omission of variable 2.996 (0.092) No omitted Ya@'\

Stability; cumsum see graph below There is stﬁ%

cumsum of squares see graph below The}eﬁ';ﬁqtgbility

Source: Author’s Computation 2023. @"
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4.9  Evaluate the asymmetric effect of volatility in fuel price and exchange rate on

food price in Nigeria.

The schedule below shows the regression results for both the long run and short run analysis
Part A for objective 4. In the long run, the variable VFUP has a coefficient of 95.66473.

However, its high standard error of 211.0924 and a t-statistic of 0.453189 indicate that VFUP

&

VEXCHR_POS and VEXCHR_NEG: Both variables have negative ¢ C%, -430.7591

may not be statistically significant in explaining the dependent variable.

and -435.2725, respectively. However, their high standard errors (§§103 and 933.2502)
and t-statistics (-0.465781 and -0.466405) suggest that t '\hay not be statistically
significant in the long run. LPO has a positive coefﬁcw@ 91458, and its standard error

is relatively low at 0.416125. The t-statistic @ 1972 suggests that LPO may be

statistically significant in explaining the d@@%anable in the long run.

In the short run, the analysis 1nc1udes@us lagged changes in the dependent variable (LPF)
and the independent variables, a 1l as the error correction term (ECM) with a lag of -1.
The significance of th %nables varies: D(LPF(-1)) to D(LPF(-10)) have different
coefficients and sta@&eﬂor& Some are statistically significant e.g., D(LPF(-4), D(LPF(-
5))) based on @t-statistics. D(VFUP) and its lagged values (D(VFUP(-1)) to D(VFUP(-9)))
have @ients with mixed levels of significance, with some being statistically significant
and oth€rs not statistically significant, as indicated by their t-statistics. D(VEXCHR POS)
and its lagged values also have varying levels of significance, with some being statistically

significant in the short run.

D(VEXCHR _NEG) and its lagged values follow a similar pattern, with some being

statistically significant based on their t-statistics. D(LPO) and its lagged values have varying
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levels of significance, with some being statistically significant. The ECM (-1) is statistically
significant with a coefficient of -0.027452 and a t-statistic of -5.25568, suggesting it plays a

significant role in the short-run relationship.

The implication in the long-run results suggests that LPO may be a statistically significant
variable, while VFUP, VEXCHR POS, and VEXCHR NEG are not. In the short run, the
significance of the variables varies, with some lagged changes, VFUP, and VE Q@l POS
being statistically significant, while others are not, as indicated by their t- at% The error

correction term (ECM) is statistically significant and plays a role in the short-run relationship.
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Table: 4.13: Result of Asymmetric effect of volatility in fuel price and exchange rate on

food price ion Nigeria (Positive)

N

S

LONG RUN

Co- T-
Variables efficient Standard error Statistics
VFUP 95.66473  211.0924 0.453189
VEXCHR POS -430.7591 924.8103 -0.465781
VEXCHR NEG -435.2725 933.2502 -0.466405
LPO 0.791458 0.416125 1.901972.
SHORT RUN

5
Variables efficient Standard error
A(LPF(-1)) 0.019288  0.141302 &“‘DT%SOI
A (LPF(-2)) -0.261009 0.14758 . 4 -1.768596
A (LPF(-3)) -0.338242 0.130631 \ -2.589296
A (LPF(-4)) 0.089266 0. 09500 0.939605
A (LPE(-5)) 0.137772  0.0834 7 1.650627
A (LPF(-6)) -0.312864 0.08 -3.862076
A (LPF(-7)) -0.043284 @o -0.547447
A (LPF(-8)) 0.14276 1.550317
A (LPF(-9)) -0.449 .098359 -4.567881
A (VFUP) -0 38@ 0.181922 -0.213071
A (VFUP(-1)) -2. 46  0.499344 -4.972215
A (VFUP(-2)) %0\7 8436 0.446479 -4.655172
A (VFUP(-3)) Q: 017737 0.398104 -5.068367
A (VFUP(-4)) C)Q 1.471099 0.358121 -4.107824
A (VFUP(-5)) -1.181456 0.317707 -3.718697
A (VFUP(- é\ﬂ -1.055218 0.279492 -3.775488
A (VFUP(® -0.885736 0.2386 -3.712228
A (VFUPS) -0.773026  0.200971 -3.846456
A (’@%)) -0.451248 0.177327 -2.544722
A (VEXCHR POS) 0.088165  0.054082 1.630196
A (VEXCHR POS(-1)) 10.86803  2.439592 4.454855
A (VEXCHR POS(-2))  9.563443  2.286404 4.182743
A (VEXCHR POS(-3)) 11.00426  1.965975 5.597358
A (VEXCHR POS(-4))  9.923883  1.903847 5.212542
A (VEXCHR POS(-5)) 8.467345 1.802954 4.696374
A (VEXCHR POS(-6)) 6.955907 1.659537 4.191475
A (VEXCHR POS(-7)) 5.406597 1.406331 3.844469
A (VEXCHR POS(-8)) 3.868187 1.106072 3.497228
A (VEXCHR POS(-9)) 1.490143  0.757799 1.966411
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A (VEXCHR NEG) -1.098871 1.152991 -0.953061
AC(VEXCHR NEG(-1))  9.622969  2.298653 4.186351
AC(VEXCHR NEG(-2))  11.02788  1.971413 5.593895
AC(VEXCHR NEG(-3))  9.891945  1.905802 5.190437
AC(VEXCHR NEG(-4)) 852076  1.801724 4729225
AC(VEXCHR_NEG(-5))  6.977066 1.659242 4204972
AC(VEXCHR NEG(-6))  5.360801 1423316 3.766417
AC(VEXCHR_NEG(-7))  3.827081  1.098855 3.48279
AC(VEXCHR NEG(-8))  1.571645  0.728469 2.157462
A (LPO) 0.123777  0.09876 1.25331
A (LPO(-1)) 0455171 0.094914 4795631 . ,{b
A (LPO(-2)) -0.381901  0.092579 4.125147 ‘Z‘)&
A (LPO(-3)) 0.171217  0.098774 1.73343 ¢ QO
A (LPO(-4)) 0.126651  0.084426 1.50@&%}\
A (LPO(-5)) -0.35414  0.085011 -4.1657
A (LPO(-6)) 0390009  0.098925 474
A (LPO(-7)) 0.131693  0.124096 1215
A (LPO(-8)) 0.419818  0.110088 1813471
A (LPO(-9)) -0.140202  0.12076 - QQJ -1.160999
A (LPO(-10)) 0.325866  0.129526 ,® 2.515845
ECM (-1) -0.027452  0.005223, -5.25568

NS
R-squared 0.90658 '@endem var  0.032
Adjusted R-squared 0.753994 .D.dependent var 0.027
S.E. of regression 0.013417 aike info criterion  -5.515

Sum squared resid
Log likelihood
Durbin-Watson stat

0.0054
2 .61&’)%

1.957554
.\
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Table 4:14

Objective 4 Negative
LONG RUN

Co- T-
Variables efficient Standard error Statistics
VFUP_POS 19.15596  57.10479 0.335453
VFUP NEG 22.27935  62.7553 0.355019
VEXCHR 0.339847  2.419928 0.140437
LINC -0.893004 1.721218 -0. 518821
LPO 4928927  7.776695 0.6338
LGL -0.840696 1.82082 -0.46
SHORT RUN ¢ 2&.\
A (LPE(-1)) -0.050318 0.117332 07428856
A (LPF(-2)) -0.015606 0.091811 Q}& 0.169976
A (LPFE(-3)) -0.270883 0.076527 4 -3.539693
A (LPF(-4)) 0.078024 0.08540%’% 0.913573
A (LPE(-5)) -0.080227 0.088482 -0.906699
A (LPF(-6)) -0.517896 0.Q9 -5.709491
A (VFUP_POS) 0.505464 @9 1.743888
A (VFUP_POS(-1)) 0.1177 388741 0.302771
A (VFUP_POS(-2)) -1.37283 451086 -3.043397
A (VFUP_POS(-3)) -1.552 0.467138 -3.323334
A (VFUP_NEG) -0.323904 0.383559 -0.844471
A (VFUP _NEG(-1)) 1.20385  0.400972 -3.002332
A (VFUP_NEG(-2)) 4‘)0 8363 0.357182 -3.047085
A (LINC) % 06014 0.028384 2.118838
A (LINC(-1)) Q) 0.089306 0.032151 2.777694
A (LINC(-2 Q 0.06 0.030774 1.949695
A (LINC(-% 0.10402 0.029858 3.483861
A (LINC(:4) 0.026817  0.025407 1.055499
A (l%@)) -0.015406 0.023964 -0.642894
A (LINCE(-6)) 0.02931 0.023868 1.228017
A (LPO) 0.031781  0.098623 0.322245
A (LPO(-1)) 0.283589  0.096987 2.924006
A (LPO(-2)) -0.332121 0.098097 -3.38565
A (LPO(-3)) -0.047623 0.098714 -0.482434
A (LPO(-4)) 0.175793  0.097025 1.811832
A (LPO(-5)) -0.395549 0.100681 -3.928716
A (LPO(-6)) 0.31501 0.112465 2.800957
A (LPO(-7)) 0.294223  0.114299 2.574142
A (LGL) -0.068802 0.042984 -1.600658
A (LGL(-1)) 0.054414  0.049423 1.100981
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A (LGL(-2)) -0.037262  0.047202 -0.789414
A (LGL(-3)) 0.055338  0.048184 1.148454
A (LGL(-4)) -0.095471 0.062997 -1.515489
A (LGL(-5)) 0.165747  0.060683 2.731328
A (LGL(-6)) -0.09088  0.052912 -1.717588
A (LGL(-7)) 0.099829  0.040689 2.453494
ECM (-1) -0.029642  0.005458 -5.43064
R-squared 0.809773 Mean dependent var  0.0313
Adjusted R-squared 0.664067 S.D. dependent var  0.0287
S.E. of regression 0.016627  Akaike info criterion -5.0553
Sum squared resid 0.012993

Log likelihood 249.3233

Durbin-Watson stat 2.022547
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4.10 Outcome of post estimation result for: Asymmetric effect of volatility in fuel

price and exchange rate on food price in Nigeria.
The schedule below contains the results of various post-estimation tests

The test for normality yields a statistic of 0.734, with a p-value of 0.693. Based on this result,
we can conclude that the residuals are normally distributed. In other words, the errars from
the regression model follow a normal distribution, which is a desirable cha@;}stic for
regression analysis. The test for serial correlation reports a statistic of . 6@ p-value of
0.840. This indicates that there is no evidence of serial correlatio.n ige.t;esiduals. In simpler
terms, the errors do not show a systematic pattern of correlatiqi@fh each other, which is an
important assumption for regression analysis. &Q

The test for heteroskedasticity provides a.sta i & 0.521 and a p-value of 0.977. This
suggests that there is no significant het@}lasticity in the residuals. Heteroskedasticity
occurs when the variability of the s is not constant across different levels of the
independent variables. In this case,/the data does not exhibit such a pattern. The test for the
omission of variables yi Ag'g,‘[atistic of 6.042 with a very low p-value of 0.021. This
suggests that Variale)are omitted from the model. In other words, the current regression
model may n %lude all the relevant independent variables needed to explain the variation

in thdent variable. This implies that the model may benefit from including additional

variableS to improve its explanatory power.

The stability of the model is assessed based on cumulative sums (cumsum) and cumulative
sums of squares. Both of these measures indicate that there is stability in the model. This
means that the relationships between the variables in the model remain relatively constant

over time, which is a positive characteristic for long-term predictions.
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Implication of this regression model appears to meet several important assumptions and tests. The
residuals are normally distributed, there is no evidence of serial correlation, and there is no
significant heteroskedasticity. However, the test for the omission of variables suggests that there
may be important factors missing from the model. Despite this, the model demonstrates stability in

its relationships over time.
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Table: 4.15  Result of Post Estimation Test: Objective Four

Result of Post Estimation Tests

Test Statistics Conclusion

Normality 0.734 (0.693) Residual normally distributed . cb"
Serial-correlation 0.175 (0.840) No Serial-correlation Q’(\
Heteroskedasticity 0.521 (0.977) There is no heteroske < %
Omission of variable 6.042 (0.021) Variables are omit e‘%

Stability; cumsum see graph below There is stabili &

cumsum of squares see graph below There is s@yﬁsh v

Source: Author’s Computation 2023
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4.11 Asymmetric effect of volatility in fuel price and exchange rate on food prices in

Nigeria (Negative asymmetric outcome)

This schedule provides the estimated coefficients, standard errors, and t-statistics for a set of

variables in both the long run and short run.

In the long run, VFUP_POS has a coefficient of 19.15596 with a standard error of 52.&0479,
resulting in a t-statistic of 0.335453. This coefficient suggests that, in the long r@ne-unit
increase in VFUP_POS is associated with a slight increase in th .QQ\‘[ variable.
However, the t-statistic indicates that this relationship is not sta.tisk ly\signiﬁcant. Similar
to VFUP_POS, VFUP_NEG has a positive coefficient of 22&%\ and a standard error of
62.7553. The t-statistic of 0.355019 implies that this Vafi@qa{so has a non-significant effect
on the dependent variable in the long run. VEX%%{hibits a very small coefficient of
0.339847 and a relatively low standard err '%%9928. The t-statistic of 0.140437 suggests

that VEXCHR has a negligible impac@ e dependent variable in the long run, and this

relationship is not statistically s@

In the long run, LINC %‘)r?egative coefficient of -0.893004 with a standard error of
1.721218. The t-staQtig of -0.518821 indicates that a one-unit increase in LINC is associated
with a dec;%é\tﬁe dependent variable. However, the negative impact is not statistically
signifi @ O's coefficient is 4.928927, and it has a high standard error of 7.776695. The t-
stati&f 0.633807 suggests a positive impact on the dependent variable in the long run.
While the coefficient is positive, the t-statistic still indicates a lack of statistical significance.
In the long run, LGL exhibits a negative coefficient of -0.840696 with a standard error of
1.82082. The t-statistic of -0.461713 implies that a one-unit increase in LGL is associated

with a decrease in the dependent variable, but this relationship is not statistically significant.
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The short-run coefficients represent the immediate impact of lagged variables on the
dependent variable. D(LPF(-1)) has a coefficient of -0.050318, with a standard error of
0.117332 and a t-statistic of -0.428856. This indicates that a one-unit change in D(LPF) from
the previous period results in a small immediate decrease in the dependent variable. The
negative impact is present, but the t-statistic suggests that it is not statistically significant. The
other coefficients in the short-run can be interpreted similarly, where the t-statistics determine

whether the immediate relationships are statistically significant. Q’(\

%\%
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Table: 4.16

Objective 4
LONG RUN

Co- Standard T-
Variables efficient error Statistics
VFUP_POS 19.15596  57.10479 0.335453
VFUP NEG 2227935  62.7553 0.355019
VEXCHR 0.339847 2.419928 0.140437
LINC -0.893004 1.721218 0.518821
LPO 4.928927  7.776695 0.633807
LGL -0.840696 1.82082 0.461713
SHORT RUN
A(LPE(-1)) -0.050318 0.117332 0.428856 "@'\
A(LPFE(-2)) -0.015606 0.091811 0.1699&
A (LPF(-3)) -0.270883 0.076527 ;@%3
A (LPF(-4)) 0.078024  0.085405 Q 3573
A (LPE(-5)) -0.080227 0.082})@ 0.906699
A (LPE(-6)) -0.517896 0 8 5.709491
A (VFUP _POS) 0.505464 9849 1.743888
A (VFUP_POS(-1)) 0.1177 Q) 388741 0.302771
A (VFUP_POS(-2)) -1.372834 0.451086 3.043397
A (VFUP_POS(-3) Q’% 456 0.467138 3.323334
A (VFUP_NEGg -0.323904 0.383559 0.844471
A (VFUP@(-I)) -1.20385  0.400972 3.002332
A ('%%\IEG(Q)) -1.088363 0.357182 3.047085
A (LINC) 0.06014 0.028384 2.118838
A (LINC(-1)) 0.089306 0.032151 2.777694
A (LINC(-2)) 0.06 0.030774 1.949695
A (LINC(-3)) 0.10402 0.029858 3.483861
A (LINC(-4)) 0.026817  0.025407 1.055499
A (LINC(-5)) -0.015406 0.023964 0.642894
A (LINC(-6)) 0.02931 0.023868 1.228017
A (LPO) 0.031781  0.098623 0.322245
A (LPO(-1)) 0.283589  0.096987 2.924006
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A (LPO(-2)) -0.332121 0.098097 -3.38565
A (LPO(-3)) -0.047623 0.098714 0.482434
A (LPO(-4)) 0.175793  0.097025 1.811832
A (LPO(-5)) -0.395549 0.100681 3.928716
A (LPO(-6)) 0.31501 0.112465 2.800957
A (LPO(-7)) 0.294223  0.114299 2.574142
A (LGL) -0.068802 0.042984 1.600658
A (LGL(-1)) 0.054414  0.049423 1.100981
A (LGL(-2)) -0.037262  0.047202 0.789414
A (LGL(-3)) 0.055338  0.048184 1.148454
A (LGL(-4)) -0.095471 0.062997 1.515489
A (LGL(-5)) 0.165747  0.060683 2.731328
A (LGL(-6)) -0.09088  0.052912 1.7175%%
A (LGL(-7)) 0.099829  0.040689 2.-45%
ECM (-1) -0.029642  0.005458 - 4
R-squared 0.809773 Q‘,nt var

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

>
S

QQ

0.664067
0.016627
0.012993

Meanﬁ;%
S endent var
gﬁ%

249.3233
P

2.022847

'@w
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e
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0.03132
0.028687
-5.05532
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4.7.4 Outcome of post estimation for negative asymmetric effect of volatility in fuel

price and exchange rate on food price in Nigeria.
The schedule below shows the post-estimation tests regression model.

Test Statistics: 1.982, P-value: 0.371 signifies that the test for normality assesses whether the
residuals (the differences between observed and predicted values) follow. a_normal
distribution. In this case, the p-value is 0.371, which is greater than the typica@%ﬁcance
level of 0.05. Therefore, the conclusion is that the residual is not no W uted. This

suggests that the model might not be the best fit for the data, and K&sqmption of normally

distributed residuals may not hold. %'\
&

Test Statistics: 1.764, P-value: 0.185. The test s @erial correlation, also known as
autocorrelation, tests whether there is a pa}ter&r relationship between the residuals over
time. A p-value of 0.185 is greater than@?}? indicating no significant evidence of serial
correlation in the residuals. This is x&éﬁve outcome as it suggests that the model doesn't

Q

suffer from this issue.

%'\
Test Statistics: 1.978; @é: 0.016. Heteroskedasticity examines whether the variance of
the residuals is ca&étant across different levels of the independent variables. In this case, the
p-value is , which is less than 0.05. This suggests that there is evidence of

hete@ticity, meaning that the variance of the residuals is not constant..

Test Statistics: 1.381, P-value: 0.247. This test checks whether there are omitted variables in
the model, which could lead to omitted variable bias. The p-value of 0.247 is greater than
0.05, indicating no strong evidence of omitted variables in the model. This is a favorable

result as it suggests that the model captures the relevant variables adequately.
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Stability; cumsum, unfortunately, the result states "see graph below," which means that there

is slight instability in the variables. Cumsum of Squares, shows stability in the Variables.

Implication shows that these post-estimation tests help evaluate the validity and reliability of
a regression model. They provide insights into the normality of residuals, presence of serial

correlation, heteroskedasticity, omitted variables, and the model's stability.

%\%
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Table 4.17  Result of post estimation test for objective four.

Result of Post Estimation Tests

Test Statistics Conclusion
Normality 1.982 (0.371) Residual is not normally distributed
Serial-correlation 1.764 (0.185) No Serial-correlati@

L ] %’\
Heteroskedasticity 1.978 (0.016) There is het@@ sticity
Omission of variable 1.381 (0.247) No o@@vaﬁables
Stability; cumsum see graph below %%is instability
cumsum of squares see graph bﬂbv@ There is stability

Source: Author’s computation 2023.;\< \_)
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4.12Discussion of Findings

4.12.1 Effect of volatility in fuel price and exchange rate to food price in Nigeria

From the analysis done on objective one, it reveals the complex dynamics between the
independent and dependent variables. While some independent variables, like LEXCHR and
LPO, have positive long-term impacts, others, such as LFUP, LGL, LINC, and LWEA, have
negative long-term impacts. Additionally, short-term effects of LPF at various lag‘;@s are

both positive and negative, and the system shows self-correction when dcviﬁgﬂs from the

long-term equilibrium occur. ‘%\

The findings show that Exchange rate and Price of other goods @‘%}y:ﬁive and significant
impact on the Price of food in Nigeria. This falls V\atm%e theoretical expectations of
existing studies and theories which states with rjéf@m exchange rate, that high rate of
exchange automatically leads to high prices @d, since Nigeria is an import dependent
Nation. Looking at Nigeria as a Natio t@k of exchange is astronomical, which implies

any further increase in exchange ra%@e food price will automatically increase in proportion

to the increase in the rate of exMe.l
'}

The fuel price (LFUP), @er condition (LWEA) and Government legislation (LGL)
which is govem%qg expenditures on Agriculture depicting negative long-term impacts also
falls within theoretical expectations of some existing studies which states that high price of

fuel@not automatically lead to an increase in food price vice versa.?

From the study, it can be deduced that the effect of volatility in fuel price has a negative
relationship in food price in Nigeria. This stipulate that a percentage increase in the price of
fuel has an inverse relationship in the price of food in Nigeria vis-a-vis Government

legislation on Agriculture and weather condition. While a percentage increase in the rate of
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exchange (LEXCHR) and price of other commodities (LPO) has a positive relationship

(increase) in the price of food in Nigeria.

4.12.2 Level of volatility in fuel price and exchange rate in Nigeria.

The analysis of the study indicates that Government legislation (LGL) and Consumer Income
(LINC), these variables exhibit relatively low long-term volatility. While they have negative

coefficients, their lack of statistical significance suggests that they have limited%@ence on

the long-term behavior or trends of the dependent variable (Food price). ‘:\ \QO

Price of other goods (LPO) shows moderate long-term Votqﬁ\@ With a statistically

significant positive coefficient, it may contribute to some de%&o long-term volatility in the

dependent variable. Weather Condition (LWEA), Fuel @e Volatility (VFUP) and Exchange
N

rate Volatility (VEXCHR). These variables de% te relatively low long-term volatility.
st

W

Despite their negative coefficients, they @ tistically significant, indicating that their

impact on long-term trends is limited.‘.b‘%v

The study indicates that Lo§wvolatility is generally low for most of the variables, with
'\
some exceptions. L C&d out as having a moderate long-term impact.* Short-term

volatility is charagt? ¢d by short-term negative effects from lagged variables, potentially

leading to‘%&aﬁons. The ECM serves as a crucial stabilizing factor in the short run,

cont@ to short-term stability and equilibrium correction.
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4.12.3 Examine the effect of volatility in fuel price and exchange rate on food price.

The analysis from the study shows that volatility in Fuel Prices (VFUP), when fuel prices
go up, logically it’s expected that food prices will go up; but in this case the reverse is the
case, as this relationship might not be very strong or reliable. In other words, changes in fuel
prices may not have a big impact on food prices as per the analysis of the study. Exchange
Rates (VEXCHR), when the exchange rate changes, it's expected that food price ht go
up as per expectations, but again, this relationship might not be very str@r reliable.

Changes in exchange rates may not have a big impact on food prices which applying logical
sense is not suppose to be.4 %\‘6.\

Other Factors LGL, LINC, LWEA, LPO used in thé @y may also not have a strong or

reliable impact on food prices in the long run. Th@ affect food prices, but the analysis

suggests that their influence is not statistic?Jl%g%yiﬁcant, meaning they may not be major

drivers of food price changes. '6'

In a nutshell, the analysis is say hat these factors may not be very good at predicting or

explaining why food pric@@ or down. Other factors or reasons might be more important

in determining fooniQas.
In the long- e analysis is saying that these factors may not be very good at predicting or

expl@ why food prices go up or down. Other factors or reasons might be more important

in determining food prices.

In short run the log-transformed variables show that volatility in fuel prices (VFUP) and
exchange rates (VEXCHR) might have some influence on food prices, but these relationships
may not be statistically significant. This means that changes in fuel price and exchange rate

volatility may not be reliable predictors of food price changes.
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4.12.4 Asymmetric effect of volatility in fuel price and exchange rate on food price.

The analysis for asymmetric effect between fuel price (VFUP) and exchange rate (VEXCHR)
in the long run shows that there is a positive relationship between volatility in fuel prices
(VFUP) and food prices, but this relationship may not be statistically significant due to the T-
Statistics value of 0.453189. An increase in fuel price volatility is associated with higher food

prices, but this connection might not be very reliable or strong (not statistically si@ﬁt).

e
There are negative relationships between both positive and negative e }3@6 volatility
(VEXCHR POS and VEXCHR NEG) and food prices, but thes;e Q%leships may also not
be statistically significant. When exchange rates become morf;&@e, food prices tend to go
down, but this effect might not be very strong or reliable ‘@s atistically significant) or when

exchange rates become more volatile, food prices also\ténd to go down, but this relationship

might not be very reliable or strong (not sté’s)@’ significant).’

LPO which is an additional Variabkeb:% a positive relationship with food prices and is

statistically significant. An irMe in LPO is linked to higher food prices, and this

connection might be mor@?ﬂe and statistically significant.

The low T—Statisﬁ&@ values in the long run for VFUP, VEXCHR POS, and VEXCHR NEG

indicate a lack of statistical significance, meaning that the observed relationships may not be

relia‘@ strong enough to draw firm conclusions about their effects on food prices.

In the short run the analysis suggests that the relationship between volatility in fuel price
(VFUP), exchange rate (VEXCHR), and other factors with food prices is complex and can
change over time. Different patterns of volatility can lead to both increases and decreases in
food prices. Additionally, the presence of a highly significant ECM implies strong short-term

corrections in food prices to maintain long-term equilibrium.
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The second part of the analysis for examining the symmetric effect of volatility in fuel price

and exchange rate on food price states that;

When fuel price volatility is positive (VFUP_POS) in the long run, it has a small positive
effect on food prices, but this effect is not very strong or reliable due to low T-Statistics.

When fuel price volatility is negative (VFUP_NEG), it also has a small positive effect on

&

The overall volatility in exchange rates (VEXCHR) has a small positive %ood prices,

food prices, but this effect is not very strong or reliable due to low T-Statistics.

but this effect is not very strong or reliable due to low T- Statlstlcs %.\

Other variables like LINC, LPO, and LGL have small effec @food prices, but these effects

are not very strong or reliable due to low T- Statlst@

The analysis suggests that there are som Qﬁ@%d potentially positive effects of different

types of volatility in fuel prices and exc rates on food prices. However, these effects are
not very strong or statistically si gni@.t. Other factors might also influence food prices, and

the relationships between thﬁy\ariables are not very clear or consistent.

In the short run, th@l}%sis depicts that Changes in fuel price volatility (VFUP) have both
positive and n e coefficients at different time lags. The impact of VFUP on food prices
varie @ime, and some periods show a positive effect, while others show a negative effect.
Volﬂ in Fuel Price (VFUP_POS and VFUP_NEG). When fuel price volatility is positive
(VFUP_POS), it generally has a positive effect on food prices, especially at longer lags.
When fuel price volatility is negative (VFUP_NEG), it has a mixed impact on food prices,

and the effect is not consistent.
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Other Variables (LINC, LPO, LGL). These variables also have both positive and negative
coefficients at different time lags, indicating varying effects on food prices over time. The
ECM (-1) has a negative coefficient, suggesting it plays a significant role in correcting
deviations from the long-term equilibrium in food prices. This correction is strong and

statistically significant.

The analysis demonstrates that the relationships between fuel price volatility, exc] % rate,
and other factors with food prices are complex and asymmetric. The ef] ect Vary over
time, and the ECM plays a crucial role in maintaining the long- term 11br1um in food

prices.
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Chapter 5
Conclusion
5.1 Summary of Findings

In the analysis of objective one, the study explores complex relationships affecting f'o@rices in
Nigeria. Exchange rate positively impacts food prices, aligning with expectaﬁor%é to
Nigeria's import-dependent nature. Fuel prices surprisingly have a negative ct, contradicting
common assumptions. Government expenditures on agriculture and @)&2 weather conditions

also negatively influence food prices. Short-term effects exiK@R system self-corrects to

maintain long-term equilibrium. @6\

For the second objective, low long-term vola '1i% bserved in government legislation and
consumer income, suggesting their limiteéd, intpact on food prices. The price of other goods has a

statistically significant positive coeff@% indicating its contribution to long-term volatility in

N

food prices.
"

The third objective re@a; changes in fuel prices and exchange rates may not reliably

predict food e@ﬁges in the long run. Other examined factors like government legislation,

consumer 1@ e, weather conditions, and the price of other goods also lack statistically

significant’ impact on long-term food prices.

The fourth objective explores the symmetric effects of volatility in fuel prices and exchange rates.
Fuel price volatility, whether positive or negative, has a small positive impact on food prices.

Exchange rate volatility also has a small positive effect. However, these effects are not strong or
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reliable predictors of food price changes, as indicated by low T-Statistics for all examined

variables.
5.2 Conclusion

This study provides insight on the relationship among Fuel price, Exchange rate, I:rice of other
goods, Government Legislation, weather Condition and Consumer income as i@cts Food
Price in Nigeria, from the period of 2000 to 2022. The findings from the s Y ide valuable
insights into the intricate relationships that influence food pri.ces %Nigeria. The analysis
conducted as part of this study revealed several key aspects K@ to the impact of various

factors on food prices, both in the long term and short term,\Q%

Exchange Rate (LEXCHR): One of the signiﬁce&ﬁ ngs is that the exchange rate has a
positive long-term impact on the price of fo@ igeria. This means that when the exchange
rate increases, food prices also tend to r‘iﬁdbhis finding aligns with theoretical expectations and

reflects Nigeria's impoﬂ-dependé\g%re. A higher exchange rate makes it more expensive to

import food, leading to incr food prices. This finding is consistent with existing research

and theories linking e@e rates to food prices.
Price of Oth‘%bods (LPO): Another important finding is that the price of other goods has a
positigniﬁcant impact on food prices. This means that when the prices of other goods

increase, food prices also tend to rise. This finding is in line with theoretical expectations and

previous research.

Fuel Price (LFUP): Contrary to common assumptions, the study found that fuel prices have a

negative long-term impact on food prices. High fuel prices do not automatically result in higher
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food prices. The relationship between fuel prices and food prices is more complex and
influenced by various factors. High fuel prices may be mitigated by other dynamics, and their

impact on food prices may not be as straightforward as initially assumed.

Government Expenditures (LGL) on Agriculture: Increased government spending on
agriculture was found to have a negative long-term impact on food prices. This indié@at
higher government spending in the agricultural sector does not necessarily lead Q%gher food
prices. This finding is consistent with existing studies that emphasize the n consider

multiple factors when analyzing the relationship between governme 'c?es and food prices.
Weather Conditions (LWEA): The study revealed that w?&\thg)conditions also have a negative
long-term impact on food prices. This suggests that ddverse weather conditions, such as droughts

or flooding, can negatively affect food prices. T @ding highlights the complex nature of the

relationship between weather and food p% eg-)

>
Short-Term Effects: The study ﬁ@%ed short-term effects of food prices at various lag periods.
These short-term effects WG’Q t@positive and negative, indicating that food prices can respond
to various factors in t@% term. The presence of a highly significant Error Correction
Mechanism (E plies strong short-term corrections in food prices to maintain long-term
equilibriun@hl means that when food prices deviate from their expected long-term trajectory,

mechanigs are in place to help bring them back into balance.

In conclusion, the analysis of the study indicates that the price of food in Nigeria is influenced by
a combination of factors. Exchange rates and the price of other goods have a positive and

significant impact on food prices, aligning with theoretical expectations. Conversely, fuel prices,
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government legislation on agriculture, and adverse weather conditions have negative long-term
impacts, challenging conventional assumptions. These findings emphasize the need to consider
the multifaceted nature of these relationships when analyzing the dynamics of food prices in

Nigeria.

With response to objective Two, Volatility Level in Fuel Price and Exchange Rég{@uel
Price Volatility (VFUP), and Exchange Rate Volatility (VEXCHR): These V@GS
demonstrate low long-term volatility, and despite their negative coefficient y are not
statistically significant. This implies that their impact on long—tem‘@iﬁ food prices is
limited. Variations in weather conditions, fuel price ﬂuctua‘uor@% exchange rate changes do
not have a significant influence on the long-term bel%()@ood prices in the context of the

study.

\

Considering objective three, Asymme g‘éct of Volatility in Fuel Price and Exchange
Rate. The analysis for the third % uggests that the factors examined in the study,

including fuel prices, exchang rates, and other variables, may not be reliable predictors or

explanations for why t;@ rise or fall in the long run. While fuel prices and exchange rates

may have some inﬂQr‘l

run, short-tef%snges in fuel prices and exchange rate volatility may not be reliable indicators

on food prices, their impact is not statistically significant. In the short

of foo@gluctuations. The second part of the fourth objective focuses on the symmetric
effect of volatility in fuel price and exchange rates. It was found that these factors have some
small and potentially positive effects on food prices in the long run. However, these effects are
not strong or statistically significan t, indicating that other factors may be at play. The

relationships between these variables and food prices are complex and can vary over time.
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5.3 Recommendation

The following recommendations arising from the empirical findings of this study are stated as

follows; %
Policy Considerations: Policymakers should closely monitor and manage excha%tes and the
prices of other goods, as these variables have a significant positive impact od prices in the
long term. Measures to stabilize exchange rates and control price fh@pﬁs in other goods can
help mitigate food price inflation and ensure food affordabili&é\t%e population. It is essential

to align policies that support exchange rate stability %@S{ler the interconnectedness of

goods prices in the market. %

Fuel Price Management: Recognize that %1%&1 prices do not necessarily lead to higher food

complex relationship betweer% ices and food prices. Government interventions, such as the
local refineries to be riz@l working at full capacity, instead of importing refined oil from
abroad. It’s believed, if 6ur refineries are working at full capacity, fuel price will reduced and

will be dome‘%y sourced instead of importing.

prices. Energy and pricing polici % e informed by a nuanced understanding of the
elp
.\

QO
Gover&t Expenditure: Government spending on agriculture should be guided by a
comprehensive understanding of the factors influencing food prices. Increased government
spending in the agricultural sector may not always lead to higher food prices. Policymakers
should adopt a balanced approach that considers multiple factors, including market dynamics and

the overall economic environment, when formulating agricultural expenditure policies.
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Weather Risk Management: Given the negative impact of adverse weather conditions on food
prices, strategies for managing weather-related risks in agriculture should be developed and
implemented. Investments in climate-resilient agriculture, early warning systems, and insurance

mechanisms can help mitigate the impact of extreme weather events on food prices.

Short-Term Corrections: Acknowledge the presence of a highly significant Error Coh@on
Mechanism (ECM) in the market. This mechanism plays a crucial role in comec%&viaﬁons
from long-term equilibrium in food prices. Policymakers and market regulators should support

and maintain the effectiveness of this mechanism to ensure shoﬁ—ta@ﬁity and equilibrium

correction in food prices. &

Further Research: Recognize the complexity and dy&@%wre of the relationships between

various factors and food prices. Further reseaicl@?nalysis are essential to gain a deeper

understanding of these relationships. MO% rehensive data collection and advanced

modeling techniques may provide ad@(bfal insights into the dynamics of food pricing in

Nigeria.
%w

These recommendati(@%hasize the need for a holistic and multifaceted approach to
understanding (é\a‘haging food price dynamics in Nigeria. Policymakers, researchers, and
stakeholde@h 1d consider the interplay of various variables and the evolving nature of these
relationships when making informed decisions and formulating policies related to food pricing in

Nigeria.
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5.4 Contribution to Knowledge

The confirmation of a positive long-term impact of the exchange rate on food prices in Nigeria
aligns with theoretical expectations but adds empirical evidence to support this relationship. This
contributes to a deeper understanding of the specific dynamics between exchange rates and food
prices in the context of a country with an import-dependent nature like Nigeria. The® \00
recommendation to focus on diversifying food sources domestically provide&pr@ guidance
for policymakers in similar economies. This insight emphasizes the importance of reducing
reliance on imports, especially in the context of exchange rate ﬂucn;@s.%his contributes to
discussions on improving food security and sustainability in i&m@ependem nations. The
confirmation of a positive and significant impact of th g@p)f other goods on food prices adds
to the understanding of inflation dynamics. This finding-Suggests that a broader economic
context, beyond the food sector alone, inﬂu@%o prices. This contributes to discussions on
the interconnectedness of different sect@é%’ an economy. The discovery of a negative long-term
impact of fuel prices on food pri(wa lenges common assumptions and highlights the need for
nuanced analysis. This findi %Sﬁiributes to a more comprehensive understanding of the factors
influencing food pric%%cially in economies where fuel prices are often considered a key

driver of inflati \

5.5 S for Further Studies

Future studies and research can be carried out on the followings below:

Regional Analysis: Explore food price dynamics across different regions in Nigeria to account

for regional variations.
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Supply Chain Analysis: Investigate the impact of supply chain factors, like transportation and

distribution, on food prices.

Macroeconomic Variables: Study how broader economic factors interact with the variables in

this thesis to affect food prices.

A
Consumer Behavior: Examine how consumer preferences and behaviors inﬂuenc%a?prices.

Policy Impact Analysis: Evaluate the effectiveness of government policie@entions on

food prices. o
25

Climate-Resilient Agriculture: Analyze the adoption of climate@g}%ent agricultural practices in

reducing food price volatility. @6\

International Trade Impact: Investigate the ifﬂ@)of international trade agreements and

policies on food prices in Nigeria. 't

Social and Economic Impact: AS&& consequences of food price fluctuations on various

population segments and in@cﬁstribution.

Advanced Modeling'\' ploy more sophisticated econometric models to capture complex

relationships‘%‘g variables.

Long'tugal Studies: Conduct long-term studies to identify trends and cyclical patterns in food

prices.

Comparative Analysis: Compare findings with other countries or regions to understand global

and regional trends. These further studies aim to enhance our understanding of food price
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dynamics in Nigeria and provide a holistic view of the factors influencing this crucial aspect of

the economy.

&
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APPENDIX

Descriptive Statistics ‘ ®
A-&*

LEXCHR LFUP LGL LINC LPO LWEA
Mean 5.195650 4.221509 3.415968 16. 1328(%'3 4.810925 4.778573 4.471086
Median 5.042686 4.174387 3.629498 16. % 4.796354 4.789201 4.744818
Maximum 6.099676 5.304896 4.489344 «Qx 216 6.363528 6.030055 5.713926
Minimum 4.605070 2.995732 1.84621 QB 93296 3.384479 3.448307 2.520539
Std. Dev. 0.438285 0.685881 0. 766‘% 1.208024 0.802677 0.700816 0.941593
Skewness 0.717472 -0.14718 (Q}} -0.42477 0.123580 -0.08076 -0.42918
Kurtosis 2.085270 1.730242 (&260123 1.818923 2.007080 1.982072 1.853680
Jarque-Bera 11.10054 6. 51256\) 8.237198 8.113880 4.013419 4.072022 7.861530
Probability 0.003886 3% 0.016267 0.017302 0.134430 0.130548 0.019629
Sum 477.9998 C)@% 314.2691 1484.218 442.6051 439.6287 411.3399
Sum Sq. Dev. 17.4805 Q 42.80943 53.46311 132.7984 58.63042 44.69408 80.68029
Observations 92 92 92 92 92 92 92

N
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Correlation Analysis

s
Z\Tro

LEXCHR LFUP LGL LINC LPF o LWEA

LEXCHR 1 0.912777 0.777066 0.853805 0.944 6 \QO 0.926153 0.081132
LFUP 1 0.878218 0.972244 0.9720 0.980899 0.095747
LGL 1 0.926806 .%é& ;577 0.926126 0.087937
LINC 1 ) QQ')& 0.966971 0.978879 0.097344
LPF \ 1 0.994074 0.102738
LPO QQ 1 0.090856
LWEA 1




Covariance Analysis

NS
&

LGL LINC ‘%‘\\@

LEXCHR LFUP LPO LWEA
AL

° \\ )]
LEXCHR 0.190006 &\
LFUP 0.271409 0.46532 Q@
LGL 0.258211 0.456679 0.58112F @
LINC 0.447141 0.796808 0.@7 1.443461
LPF 0.328616 0.529326 4%1\8.553529 0.927435 0.637287

'\

LPO 0.281383 0.4@3? 0.492078 0.819714 0.553118 0.485805
LWEA 0.062776 0.109522 0.076805 0.059302 0.87696

WV
0.033118 ‘%9.)61 163
o
Q°
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UNIT ROOT TEST RESULT FOR VARIABLES

X
L&
2

VARIABLE AT LEVEL AT FIRST DIFFERENCE Conclusion
ADF Test T-tab ADF Test @ﬁ’ T-tab
LEXCHR 0.614 -2.584 -7.92 Q:& -3.505 1(1)
LFUP -0.896 -2.584 -3.505 I(1)
LGL -1.728 -2.584 Qow -3.507 I(1)
LINC -1.126 -2.584 C_)\ -10.288 -3.505 I(1)
LPF 0.582 -2.584 ‘b' -5.432 -3.509 I(1)
LPO -0.75 -2§8¢)% -8.14 -3.506 I(1)
LWEA -2.804 @5’%5 -5.046 3.514 I(1)
VFUP -7.267 Q)Q -2.584 1(0)
VEXCHR -9.662 %6\' 2.584 1(0)

N
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Co-Integration Test result for Variables

&

o =

Model F-Statistics K  Bound Test \I\QO

1% ;A 5% 5% 10% 10%

. "

1(0) @ 10 ) 10 I
Objective 1; '&%
LEXCHR,LFUP,LGL,LINC,LPO,LWEA 8.771 6 2&% 4.05 2.04 3.24 1.75 2.87
Objective 3; ‘
LFP,LGL,LINC,LPO,LWEA,VFUP,VEXCHR 8.049 %&6 4.05 2.04 3.24 1.75 2.87
Objective 4; LFP,LFUP,LEXCHR,LPO 4.788 3.07 4.44 2.26 3.48 1.9 3.01
Objective 4; . )\%
LFP,LFUP,LEXCHR,LPO,LGL,LINC,LWEA 3.675 (\ \ 6 2.66 4.05 2.04 3.24 1.75 2.87

A\
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Table: 4.6
Result of the effect of Exchange rate and Fuel price on Food price in Nigeria.

LONG RUN

Variable Co-efficient Standard error T-Statistics

LEXCHR 0.582 0.402 1.449

LFUP -0.26 0.224 -1.164

LGL -0.339 0.179 -1.898

LINC -0.182 0.095 -1.914

LPO 1.842 0.319 5.779 »&\

LWEA 20248 0.34 0.73 Q‘é)
SHORT RUN

A(LPE(-1)) -0.222 0.106 2,088 N

A (LHPF(-2)) -0.164 0.104 _1.578. N\

A (LPE(:3)) -0.45 0.106 4. 2@@

A (LPF(-4)) 0.14 0.083 @

A (LPE(-5)) 0.054 0.079

A (LPF(-6)) -0.585 0.077 Q 7598

A (LPE(-7)) -0.091 0.098 -0.926

A (LPE(-8)) 20.105 0 099 . ﬂ -1.066

A (LPE(-9)) -0.505 -5.324

A (LEXCHR) -0.08 0. 9 .04

A(LEXCHR(-1))  -0.188 4284

A(LEXCHR(:2))  -0218 05 4397

A(LEXCHR(-3))  -0.014 \) 0.045 -0.316

A(LEXCHR(-4))  -0.082 0.048 -1.688

A(LEXCHR(-5))  -0. @ 0.047 -1.746

A(LEXCHR(-6)) Q-x)z 0.043 2.617

A (LFUP) X 0.032 4.157

A (LFUP(-D)4_(C¥0.156 0.039 3.981

A (LFUP(- 0.139 0.039 3.555

A(L 0.128 0.035 3.649

A (L% 0.072 0.029 2.452

A (LF (-5)) 0.084 0.027 3.048

A (LGL) -0.17 0.046 -3.697

A (LGL(-1)) 0.158 0.051 3.121

A (LGL(-2)) 20.043 0.047 -0.931

A (LGL(-3)) 0.044 0.049 0.914

A (LGL(-4)) 20.081 0.065 -1.243

A (LGL(-5)) 0.218 0.067 3.232

A (LGL(-6)) 20.157 0.063 2474
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A (LGL(-7)) -0.074 0.051 -1.448
A (LINC) -0.008 0.03 -0.266
A (LINC(-1)) 0.054 0.031 1.763
A (LINC(-2)) -0.02 0.033 -0.628
A (LINC(-3)) 0.066 0.034 1.953
A (LINC(-4)) 0.094 0.025 3.762
A (LINC(-5)) 0.056 0.025 2.258
A (LINC(-6)) 0.06 0.02 2.964
A (LINC(-7)) 0.052 0.021 2.447
A (LPO) 0.013 0.126 0.101
A (LPO(-1)) -0.181 0.15 -1.207
A (LPO(-2)) -0.691 0.131 -5.283
A (LPO(-3)) -0.443 0.132 -3.358
A (LPO(-4)) -0.466 0.107 -4.35 "
A (LPO(-5)) -0.846 0.114 -7.394 ‘\\o
A (LWEA) -0.015 0.01 -1.5 %
A LWEA(-1)) 0.024 0.014 :
A LWEA(-2)) 0.04 0.017 328
A LWEA(-3)) 0.029 0.02 Q 449
A LWEA(-4)) 0.02 0.022 0.935
A LWEA(-5)) 0.016 0.021 * »ﬁ 0.782
A LWEA(-6)) -0.006 0.01@ -0.399
A LWEA(-7)) -0.013 ‘gﬁ -1.266
ECM(-1) -0.2 ) -8.799
\)%v
%w
R
R-squared 930386 Mean dependent var 0.031229
Adjusted R-s 3@0.80556 S.D. dependent var 0.028994
S.E. of regre% 0.012785  Akaike info criterion -5.62785
Sum squared resid ~ 0.00474  Log likelihood 283.7419
Durbif- on stat 2.201651

%'Q?

N

Y%
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LONG RUN

Co- Standard T-
Variables efficient error Statistics
LGL -1.150 1.370 -0.839
LINC -0.195 0.225 -0.864
LPO 3.413 2.408 1.417
LWEA -0.861 1.249 -0.689
VFUP -5.186 8.665 -0.598
VEXCHR 23.384 30.569 0.765 \
SHORT RUN %’&
Co- Standard T- ‘\QO
Variables efficient error Statistics
A (LPE(-1)) -0.003 0.088 -0.035 ,%.3
A (LPF(-2)) -0.252 0.086 —2 93
A (LPF(-3)) -0.466 0.084
A (LPF(-4)) 0.099 0.080 %
A (LPE(-5)) -0.074 0.076 969
A (LPF(-6)) -0.515 0.075 —6 823
A (LGL) -0.117 0.045 -2.597
A (LGL(-1)) 0.047 0. 5% 0.843
A (LGL(-2)) -0.034 . -0.634
A (LGL(-3)) 0.210 058 3.612
A (LGL(-4)) -0.08 0.060 -1.332
A (LGL(-5)) @8 0.055 2.657
A (LGL(-6)) gﬁ 0.056 -2.661
A (LGL(-7)) 0.044 5.413
A (LINC) O 205 0.032 6.346
A (LINC(-1)) C)QQ 0.120 0.033 3.598
A (LINC(-2)) 0.107 0.033 3.221
A (LINC(-3)) Q 0.196 0.031 6.231
A (LPO) 0.043 0.080 0.530
A (LPO(-1 0.260 0.082 3.175
A (LP@D -0.324 0.097 -3.340
A (LPO(? 0.074 0.097 0.769
A (LPO(-4)) 0.084 0.097 0.871
A (LPO(-5)) -0.526 0.094 -5.568
A (LPO(-6)) 0.422 0.084 5.043
A (LWEA) -0.006 0.008 -0.713
A (LWEA(-1)) 0.023 0.012 1.908
A (LWEA(-2)) 0.026 0.014 1.885
A (LWEA(-3)) 0.010 0.015 0.690
A (LWEA(-4)) -0.014 0.015 -0.936
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A (LWEAC(-5)) -0.010 0.014 -0.743

A (LWEA(-6)) -0.021 0.011 -1.932

A (LWEA(-7)) -0.013 0.008 -1.534

A (VFUP) -0.006 0.149 -0.038

A (VFUP(-1)) 0.463 0.149 3.107

A (VEXCHR) 0.203 0.103 1.980

A (VEXCHR(-1)) -0.637 0.148 -4.287

A (VEXCHR(-2)) -0.230 0.138 -1.666

A (VEXCHR(-3)) 0.347 0.123 2.825 . (b
ECM 0.048  0.006 8.077 Q}\
R-squared 0.873599 Mean dependent var . ?SO
Adjusted R-squared 0.761562 S.D. dependent var 0. 87

S.E. of regression 0.014008 Akaike info criter.iO{z\%-Sx39265

Sum squared resid 0.008634 \

Log likelihood 266.4913 &%

Durbin-Watson stat 1.756882 QQ)

196



Result of Post Estimation Tests

Test Statistics Conclusion
Normality 0.438 (0.803) Residual normally distributed
Serial-correlation 0.913 (0.411) There is S{:Sill-correlation
Heteroskedasticity 0.889 (0.650) :fherq'agheteroskedasticity
Omission of variable 2.996 (0.092) \?Qtted variable
Stability; cumsum see graph below . \%o’ There is stability
cumsum of squares see graph below .&%\ There is stability

A
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Objective 4

LONG RUN

Co- T-
Variables efficient Standard error Statistics
VFUP 95.66473 211.0924 0.453189
VEXCHR POS -430.7591 924.8103 0.465781
VEXCHR NEG -435.2725 933.2502 0.466405
LPO 0.791458 0.416125 1.901972
SHORT RUN

Co- T-
Variables efficient Standard error Statistics
A (LPF(-1)) 0.019288 0.141302 0.136501%
A (LPF(-2)) -0.261009 0.14758 1..7 @
A (LPFE(-3)) -0.338242 0.130631 @9296
A (LPF(-4)) 0.089266  0.095004 1939605
A (LPE(-5)) 0.137772  0.083467, )6 1.650627
A (LPF(-6)) -0.312864 0.0 O@ 3.862076
A (LPE(-7)) -0.043284 5 0.547447
A (LPE(-8)) 0.14276 092084 1.550317
A (LPF(-9)) -0.449.2%3-\ 0.098359 4.567881
A (VFUP) ‘ 4&62 0.181922 0.213071
A (VFUP(-1) 6\» -2.482846 0.499344 4972215
A (VFUP(=2)) -2.078436 0.446479 4.655172
A (V@ﬂ) -2.017737 0.398104 5.068367
A (VFUP(-4)) -1.471099 0.358121 4.107824
A (VFUP(-5)) -1.181456 0.317707 3.718697
A (VFUP(-6)) -1.055218 0.279492 3.775488
A (VFUP(-7)) -0.885736 0.2386 3.712228
A (VFUP(-8)) -0.773026 0.200971 3.846456
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A (VFUP(-9))

A (VEXCHR_POS)
A
(VEXCHR_POS(-
1))

A
(VEXCHR_POS(-

2))
A

(VEXCHR_POS(-
3))

A
(VEXCHR_POS(-

4))
A
(VEXCHR_POS(-

3))
A

(VEXCHR_POS(-
Z))

(VEXCHR_POS(-

7))
A

(VEXCHR_POS(-
i))

(VEXCHR_POS(-
9))

-0.451248 0.177327

0.088165

10.86803

9.563443

11.00426

9.923883

8.467345

6.955907

5.406597

3.868187

1.4

0.054082

2.439592

2.286404

1.965975

1.903847

1.802954

2.544722
1.630196

4.454855

4.182743 . %
&

o
5.212542. \ o

5N
4}69 %5&7
S

5.597358

1.659537 ®.91475

>

V@OD

9 0.757799

A (VEXCHR NEG) -19;8 71 1.152991

A(VEXCHR_NEG&

1))
A(VEXCHRSNBG(-

P
AV " NEG(-
3))

A(VEXCHR NEG(-

4))
A(VEXCHR NEG(-

5))
A(VEXCHR_ NEG(-

6))
A(VEXCHR NEG(-

7))

9.622969

11.02788

9.891945

8.52076

6.977066

5.360801

3.827081

2.298653

1.971413

1.905802

1.801724

1.659242

1.423316

1.098855
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%

>

1.406361 )

3.844469
3.497228

1.966411
;).953061
4.186351
5.593895
5.190437
4.729225
4.204972
3.766417

3.48279



A(VEXCHR_NEG(-

8)) 1.571645  0.728469 2.157462
A (LPO) 0.123777  0.09876 1.25331
A (LPO(-1)) 0.455171  0.094914 4.795631
A (LPO(-2)) -0.381901 0.092579 4.125147
A (LPO(-3)) 0.171217  0.098774 1.733431
A (LPO(-4)) 0.126651  0.084426 1.500134
A (LPO(-5)) -0.35414  0.085011 4.165799 ) &
A (LPO(-6)) 0.390009  0.098925 3.942474 @'&
A (LPO(-7)) 0.131693  0.124096 1.061215 ° QO
A (LPO(-8)) 0.419818  0.110088 3.813471 ‘%
A (LPO(-9)) -0.140202 0.12076 1.160999, )ﬁ'\
A (LPO(-10)) 0.325866  0.129526 2.515845%\
ECM (-1) -0.027452  0.005223 -5.25568,
° Aw .
Mean dependent \
R-squared 0.90658 var QQ 0.032202
S.D. depende
Adjusted R-squared  0.753994  var . 0.027052
Akaike{info
S.E. of regression 0.013417  critesio -5.51536
Sum squared resid ~ 0.005401 %
Log likelihood 270.6143 Q)(b'

Durbin-Watson stat 1.95755N
%w

>

N
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Table 4:14

Objective 4 A
LONG RUN
Co- T-
Variables efficient Standard error Statistics
VFUP_POS 19.15596  57.10479 0.335453
VFUP NEG 2227935  62.7553 0.355019
VEXCHR 0.339847  2.419928 0.140437
LINC -0.893004 1.721218 0.518821 @
LPO 4.928927  7.776695 0.633807 Q}
LGL -0.840696 1.82082 0.461713 :%\QO
SHORT RUN . ;ﬁ’x
A (LPF(-1)) -0.050318 0.117332 0.428 %
A (LPF(-2)) -0.015606 0.091811 .@)76
A (LPF(-3)) -0.270883  0.076527 .539693
A (LPF(-4)) 0.078024  0.085405. )\\% 0.913573
A (LPF(-5)) -0.080227 0.0 4g.) 0.906699
A (LPF(-6)) -0.517896 @708 5.709491
A (VEUP POS) 0.505464\2 9849 1.743888
A (VFUP_POS(-1)) 0.1177 . 388741 0.302771
A (VFUP_POS(-2)) @ 0.451086 3.043397
A(VFUPPOS(-3§¢\Q-‘{.552456 0.467138 3.323334
A(VFUP_@ -0.323904  0.383559 0.844471
A(Vﬁ% G(-1)) -1.20385  0.400972 3.002332
A (VFUP_NEG(-2)) -1.088363 0.357182 3.047085
A (LINC) 0.06014  0.028384 2.118838
A (LINC(-1)) 0.089306  0.032151 2.777694
A (LINC(-2)) 0.06 0.030774 1.949695
A (LINC(-3)) 0.10402  0.029858 3.483861
A (LINC(-4)) 0.026817  0.025407 1.055499
A (LINC(-5)) -0.015406  0.023964 0.642894
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A (LINC(-6)) 0.02931 0.023868 1.228017
A (LPO) 0.031781  0.098623 0.322245
A (LPO(-1)) 0.283589  0.096987 2.924006
A (LPO(-2)) -0.332121  0.098097 -3.38565
A (LPO(-3)) -0.047623 0.098714 0.482434
A (LPO(-4)) 0.175793  0.097025 1.811832
A (LPO(-5)) -0.395549  0.100681 3.928716 .
A (LPO(-6)) 0.31501 0.112465 2.800957 &
A (LPO(-7)) 0.294223  0.114299 2.574142 :@
A (LGL) -0.068802 0.042984 1.600658 ‘%
A (LGL(-1)) 0.054414  0.049423 1.100981
- . y\‘%'\
A (LGL(-2)) -0.037262  0.047202 0.78941 \
A (LGL(-3)) 0.055338  0.048184 1.148
A (LGL(-4)) -0.095471  0.062997 89
A (LGL(-5)) 0.165747  0.060683 1328
A (LGL(-6)) -0.09088  0.052912. )ﬁ 1.717588
A (LGL(-7)) 0.099829  0.040689 2.453494
ECM (-1) -0.029642 0.00%' -5.43064
dependent
R-squared 0.809773 r 0.03132
S.D. dependent
Adjusted R-squared 0.6 var 0.028687
Akaike info
S.E. of regression criterion -5.05532

Durbin-Wats

QQ

stat

< O;;; 6627
.012993

Sum squared res&
Log likelih

249.3233
2.022547
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Table 4:14

Objective 4 A
LONG RUN
Co- T-
Variables efficient Standard error Statistics
VFUP_POS 19.15596  57.10479 0.335453
VFUP NEG 22.27935  62.7553 0.355019
VEXCHR 0.339847  2.419928 0.140437
LINC -0.893004 1.721218 0.518821
LPO 4928927  7.776695 0.633807 %
LGL -0.840696 1.82082 0.461713 ‘%\ C
SHORT RUN £ XS )
A(LPF(-1)) -0.050318  0.117332 z%é%
A (LPF(-2)) -0.015606 0.091811 9976
A (LPF(-3)) -0.270883  0.076527 Q 3.539693
A (LPF(-4)) 0.078024 0. 085405\\% 0.913573
A (LPF(-5)) -0.080227 0. 8&2 0.906699
A (LPF(-6)) -0.517896 @90708 5.709491
A (VFUP_POS) o 505 289849 1.743888
A (VFUP_POS(-1)) % 0.388741 0.302771
A (VFUP_POS(-2)) : 6% 34 0.451086 3.043397
A (VFUP_POS(- 3 -1.552456 0.467138 3.323334
A (VFUP_ @ -0.323904 0.383559 0.844471
A (Vx% G(-1))  -1.20385  0.400972 3.002332
A (VFUP_NEG(-2)) -1.088363 0.357182 3.047085
A (LINC) 0.06014 0.028384 2.118838
A (LINC(-1)) 0.089306  0.032151 2.777694
A (LINC(-2)) 0.06 0.030774 1.949695
A (LINC(-3)) 0.10402 0.029858 3.483861
A (LINC(-4)) 0.026817  0.025407 1.055499
A (LINC(-5)) -0.015406 0.023964 0.642894
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%'%

0.03132
0.028687

-5.05532

A (LINC(-6)) 0.02931 0.023868 1.228017
A (LPO) 0.031781  0.098623 0.322245
A (LPO(-1)) 0.283589  0.096987 2.924006
A (LPO(-2)) -0.332121  0.098097 -3.38565
D(LPO(-3)) -0.047623  0.098714 0.482434
D(LPO(-4)) 0.175793  0.097025 1.811832
D(LPO(-5)) -0.395549  0.100681 3.928716
D(LPO(-6)) 0.31501 0.112465 2.800957
D(LPO(-7)) 0.294223  0.114299 2.574142
- yﬁw
D(LGL) -0.068802 0.042984 1 .600%»
D(LGL(-1)) 0.054414  0.049423 1.1
D(LGL(-2)) -0.037262 0.047202 ~Q$89414
D(LGL(-3)) 0.055338  0.048184 QQI.148454
D(LGL(-4)) -0.095471 0.062997)6 1.515489
D(LGL(-5)) 0.165747 0.06@5\ 2.731328
D(LGL(-6)) -0.09088 @912 1.717588
D(LGL(-7)) 0.099829 Q§b40689 2.453494
ECM (-1) -0.0296&) 005458 -5.43064
ﬂ;’ Mean dependent
R-squared @ 3 var
C) S.D. dependent
Adjusted R-squarekk 0.664067  var
Akaike info
S.E. of regressi 0.016627  criterion
Sum s @ resid 0.012993
Log %ood 249.3233
Durbin-Watson stat 2.022547
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Result of Post Estimation Tests  Objective Four (G

Test Statistics Conclusion

Normality 0.734 (0.693) Residual normally distributed
Serial-correlation 0.175 (0.840) No Serial-correlation
Heteroskedasticity 0.521 (0.977) There.is (%oiheteroskedasticity
Omission of variable 6.042 (0.021) Va%‘&gc} are omitted
Stability; cumsum see graph below . % is stability

cumsum of squares see graph below . %.3 There is stability

Source: Author’s Computation 2023 &%\
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Objective 4 “-)

LONG RUN

Co- Standard T-
Variables efficient error Statistics
VFUP_POS 19.15596 57.10479 0.335453
VFUP NEG 22.27935  62.7553 0.355019
VEXCHR 0.339847 2.419928 0.140437
LINC -0.893004 1.721218 0.518821
LPO 4.928927  7.776695 0.633807
LGL -0.840696 1.82082 0.461713
SHORT RUN
A (LPE(-1)) -0.050318 0.117332 0.428856
A (LPF(-2)) -0.015606 0.091811 0.1639@
A (LPF(-3)) -0.270883 0.076527 35 3
A (LPF(-4)) 0.078024  0.085405 - )\Qk; 3573
A (LPE(-5)) -0.080227 0.088 2(.) 0.906699
A (LPE(-6)) -0.517896 0. 8 5.709491
A (VFUP _POS) 0.505464 .289849 1.743888
A (VFUP POS(-
1)) 0.1177 0.388741 0.302771
A (VFUP_POS(- % -
2)) @3 0.451086 3.043397
A (VFUP_POS(-)\ -
3)) Q ¥]1.552456 0.467138 3.323334
A (VFUP -0.323904 0.383559 0.844471
A ( EG(- -
1)) -1.20385  0.400972 3.002332
A (VFUP_NEG(- -
2)) -1.088363 0.357182 3.047085
A (LINC) 0.06014 0.0283%4 2.118838
A (LINC(-1)) 0.089306 0.032151 2.777694
A (LINC(-2)) 0.06 0.030774 1.949695
A (LINC(-3)) 0.10402 0.029858 3.483861
A (LINC(-4)) 0.026817 0.025407 1.055499
A (LINC(-5)) -0.015406 0.023964 -
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0.642894

A (LINC(-6)) 0.02931 0.023868 1.228017

A (LPO) 0.031781  0.098623 0.322245

A (LPO(-1)) 0.283589  0.096987 2.924006

A (LPO(-2)) -0.332121  0.098097 -3.38565

A (LPO(-3)) -0.047623  0.098714 0.482434

A (LPO(-4)) 0.175793  0.097025 1.811832

A (LPO(-5)) -0.395549  0.100681 3.928716 &
A (LPO(-6)) 0.31501 0.112465 2.800957 @
A (LPO(-7)) 0.294223  0.114299 2.574142 ;. ‘\QO
A (LGL) -0.068802  0.042984 1.600658

A (LGL(-1)) 0.054414  0.049423 1.100981 . @'\

A (LGL(-2)) -0.037262  0.047202 0.789414 Q%

A (LGL(-3)) 0.055338  0.048184 1.148454\

A (LGL(-4)) -0.095471 0.062997 1.5@

A (LGL(-5)) 0.165747  0.060683 731328

A (LGL(-6)) -0.09088  0.052912( @7588

A (LGL(-7)) 0.099829  0.040 2.453494

ECM (-1) -0.029642 0.0058a -5.43064

R-squared 0.809773 \Mean dependent var  0.03132

Adjusted R- N

squared 0.664 S.D. dependent var 0.028687

S.E. of regression C) Akaike info criterion  -5.05532

Sum squared
resid

Log likelih

Durbin-Watso

stat Q
\

.0.012993

249.3233

2.022547
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