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Inflation volatility is a critical area of research in macroeconomics, particularly in developing 

countries where economic stability is often compromised by fluctuating inflation rates. Thus, 

this study investigates the official data of inflation rates published in Nigeria between 2003 

and 2022, using the Exponential Generalized Autoregressive Conditional Heroscedasticity (E-

GARCH) and Asymmetric Generalized Autoregressive Conditional Heroscedasticity (A-

GARCH) to capture the time varying nature of inflation volatility and explore the dynamics 

relationships between inflation and the key economic variables of exchange rates, net import 

rates and interest rates. The study revealed that the Nigerian inflation exhibits significant 

clustering, with notable asymmetric effects of positive and negative shocks. Exchange rate 

fluctuations and interest rates significantly impact the inflation volatility, highlighting the 

interconnectivity of these economics factors. The GARCH models revealed that negative 

economic shocks contribute more substantially to inflationary instability compared to positive 

shocks, and both models demonstrate comparable fit as reflected in their values of AIC (E-

GARCH-6.9990; A-GARCH-6.9990); BIC (E-GARCH-7.3971; A-GARCH-6.0673); RMSE 

(E-GARCH-0.7685; A-GARCH-1.0150) which suggests that the E-GARCH model may 

perform better in terms of predictive accuracy despite the A-GARCH model being the most 

parsimonious. Hence, the two models were engaged in a 5-years (2023-2027) forecast of 

inflation rate volatility over time, and the E-GARCH demonstrated superior performance in 

capturing inflation volatility over A-GARCH with the forecast uncertainty (sigma) remain 

relatively stable until the year 2023, indicating consistent forecast accuracy during the periods. 

However, there is a systematic increase in sigma forecast from 2024 onwards suggesting a 

significant rise in forecast uncertainty. 

Keywords: 

exogenous variables, forecast, GARCH 

model, inflation rates, volatility 

1. INTRODUCTION

Nigeria's economy has been characterized by high inflation 

rates, exchange rate volatility, excess of imports over exports, 

and interest rate fluctuations which have had significant 

impacts on the overall economic performance [1]. Inflation 

volatility is a major concern in macroeconomics, particularly 

in developing countries where economic stability is often 

compromised by fluctuating inflation rates [2]. Understanding 

the determinants of inflation and the volatility surrounding it 

is essential for policymakers, as high inflation can lead to 

uncertainty, reduced investment, and overall economic 

instability. 

In particular has been a persistent problem in Nigeria with 

rates often exceeding the Central Bank of Nigeria (CBN) 

annual target range of 6-9% and this has always eroded the 

purchasing power of citizens, reduced the value of savings and 

undermined economic growth [3]. 

Inflation volatility refers to the degree of fluctuation in 

inflation rates over a specific period. It is a critical economic 

indicator that can significantly impact macroeconomic 

stability, investment decisions, and overall economic growth 

[4]. High inflation volatility often leads to uncertainty in the 

economy, affecting consumer behavior, business planning, 

and monetary policy implementation. For instance, when 

inflation rates are unpredictable, consumers may delay 

spending, and businesses might hesitate to invest, fearing that 

rising costs could erode their profits [5, 6]. A study by 

Ehikioya [3] indicates that inflation volatility is influenced by 

various factors, including supply shocks, demand fluctuations, 

and monetary policy decisions. The relationship between 

inflation and economic indicators is complex; for instance, 

high inflation can result from strong demand during periods of 

economic growth, while rising production costs can lead to 

cost-push inflation [7]. Theoretical frameworks, such as the 

Phillips curve, suggest a trade-off between inflation and 

unemployment, emphasizing the need for careful monetary 

policy management. In many developing countries, inflation 

volatility poses significant challenges, often stemming from 

external shocks such as fluctuating commodity prices or 
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exchange rate instability. Countries like Nigeria have 

experienced substantial inflation volatility due to factors such 

as oil price shocks, exchange rate fluctuations, and varying 

fiscal policies [4].  

Exogenous variables are external factors that can 

significantly influence the inflation dynamics of an economy 

[8]. In the context of inflation volatility, these variables play a 

critical role in shaping price stability and overall economic 

performance. Key exogenous variables affecting inflation 

volatility include exchange rates, interest rates, and net import 

rates among others. Understanding how these variables 

interact with inflation is crucial for official statisticians, 

policymakers and economists seeking to maintain economic 

stability. 

The exogenous variable of exchange rate volatility has been 

a significant challenge for Nigeria with the naira experiencing 

frequent fluctuations against major currencies globally. This 

volatility has affected the prices of country’s imports, 

contributed to inflation, messed-up the monetary policy rates, 

and impacted the overall competitiveness of the economy. 

Monetary policy is one of the instruments of economic 

stabilization, and the main objectives of monetary policy in 

Nigeria are to preserve the value of the naira and to maintain 

enough foreign exchange reserves [9]. In Nigeria, the central 

bank maintains the stability of the naira exchange rate in order 

to achieve its objective of maintaining price stability, because 

domestic prices (inflation) are very responsive to exchange 

rate fluctuations. According to Okechukwu et al. [1], countries 

where exchange rate volatility tends to have adverse effects on 

inflationary pressure, more stable exchange rate through 

central bank intervention in the foreign exchange market is 

required in order to stabilize the economy. According to Musa 

[7], exchange rate is one of the most significant exogenous 

variables affecting inflation volatility. They represent the 

value of one currency in terms of another and are influenced 

by a variety of factors, including market sentiment, economic 

indicators, and government policies. Fluctuations in exchange 

rates can lead to substantial changes in the cost of imported 

goods and services. A depreciation of the local currency 

typically increases the price of imports, contributing to 

inflationary pressures [10]. For instance, when the naira 

depreciate against major currencies like the US dollar or Euro, 

the cost of imported goods rises, leading to higher inflation 

rates. A study by Gidigbi et al. [11] highlights the critical 

relationship between exchange rate stability and inflation in 

emerging economies. Their study indicates that countries with 

volatile exchange rates often experience greater inflation 

volatility due to increased uncertainty regarding the future 

costs of goods and services. In Nigeria, the exchange rate has 

been subject to significant fluctuations, primarily due to 

external shocks such as changes in global oil prices, 

geopolitical tensions, and shifts in monetary policy by major 

economies. For instance, Nigeria's economy is heavily reliant 

on oil exports, and fluctuations in global oil prices can directly 

affect the naira's value. When oil prices fall, the naira often 

depreciates, leading to higher import costs and, consequently, 

inflation [11]. Moreover, policy changes, such as the Central 

Bank of Nigeria's (CBN) decisions regarding foreign 

exchange regulations and interventions, can further exacerbate 

exchange rate volatility. For example, the CBN's efforts to 

stabilize the naira through interventions can create short-term 

stability, but these measures may lead to longer-term 

distortions in the market [12]. As a result, the relationship 

between exchange rates and inflation in Nigeria is complex 

and multifaceted, underscoring the need for careful monitoring 

and analysis of currency fluctuations to anticipate their 

potential impact on inflation volatility. 

Among multiple considerations of the various exogenous 

factors affecting the inflationary trend of any developing 

economy, the issue of the mechanism of interest rate, its 

variability and trends through time have proven to deserve 

significant attention. Interest rate is the sum exacted on money 

given by a lender to a borrower and expressed as a proportion 

of the principal [13]. This definition identifies it as the cost of 

borrowing from a lender. According to Sabina et al. [14] and 

Cabral et al. [15], interest rate is a crucial exogenous variable 

influencing inflation volatility. Central banks often adjust 

interest rates as part of their monetary policy regime to manage 

inflation and stimulate or slow down economic activity. 

Higher interest rates generally reduce consumer spending and 

investment, leading to lower inflationary pressures. 

Conversely, lower interest rates can stimulate economic 

activity by making borrowing cheaper, which can, in turn, lead 

to increased inflation [16]. The relationship between interest 

rates and inflation has been extensively studied, with findings 

indicating a significant correlation between the two variables. 

Eldomiaty et al. [17] provide insights into how central banks 

use interest rates to control inflation, highlighting the 

importance of adjusting rates in response to changing 

economic conditions. When inflation is perceived to be rising 

above target levels, central banks may increase interest rates 

to dampen demand and bring inflation back in line with 

targets. This mechanism is particularly relevant in economies 

experiencing high inflation volatility, where swift adjustments 

in interest rates can help stabilize prices. In Nigeria, the CBN 

has employed interest rate adjustments to manage inflation, 

particularly in response to external shocks and domestic 

economic pressures [18]. For example, during periods of 

rising inflation driven by external factors, such as increases in 

global oil prices or food shortages due to climate change, the 

CBN may raise interest rates to curb demand and stabilize 

prices [16]. However, the effectiveness of this approach can 

be challenged by other factors, such as structural issues in the 

economy, limited access to credit, and the overall business 

environment. Moreover, the relationship between interest rates 

and inflation can be influenced by expectations. If consumers 

and businesses anticipate higher inflation in the future, they 

may adjust their buying behavior in ways that exacerbate 

inflationary pressures, creating a self-fulfilling cycle [18]. 
Understanding this dynamic is essential for policymakers 

aiming to stabilize inflation in the face of fluctuating interest 

rates.  

Net import rates, defined as the difference between a 

country’s imports and exports, also significantly influence 

inflation dynamics, according to Choi et al. [19]. Net import 

rate which refers to the fluctuations in the value of imports 

relative to export has also played a significant role in Nigeria 

economic performance. The country's reliance on imported 

goods and services has made it vulnerable to external shock 

including changes in global commodity prices and exchange 

rates [14]. A high level of imports relative to exports can create 

upward pressure on inflation, especially in economies that rely 

heavily on imported goods for consumption and production. In 

the case of Nigeria, which imports a significant portion of its 

consumer goods, industrial inputs, and food, changes in net 

import rates can directly impact inflation [19]. A study by 

Roncaglia de Carvalho et al. [20] emphasizes the importance 

of trade balances in understanding inflationary pressures in 
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developing economies. When a country has a high net import 

rate, it often experiences increased demand for foreign 

currency to pay for these imports, leading to depreciation of 

the local currency. As discussed earlier, this depreciation can 

further increase the cost of imports, resulting in higher prices 

for consumers and contributing to inflation volatility. 

Additionally, external factors such as global commodity 

prices, trade policies, and international economic conditions 

can impact net import rates. For instance, fluctuations in global 

oil prices directly affect Nigeria's trade balance, as oil is a 

significant export commodity. During periods of high oil 

prices, Nigeria benefits from increased export revenues, which 

can strengthen the naira and reduce inflationary pressures. 

Conversely, when oil prices fall, the negative impact on export 

revenues can lead to a higher net import rate, increasing 

inflation volatility [16]. Furthermore, government policies that 

affect import tariffs and trade agreements can also play a role 

in shaping net import rates and, subsequently, inflation 

dynamics. For example, the imposition of tariffs on certain 

goods may reduce imports, leading to temporary price 

stability. However, if domestic production cannot meet 

consumer demand, prices may still rise due to shortages, 

contributing to inflation volatility [20]. 

To analyze inflation volatility, econometric models like the 

Generalized Autoregressive Conditional Heteroskedasticity 

(GARCH) family are commonly employed. These models 

capture the clustering of volatility over time, allowing 

economists to understand better the dynamics of inflation 

fluctuations [7, 21, 22]. By examining inflation volatility, 

policymakers can design effective strategies to stabilize prices, 

fostering a conducive environment for sustainable economic 

growth [23, 24]. Other literatures that have employed the 

GARCH models in their studies [25-28]. 

While the existing literature provides valuable insights into 

inflation dynamics, some studies have identified limitations in 

their methodologies. For instance, many studies rely on linear 

models that may not adequately capture the complexity of 

inflation volatility. The current study's use of E-GARCH and 

A-GARCH models addresses this gap by allowing for 

asymmetries in volatility response, thus providing a more 

nuanced understanding of inflation dynamics.  

The E-GARCH model is designed to address some 

limitations of traditional GARCH models by allowing for 

asymmetric effects of shocks on volatility. It captures the 

phenomenon of volatility clustering, where periods of high 

volatility are followed by high volatility and periods of low 

volatility are followed by low volatility [21]. This model is 

particularly effective in situations where the magnitude and 

direction of shocks affect volatility differently. The key feature 

of the E-GARCH model, according to Cassim [21], is its 

ability to model asymmetries in volatility responses. In 

traditional GARCH models, volatility responses to positive 

and negative shocks are often assumed to be symmetric. 

However, in many real-world scenarios, negative shocks (e.g., 

adverse economic news) tend to have a greater impact on 

volatility than positive shocks (e.g., favorable news). The E-

GARCH model incorporates this asymmetry by using a 

logarithmic transformation of the conditional variance, 

ensuring that estimated volatilities remain positive and 

allowing for a more nuanced understanding of volatility 

dynamics [24]. 

The A-GARCH model extends the GARCH framework by 

explicitly accounting for asymmetries in the impact of shocks 

on volatility [24]. This model is particularly useful in 

capturing the differential effects of positive and negative 

shocks on volatility, reflecting the reality that negative shocks 

often lead to greater increases in volatility compared to 

positive shocks of the same magnitude. The A-GARCH model 

introduces an additional parameter to account for the 

asymmetry, allowing it to model how volatility responds 

differently to negative versus positive shocks [22]. This is 

achieved through an indicator function that distinguishes 

between positive and negative past innovations. By 

incorporating this feature, the A-GARCH model provides a 

more accurate representation of volatility behavior, especially 

in contexts where financial markets or economic conditions 

exhibit pronounced asymmetries [23]. Thus, the adoption of 

E-GARCH and A-GARCH models for this research are 

appropriate for capturing asymmetric volatility nature of the 

sourced data and the associated exogenous variables. Unlike 

the traditional GARCH models, which require non-negativity 

constraints on parameters, these models provide greater 

flexibility in modeling complex volatility structures such as 

clustering, interplays of negative and positives shocks as 

occasioned in this research. 

Going by the above insightful backgrounds, inflation 

volatility presents a significant challenge to economic stability 

and policy effectiveness in Nigeria. Despite its importance, 

existing research often falls short in capturing the intricate 

ways of external factors like exchange rates, net import rates, 

and interest rates as they affect inflation volatility. For 

instance, Ehikioya [3] explores the impact of exchange rate 

volatility on Nigeria's economic growth but does not address 

its specific effect on inflation volatility. Similarly, Okechukwu 

et al. [1] examine how exchange rates and interest rates 

influence stock market returns volatility in Nigeria, leaving a 

gap in understanding their impact on inflation specifically 

while Chigozie et al. [29] utilized an ARDL approach to study 

the effects of interest rates and exchange rates on economic 

growth, but do not focus on inflation volatility. Also, Morina 

et al. [9] and Uddin et al. [30] addressed exchange rate 

volatility but do not fully explore how these variables impact 

inflation volatility in Nigeria, just to mention few. This 

research, however, will offer a more comprehensive 

understanding of how these macroeconomic variables 

influence inflation volatility, a topic inadequately explored in 

previous studies [13, 14]. 

Combining and comparing advanced models of E-GARCH 

and A-GARCH as presented in this study provides a more 

robust approach to analyze inflation volatility by capturing the 

dynamic and asymmetric nature of economic shocks. The 

study aims to fill the established gaps by comparing the 

efficacy of E-GARCH and A-GARCH models in the 

evaluation of inflation volatility and ascertain the impacts of 

exchange rates, net import rates, and interest rates on the 

asymetric nature of inflation volatility. By comparing these 

advanced models, the research seeks to provide a clearer 

understanding of the factors influencing inflation volatility 

and inform more effective economic policies. The results will 

impact significantly on policy formulation by providing 

policymakers with deeper insights into the relationships 

between key economic variables and inflation, thereby 

informing more effective monetary policies. Improved 

understanding of these relationships will also aid in the 

development of strategies to manage inflation, a critical issue 

in Nigeria. The findings will also contribute to macroeconomic 

stability by providing valuable information for promoting 

economic growth and stability, addressing inflation 
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challenges, and contributing to Nigeria’s broader economic 

development, and by extension, the West African region. 

 

 

2. MATERIALS AND METHODS 

 

2.1 Materials 

 

The materials for this study were sourced from World Bank 

database and it is available online at 

https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?locati

ons=NG. This source provides reliable historical economic 

data critical for the empirical analysis of this study. The data 

spanned from 2003 to 2022, due to paucity of information. The 

data was sourced in the year 2023 and the research was 

concluded in the year 2024. 

The primary variable of interest in this study is the inflation 

rate, which serves as the main dependent variable for fitting 

the volatility models. The exogenous variables considered are 

exchange rate (ER), net import (NI), and interest rate (IR). The 

exchange rate, expressed as Naira per US Dollar, will be 

included to assess its impact on inflation volatility. This 

variable captures the fluctuations in currency value and its 

potential influence on domestic inflation. The Net Import Rate 

calculated as total imports minus total exports, will provide 

insights into how trade balances affect inflation. It reflects the 

net impact of trade on the domestic economy while the Interest 

Rate is measured through the monetary policy rate, set by the 

Central Bank of Nigeria. This rate influences borrowing costs 

and economic activity, and will be analyzed to understand its 

effect on inflation volatility. All these variables were 

computed in rates to avoid any transformation prior to 

modelling. 

 

2.2 Methods 

 

The methods utilized include Descriptive statistics, Trend 

visualization, and Volatility estimation using both E-GARCH 

and A-GARCH. The E-GARCH model is specified as given 

below: 

 

𝑙𝑜𝑔𝜎𝑡
2 = 𝜔0 +∑ 𝜔0,𝑖−1{𝜖𝑡−1 < 0} +

𝑞
𝑖=1

∑ (𝛼0.𝑖+1{𝜖𝑡−𝑖 > 0} +
𝑞
𝑖=1 (𝛼0.𝑖−1{𝜖𝑡−𝑖 <

0})𝑙𝑜𝑔𝜖𝑡−𝑖
2 + ∑ 𝛽0,𝑗𝑙𝑜𝑔𝜎𝑡−𝑗

2 + ∑ 𝛾0,𝑘 +
ℓ
𝑘=1

𝑝
𝑗=1

𝜂𝑡−𝑘
+ + 𝛾0,𝑘 − 𝜂𝑡−𝑘

−   

(1) 

 

𝑙𝑜𝑔(𝜎𝑡
2) = 𝜔 + ∑ 𝛼𝑖

𝑦𝑡−𝑖

𝜎𝑡−𝑖
+ ∑ 𝛽𝑗log⁡(𝜎𝑡−𝑗

2 )
𝑞
𝑗=1

𝑝
𝑖=1   (2) 

 

where, σt
2 represents the conditional variance (volatility) at 

time t, ω is a constant term, yt is the error term (the innovation) 

at time t, 𝛼𝑖 ⁡are the coefficients that measure the impact of past 

innovations on current volatility and 𝛽𝑗 ⁡are the coefficients 

that capture the influence of past volatility on current 

volatility. In this specification, the logarithmic transformation 

of the conditional variance ensures that the estimated volatility 

remains positive, a crucial requirement for any volatility 

model.  

The Asymmetric Generalized Autoregressive Conditional 

Heteroskedasticity (A-GARCH) model is an extension of 

traditional GARCH models that specifically accounts for 

asymmetries in the volatility response to shocks in time series 

data. The A-GARCH model can be expressed mathematically 

as: 

𝜎𝑡
2 = 𝛼0 + 𝛼1𝑢𝑡−1

2 +⋯+ 𝛼𝑝𝑢𝑡−𝑝
2 + 𝛽1𝜎𝑡−1

2 +⋯

+ 𝛽𝑞𝜎𝑡−𝑞
2  

(3) 

 

𝜎𝑡
2 = 𝜔 + 𝛼𝑦𝑡−1

2 + 𝛽𝜎𝑡−1
2 + 𝛾(𝑦𝑡−1

2 𝐼𝑡−1) (4) 

 

where, σt
2 represents the conditional variance (volatility) at 

time t, ω is a constant term, yt−1 is the error term (the 

innovation) at time t−1, σt−1
2 is the lagged conditional variance, 

α measures the effect of past squared innovations on current 

volatility, β measures the influence of past volatility on current 

volatility and γ captures the asymmetry, indicating how much 

the volatility increases in response to negative shocks 

compared to positive shocks. The inclusion of the indicator 

function It−1which takes the value of 1 if the previous 

innovation yt−1 is negative and 0 otherwise, allows the A-

GARCH model to distinguish between the effects of positive 

and negative shocks. This is essential for accurately modeling 

inflation volatility, as it reflects the reality that adverse 

economic conditions often lead to heightened uncertainty and 

fluctuations in inflation rates. 

The evaluation metrics used for model comparison are 

Akaike Information Criterion (AIC), Bayesian Information 

Criterion (BIC) and Root Mean Squared Error (RMSE). 

 

 

3. RESULTS AND DISCUSSION 

 

Table 1. Descriptive summary 

 

 
Exchange 

Rate 

Interest 

Rate 

Import 

Rate 

Inflation 

Rate 

Mean 212.17 5.69 103.84 12.59 

Standard Error 22.63 1.29 3.44 0.81 

Median 157.41 5.92 104.05 12.38 

Mode 425.98 18.18 141.50 18.85 

Standard 

Deviation 
101.20 5.75 15.37 3.61 

Sample 

Variance 
10242.27 33.11 236.23 13.03 

Kurtosis -0.48 0.15 1.29 -0.58 

Skewness 0.98 0.06 0.08 -0.11 

Range 307.41 23.81 69.90 13.46 

Minimum 118.57 -5.63 71.60 5.39 

Maximum 425.98 18.18 141.50 18.85 

Sum 4243.48 113.87 2076.78 251.70 

Count 20.00 20.00 20.00 20.00 

 

The results in Table 1 present a descriptive summary of key 

economic indicators in Nigeria, including exchange rate, 

interest rate, import rate, and inflation rate, based on a sample 

size of 20 observations. The mean exchange rate is 212.17, 

with a standard error of 22.63, indicating significant variability. 

The median exchange rate is 157.41, while the mode is 425.98, 

showing a skewness of 0.98, suggesting a rightward 

asymmetry. The standard deviation is 101.20, reflecting 

considerable fluctuation. For the interest rate, the mean is 5.69, 

with a standard error of 1.29. The median and mode are 5.92 

and 18.18, respectively, exhibiting a slight positive skewness 

of 0.06. The standard deviation is 5.75, indicating moderate 

variability. The import rate has a mean of 103.84 and a median 

of 104.05, with a standard deviation of 15.37. The skewness is 

minimal (0.08), reflecting a relatively symmetric distribution. 

Inflation rate data shows a mean of 12.59, with a standard 

deviation of 3.61 and a negative skewness of -0.11. Overall, 

these descriptive statistics highlight significant variations and 

patterns across the economic indicators under analysis. 
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Figure 1. Trend of inflation rate over time 

 

 
 

Figure 2. Trends of exchange rate, interest rate and import rate over the years 
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The descriptive analysis results highlighted substantial 

variability across the considered metrics. Notably, the inflation 

rate exhibited considerable fluctuations, reflecting the broader 

economic challenges faced by Nigeria. The pronounced 

volatility of the inflation rate underscores the importance of 

effective monetary and fiscal policies to stabilize prices and 

promote economic growth. The trends observed over the years 

indicate that external shocks and domestic factors significantly 

influence inflation dynamics, necessitating a comprehensive 

approach to economic management. 

Figure 1 and Figure 2 present the trends of inflation rate and 

the exogenous variables over time. The line chart in Figure 1 

illustrates fluctuations in the inflation rate from approximately 

2004 to 2023. The rate exhibits significant volatility, with 

periods of sharp increases followed by declines. There's a 

notable peak around 2007, followed by a downward trend until 

2010. Subsequently, the inflation rate experiences another 

surge, reaching a higher peak before gradually declining 

towards the end of the period. The chart highlights the 

dynamic nature of inflation, with periods of stability 

interspersed with periods of rapid change. The charts of Figure 

2 illustrate the trends of exchange rate, interest rate, and import 

rate from 2003 to 2022. The exchange rate shows a relatively 

stable period until 2015, followed by a sharp increase. The 

interest rate fluctuates with an upward trend from 2015 

onwards. The import rate exhibits a steady growth throughout 

the period, with a notable acceleration after 2015. These trends 

suggest potential interrelationships among the variables, such 

as the impact of exchange rate depreciation on import costs 

and the government's monetary policy response. Thus further 

analysis is required to determine the exact nature of these 

relationships as presented in this study. 

Table 2 presents the parameter estimates for the E-GARCH 

model, highlighting key coefficients that determine inflation 

volatility in Nigeria. The mean parameter (μ) is estimated at 

14.545, with a standard error of 0.016, yielding a t-value of 

906.644 and a p-value of 0, indicating a highly significant 

mean effect on inflation. Also, the model's intercept (ω) is 

6.314, with a standard error of 2.319 and a t-value of 2.723, 

resulting in a p-value of 0.0065, suggesting that this parameter 

is also statistically significant. The parameter α1, which 

measures the short-term effects of shocks, is estimated at 7.410, 

with a standard error of 3.007 and a t-value of 2.464, leading 

to a p-value of 0.0137, which indicates parameter significance. 

The persistence parameter (β1) is estimated at 0.969, showing 

strong persistence in volatility with a very low standard error 

and a t-value of 49.963, resulting in a p-value of 0, which also 

highlights the significance of the persistence parameter. 

Finally, the asymmetry parameter (γ1) is estimated at 9.647, 

with a standard error of 2.293, indicating significant 

asymmetric effects on inflation volatility. Overall, all 

parameters in the E-GARCH model demonstrate strong 

significance and contribute to understanding inflation 

dynamics. 

 

Table 2. Parameter estimates for E-GARCH model 

 
  Estimate Std Error T-Test Pr(>|t|) 

mu 14.545047 0.016043 906.6443 0 

omega 6.313817 2.318539 2.7232 0.006466 

alpha1 7.410442 3.00724 2.4642 0.013732 

beta1 0.969003 0.019395 49.9626 0 

gamma1 9.646618 2.293176 4.2067 0.000026 

 

Table 3 presents the impact of exogenous variables on 

inflation rate volatility, as estimated by the model. The 

coefficient for the exchange rate is 0.0209, with a standard 

error of 0.0004. The t-value is 59.341, and the p-value is 0.000, 

indicating a highly significant positive impact on inflation rate 

volatility. This suggests that an increase in the exchange rate 

is associated with a rise in inflation volatility. For the interest 

rate, the coefficient is -0.0447, with a standard error of 0.0019. 

The t-value is -23.3292, and the p-value is 0.000, reflecting a 

highly significant negative effect. This implies that a higher 

interest rate is associated with reduced inflation volatility. The 

import rate has a coefficient of -0.0386, with a standard error 

of 0.0007. The t-value is -56.1165, and the p-value is 0.000, 

indicating a highly significant negative impact on inflation rate 

volatility. This means that an increase in the import rate is 

linked to lower inflation volatility. Overall, the results show 

that both interest rate and import rate have significant negative 

impacts on inflation volatility, while only the exchange rate 

has a significant positive effect. 

 

Table 3. Impact of exogenous variables on inflation rate 

volatility 

 
 Estimate Std Error T-Test Pr(>|t|) 

Exchange Rate 0.020857 0.000351 59.341 0.000 

Interest Rate -0.044681 0.001915 -23.3292 0.000 

Import Rate -0.038632 0.000688 -56.1165 0.000 

 

Table 4 presents the Nyblom stability test conducted for the 

E-GARCH model parameters. The test evaluates the stability 

of the estimated parameters, where lower values indicate 

greater stability. The stability indices for individual 

parameters are as follows: μ (0.2474), Exchange Rate 

(0.2565), Interest Rate (0.8066), Import Rate (0.2590), ω 

(0.2703), α1 (0.0459), β1 (0.6967), and γ1 (0.4130). The joint 

stability index is 7.2257, which reflects the combined stability 

of all parameters. The results indicate that most parameters are 

relatively stable, with α1 showing the highest stability, while 

the Interest rate parameter has the lowest stability. This 

suggests that while the E-GARCH model parameters are 

generally stable, there are variations in stability among the 

variables. 

 

Table 4. Nyblom stability test results for E-GARCH model 

parameters 
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The plot presented in Figure 3 visualizes the residuals from 

an EGARCH model over time. Ideally, residuals should be 

randomly distributed around zero with no apparent patterns. In 

this case, the residuals exhibit some volatility clustering, with 

periods of higher and lower volatility. While there are no 

extreme outliers, the presence of clusters suggests that the 

EGARCH model might not fully capture the conditional 

heteroscedasticity in the data.  

The E-GARCH volatility forecast equation is presented in 

Eq. (5) with the 5-Years Forecast for Inflation Rate (E-
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GARCH) presented in Figure 4. The chart illustrates actual 

and forecasted values of inflation rate over time, accompanied 

by confidence intervals. The actual data exhibits fluctuations 

with a general upward trend until around 2020, followed by a 

sharp decline. The forecast, represented by the red dots, 

attempts to predict future values based on the historical data. 

The shaded area represents the prediction interval, indicating 

the range within which future values are likely to fall with a 

certain degree of confidence. It's evident that the model has 

captured the general trend of the data, but the accuracy of the 

forecast, especially for the sharp decline, is uncertain due to 

the wide prediction interval. 

 

log(σ2
t) = 6.314 + 7.410 

∈𝑡−1

𝜎𝑡−1
 + 0.969log(σ2

t−1) + 

9.647
∈𝑡−1

𝜎𝑡−1
 + 0.0209ERt − 0.0447IRt − 0.0386 NIt 

(5) 

 

 
 

Figure 3. Residual plot for E-GARCH 

 
 

Figure 4. 5-years forecast for inflation rate (E-GARCH) 
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Figure 5. 5-years forecast for inflation rate sigma (E-GARCH) 

 

The plot presented in Figure 5 visualizes the forecast 

uncertainty (sigma) over time. Notably, the sigma remains 

relatively stable at a low level until approximately 2023, 

indicating consistent forecast accuracy during that period. 

However, there's a dramatic increase in sigma from 2023 

onwards, suggesting a significant rise in forecast uncertainty. 

This sharp escalation implies that predicting future values 

beyond 2023 becomes increasingly challenging due to higher 

volatility or unforeseen factors impacting the country’s 

inflation. 

Table 5 presents the parameter estimates for the A-GARCH 

model. The mean parameter (μ) is estimated at 11.964, with a 

standard error of 5.163 and a t-value of 2.31735, indicating 

statistical significance with a p-value of 0.0205. This suggests 

that the mean inflation rate is significantly different from zero. 

The constant term (ω) has an estimate of 4.274, but it is not 

statistically significant, as indicated by its high standard error 

(21.030) and a p-value of 0.839. The alpha1 parameter, 

representing the effect of past squared returns, is estimated at 

0.0429, but it is also not significant (p-value = 0.895). The 

beta1 parameter, reflecting the persistence of volatility, is 

estimated at 0.5244, with a p-value of 0.278, indicating it is 

not significant. The gamma1 parameter which captures 

asymmetry, is estimated at -0.9462 and also shows no 

significance at p-value of 0.712. The delta parameter is fixed 

at 3.5, with a standard error of 5.070 and a p-value of 0.490, 

indicating a lack of significance. Overall, the A-GARCH 

model suggests limited statistical significance of its estimated 

parameters. 

 

Table 5. Parameter estimates for A-GARCH model 

 
 Estimate Std Error T-Test Pr( > |t|) 

mu 11.963528 5.162599 2.31735 0.020485 

omega 4.273618 21.030263 0.20321 0.838969 

alpha1 0.042927 0.325585 0.13184 0.895107 

beta1 0.524384 0.483171 `1.08529 0.277791 

gamma1 -0.946238 2.564106 -0.36903 0.712104 

delta 3.5 5.070433 0.69028 0.49002 

  

Table 6 details the impact of exogenous variables on 

inflation rate volatility using the A-GARCH model. The 

coefficient for the exchange rate is 0.0183, with a standard 

error of 0.0057. The t-value is 3.2225, and the p-value is 

0.0013, indicating a statistically significant positive impact. 

This suggests that an increase in the exchange rate is 

associated with higher inflation rate volatility. For the interest 

rate, the coefficient is -0.1991, with a standard error of 0.0878. 

The t-value is -2.2673, and the p-value is 0.0234, showing a 

significant negative effect. This implies that a higher interest 

rate tends to reduce inflation rate volatility. The import rate 

has a coefficient of -0.0201, with a standard error of 0.0514. 

The t-value is -0.3922, and the p-value is 0.6949, indicating 

that the import rate does not have a significant impact on 

inflation rate volatility. Overall, the exchange rate and interest 

rate significantly influence inflation rate volatility, whereas 

the net import rate does not. 

 

Table 6. Impact of exogenous variables on inflation rate 

volatility 

 
 Estimate Std Error T-Test 

Exchange Rate 0.018292 0.005676 3.2225 

Interest Rate -0.19908 0.087804 -2.26732 

Import Rate -0.020143 0.051365 -0.39215 

 

Table 7 presents the stability test results for the A-GARCH 

model parameters. The stability indices for individual 

parameters are estimated as μ (0.1060), mxreg1 (0.0741), 

mxreg2 (0.1944), mxreg3 (0.0859), ω (0.0544), α1 (0.1638), 

β1 (0.1089), γ1 (0.1638), and δ (0.1582). These indices 

measure the stability of each parameter, with lower values 

indicating greater stability. The results show that the 

parameters μ, ω, and mxreg1 exhibit the highest stability, with 

indices below 0.1100. Conversely, the parameters mxreg2, α1, 

γ1, and δ show moderate stability, while β1 and mxreg3 have 

slightly higher stability values. Overall, the test indicates 

generally stable parameters for the A-GARCH model.  

The plot presented in Figure 6 visualizes the residuals from 

an AGARCH model over time. Ideally, residuals should be 

randomly distributed around zero with no apparent patterns. In 
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this case, the residuals exhibit significant fluctuations, 

suggesting that the AGARCH model might not fully capture 

the volatility dynamics in the data. There are periods of 

clustering, indicating potential autocorrelation or 

heteroscedasticity, which could affect the model's 

performance.  

The A-GARCH volatility forecast equation is presented in 

Eq. (6) while Figure 7 presents its 5-years forecast for the 

inflation rate. The chart illustrates actual and forecasted values 

of inflation rate over time, along with prediction intervals. The 

actual series exhibits fluctuations with a peak around 2015, 

followed by a decline towards 2020. The forecast, represented 

by the red dots, captures the general trend but underestimates 

the peak value. The prediction intervals, indicated by the 

shaded area, widen towards the end of the forecast period, 

suggesting increased uncertainty in future predictions. 

 

σt
2 = 4.274 + 0.0429ϵ2

t−1 + 0.5244σ2
t−1 − 0.9462ϵ2

t−1 

x I (ϵt−1 < 0) + 3.5 + 0.0183𝐸𝑅𝑡− 0.1991𝐼𝑅𝑡 − 

0.0201𝑁𝐼𝑡 
(6) 

 

Table 7. Nyblom stability test results for A-GARCH model parameters 

 

mu mxreg1 mxreg2 mxreg3 omega alpha1 beta1 gamma1 delta 

0.10601 0.07413 0.19436 0.08587 0.0544 0.16376 0.10886 0.16384 0.15822 

 

 
 

Figure 6. Residual plot for A-GARCH 

 

 
 

Figure 7. 5-years forecast for inflation rate (A-GARCH) 
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Figure 8. 5-years forecast for inflation rate sigma (A-GARCH) 

 

Figure 8 depicts the forecast uncertainty (sigma) over time. 

Initially, there's a period of relative stability in sigma, 

suggesting consistent forecast accuracy. However, a 

significant increase in sigma is observed around 2015, 

indicating growing uncertainty in predictions. This upward 

trend continues until the end of the forecast period, implying 

that future forecasts become increasingly less reliable due to 

heightened volatility or unforeseen factors. 

Table 8 presents the evaluation metrics for comparing the 

A-GARCH and E-GARCH models based on various criteria. 

Both models share the same Akaike Information Criterion 

(AIC) value of 6.9988, suggesting that they have equivalent 

model fit when considering complexity. However, the 

Bayesian Information Criterion (BIC) reveals a difference, 

with the A-GARCH model scoring 6.0673, indicating a better 

fit relative to complexity compared to the E-GARCH model, 

which has a BIC of 7.3971. The Root Mean Square Error 

(RMSE) further distinguishes the models, showing that the E-

GARCH model has a lower RMSE of 0.7686, indicating better 

predictive accuracy and performance compared to the A-

GARCH model, which has an RMSE of 1.0150. A lower 

RMSE suggests better predictive accuracy because it reflects 

a model that consistently makes closer predictions to the true 

values. Overall, while both models demonstrate comparable fit 

through the AIC, the BIC and RMSE metrics suggest that the 

E-GARCH model may perform better in terms of predictive 

accuracy, despite the A-GARCH model being more 

parsimonious. These metrics provide essential insights for 

model selection based on fit and accuracy. 

 

Table 8. Evaluation metrics for model comparison 

 
 AIC BIC RSME 

AGARCH 6.998818 6.067274 1.014955 

EGARCH 6.998818 7.397111 0.7685582 

The E-GARCH model emerged as the more robust method 

for capturing inflation volatility compared to the A-GARCH 

model. The E-GARCH results indicated significant 

coefficients for the mean, intercept, short-term effects, 

persistence, and asymmetry, suggesting that the model 

effectively captures both the clustering of volatility and the 

influence of past shocks on current inflation rates. Specifically, 

the high persistence parameter indicates that shocks to 

inflation rates tend to have long-lasting effects, which is 

critical for policymakers to consider when designing 

interventions to mitigate inflation. 

The impact of exogenous variables on inflation volatility is 

another key finding of the study. The positive and significant 

coefficient for the exchange rate suggests that fluctuations in 

currency value directly affect inflation rates. This relationship 

underscores the vulnerability of the Nigerian economy to 

external factors, particularly exchange rate movements. 

Conversely, the negative coefficients for the interest rate and 

import rate indicate that increases in these variables can help 

mitigate inflationary pressures. This finding is particularly 

relevant in the context of Nigeria's reliance on imports and the 

importance of interest rate adjustments as a monetary policy 

tool. 

More so, the Nyblom stability test results revealed that most 

parameters in the E-GARCH model were stable, signifying the 

model's robustness in capturing inflation dynamics. This 

stability is essential for reliable forecasting, as it indicates that 

the relationships identified between inflation and its 

determinants are consistent over time. The wide prediction 

intervals observed in the E-GARCH model's forecasts reflect 

the uncertainty surrounding future inflation rates, highlighting 

the challenges policymakers face in anticipating and 

responding to inflationary trends. 
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4. CONCLUSION AND RECOMMENDATIONS 

 

This study aimed to investigate the inflation rate dynamics 

in Nigeria, focusing on the volatility of key economic 

indicators and the effectiveness of different modeling 

techniques to understand the factors influencing inflation. 

With a specific emphasis on the Exponential Generalized 

Autoregressive Conditional Heteroskedasticity (E-GARCH) 

model and the Autoregressive Generalized Conditional 

Heteroskedasticity (A-GARCH) model, the research sought to 

provide insights into the behavior of inflation in Nigeria and 

the implications for policymakers.  

The key findings of the study revealed a significant degree 

of volatility in Nigeria's inflation rates, influenced by various 

external and domestic factors. Notably, the E-GARCH model 

provided compelling evidence of the persistence of 

inflationary shocks, indicating that past fluctuations have a 

lasting impact on current inflation levels. This result 

underscores the critical nature of addressing inflation in a 

timely manner, as delays in intervention may exacerbate 

economic instability. 

The study found that the exchange rate plays a pivotal role 

in influencing inflation rates, with positive coefficients 

indicating that fluctuations in currency value directly 

contribute to inflationary pressures. This highlights the 

vulnerability of the Nigerian economy to external shocks, 

particularly in the context of a volatile global market. 

Policymakers in Nigeria can mitigate exchange rate 

fluctuations through a combination of monetary, fiscal, and 

structural policies. The choice between stabilizing interest 

rates and managing forex reserves depends on the underlying 

causes of exchange rate volatility. Some of the potential 

measures to curb this scenario are interest adjusments by CBN, 

inflation targeting, foreign exchange reserves management, 

enhancing foreign exchange earnings, and maintaining fiscal 

discipline on the part of the government. Conversely, the 

negative coefficients associated with interest rates and import 

rates suggest that increases in these variables may help 

mitigate inflationary pressures. This finding is especially 

relevant for policymakers, as it indicates that appropriate 

adjustments in monetary policy can effectively manage 

inflation. 

The comparison between the E-GARCH and A-GARCH 

models demonstrated the superior performance of the E-

GARCH model in capturing inflation volatility. The analysis 

revealed that the E-GARCH model's results were not only 

statistically significant but also provided more reliable 

forecasts for future inflation rates. The evaluation metrics 

consistently favored the E-GARCH model, reinforcing its 

utility in economic forecasting. This underscores the 

importance of selecting appropriate modeling techniques that 

align with the specific characteristics of the economic data 

being analyzed. The insights gained from the E-GARCH 

model, particularly regarding the persistence of inflationary 

shocks and the influence of exchange rates, are invaluable for 

policymakers. By understanding the dynamics of inflation and 

the effectiveness of different models, stakeholders can better 

navigate the economic challenges facing Nigeria and 

implement strategies that promote stability and sustainable 

growth. 

Understanding the persistence of inflationary shocks and 

the factors driving inflation can inform more effective 

monetary and fiscal policies. Policymakers should prioritize 

developing strategies that respond swiftly to inflationary 

pressures, particularly in light of the significant role of 

exchange rate fluctuations. Additionally, the findings suggest 

that a careful balance must be struck between interest rates and 

inflation management, as overly aggressive monetary 

tightening could stifle economic growth. Furthermore, the 

study's results advocate for enhancing the monitoring of key 

economic indicators to enable timely interventions. By 

adopting a proactive approach to inflation management, 

Nigeria can better navigate the economic challenges posed by 

inflationary volatility, fostering stability and sustainable 

growth. 

Finally, this research contributes to the existing body of 

knowledge on inflation dynamics in Nigeria, highlighting the 

importance of robust modeling techniques in understanding 

economic behavior. The insights garnered from the 

comparison of A-GARCH and E-GARCH models provide 

valuable information for policymakers and stakeholders 

aiming to address inflation effectively.  

While this study provides valuable insights into the 

dynamics of inflation in Nigeria using E-GARCH and A-

GARCH models, several limitations must be acknowledged. 

First, the study's reliance on historical data limits the ability to 

capture sudden economic shifts or unprecedented events that 

may have influenced inflation trends. For instance, significant 

occurrences such as the COVID-19 pandemic and global 

supply chain disruptions could not be comprehensively 

included as elucidated in the work of Adeboye et al. [27], 

which might have potentially skewed the results. The focus on 

specific variables, exchange rates, interest rates, and import 

rates could have overshadowed other relevant factors such as 

political instability, public health crises, or global economic 

conditions that could also affect inflation. 
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