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ABSTRACT  Article History 

This research examines the impact of volatility on option pricing in the 

Nigerian stock market, particularly within the context of the country's 

recently introduced derivatives trading framework. Following the 2021 

launch of the Nigerian Exchange Group’s derivatives market, concerns 

have emerged regarding the reliability of existing pricing models under 

local market conditions. The study analyses both historical and implied 

volatility to evaluate their respective impacts on option valuation, 

employing Generalized Autoregressive Conditional Heteroskedasticity 

(GARCH) techniques to capture time-varying volatility effects. Results 

reveal that implied volatility, which reflects investor expectations, 

tends to offer more accurate pricing cues than backward-looking 

historical measures. Nevertheless, factors such as limited market 

participation, liquidity constraints, infrastructure constraints, market 

inefficiencies and pricing inefficiencies continue to undermine the 

effective use of standard models like Black-Scholes in the Nigerian 

context. The study concludes that there is a critical need for pricing 

frameworks tailored to the specific volatility dynamics of emerging 

markets, alongside stronger regulatory oversight and investor 

education. 
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1:0 BACKGROUND 

Option pricing is a critical component of 

financial derivatives markets, enabling investors 

and firms to hedge risks, speculate on price 

movements, or enhance portfolio returns. In an 

emerging market like Nigeria, understanding 

the underlying dynamics of option pricing is 

essential due to the high volatility and relatively 

low market efficiency that characterize such 

economies (Olowe, 2009). Volatility, in 

financial terms, refers to the degree of variation 

in the price of a financial instrument over time 

and is a central input in most option pricing 

models, including the Black-Scholes model 

(Black & Scholes, 1973). Volatility remains a 

critical factor that affects asset pricing and 
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investment decisions. 

 

Understanding the influence of volatility on 

option pricing is crucial for investors, hedgers, 

and speculators who participate in the financial 

markets. In developed economies, this 

relationship is well-explored through models 

such as Black-Scholes and Binomial Option 

Pricing. However, the same cannot be said for 

Nigeria, where research is limited and market 

infrastructure still maturing. This paper seeks to 

bridge that gap by examining the influence of 

volatility on the pricing of options within the 

Nigerian capital market. 

 

In theory, the more volatile an underlying asset, 

the higher the premium or price of its option, as 

the probability of the option ending in the 

money increases. Therefore, a precise 

estimation and understanding of volatility are 

fundamental to the accurate pricing of options 

in financial markets (Hull, 2018). The Nigerian 

stock market, primarily represented by the 

Nigerian Exchange Group (NGX), is known for 

its relatively low liquidity, political instability, 

exchange rate fluctuations, and exposure to 

macroeconomic shocks. These elements often 

contribute to unpredictable market behaviour, 

thereby heightening volatility (Adegbite & 

Adebayo, 2020). In such an environment, 

traditional option pricing models may perform 

sub-optimally unless they are adjusted to 

account for market-specific volatility patterns. 

Recent years have seen a growing interest in the 

use of derivatives and options among academics 

and investors in Nigeria, particularly following 

the launch of the NGX Derivatives Market in 

2021. This new development brings to the fore 

the necessity of robust and context-sensitive 

option pricing frameworks that can reflect the 

Nigerian market's inherent volatility (Nigerian 

Exchange Group, 2021). However, the question 

remains: how significantly does volatility 

impact the pricing of options in this context?   

Option pricing in the Nigerian stock market 

remains a complex and under-researched area, 

particularly due to the erratic nature of market 

volatility and the relatively new introduction of 

derivative instruments. In developed markets, 

volatility is a well-understood variable that is 

efficiently factored into option pricing models 

like Black-Scholes. However, in emerging 

markets such as Nigeria, volatility tends to be 

more unpredictable due to factors such as 

macroeconomic instability, political 

uncertainty, low investor confidence, and 

limited market depth (Okpara, 2010; Adelegan 

& Radzi, 2012). These conditions contribute to 

market inefficiencies that distort price discovery 

and make it difficult to apply traditional option 

pricing models reliably. 

 

Moreover, while historical volatility is 

commonly used in pricing options, it often fails 

to capture future market movements in 

Nigeria’s context, where abrupt policy changes 

and external shocks can significantly impact 

asset prices (Oloko, 2018). Implied volatility, 

which reflects market expectations, is also 

difficult to estimate accurately due to the 

nascent nature of the Nigerian options market 

and the lack of sufficient trading data (Nwosa, 

2020). As a result, market participants often 

face challenges in pricing options accurately, 

which increases the risk of mispricing, arbitrage 

opportunities, and potential financial losses. 

 

Additionally, empirical studies on the effect of 

volatility on option pricing in Nigeria are still 

limited and fragmented. This gap hinders the 

development of effective risk management 

strategies and limits investor participation in 

derivative markets. Without a clear 

understanding of how volatility impacts option 

pricing in Nigeria’s unique market environment, 

financial institutions and investors remain 

exposed to significant pricing inefficiencies and 

investment risks (Umar & Soliu, 2019). In 

developed markets, the impact of volatility on 

option pricing has been extensively studied and 

modelled. However, the same cannot be said for 

developing markets like Nigeria, where 
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empirical evidence is limited. Furthermore, the 

assumption of constant volatility inherent in 

classical models such as Black-Scholes may not 

hold in an emerging economy plagued by 

periodic economic disruptions and policy 

inconsistencies (Ewetan & Okodua, 2013). 

 

This study, therefore seeks to address this gap 

by investigating the specific impact of market 

volatility on option pricing in the Nigerian stock 

market, taking into account both historical and 

implied measures of volatility and evaluating 

the applicability of conventional models within 

the local context. Given the launch of derivative 

trading in the Nigerian stock market, there is a 

need to understand whether existing models can 

reliably capture the volatility and price options 

accurately. A mispricing of options due to 

improper volatility estimates could lead to 

significant losses for investors and distortions in 

market efficiency. Consequently, it is essential 

to examine the extent to which volatility affects 

option pricing in the Nigerian stock market. 

 

1.2 OBJECTIVES OF THE STUDY 

The broad objective of this study is to examine 

the impact of volatility on option pricing in the 

Nigerian stock market. The specific objectives 

are to: 

i. Analyse the relationship between 

historical volatility and option prices in 

the Nigerian stock market. 

ii. Evaluate the predictive accuracy of 

implied volatility in option pricing 

models in the Nigerian context. 

iii. Compare the performance of different 

volatility estimation techniques in 

determining option prices. 

 

1.3 RESEARCH QUESTIONS 

i. What is the relationship between 

historical volatility and option pricing in 

the Nigerian stock market? 

ii. How effective is implied volatility as a 

predictor of option prices in Nigeria? 

iii. Which volatility estimation technique 

offers the most accurate option pricing 

in the Nigerian market? 

 

1.4 RESEARCH HYPOTHESES 

The study is guided by the following 

hypotheses: 

i. H₀₁: Historical volatility does not 

significantly influence option pricing in 

the Nigerian stock market. 

ii. H₀₂: Implied volatility is not an effective 

predictor of option pricing in the 

Nigerian stock market. 

iii. H₀₃: There is no significant difference in 

the accuracy of various volatility 

estimation techniques in pricing options. 

 

1.5 SIGNIFICANCE OF THE 

STUDY 

This study is significant for multiple 

stakeholders. For investors and portfolio 

managers, accurate volatility estimation can 

improve decision-making and enhance portfolio 

performance. For regulators and market 

operators like the NGX, the findings can guide 

policies to improve derivatives market stability. 

Academically, the study contributes to the 

sparse literature on derivatives pricing in 

emerging African markets, particularly in 

Nigeria, offering empirical evidence tailored to 

local market conditions. 

 

1.6 SCOPE OF THE STUDY 

This study focuses on the Nigerian stock 

market, with specific emphasis on equity 

options traded on the NGX Derivatives Market. 

The study covers the time frame from the 

launch of derivatives trading in 2021 to 2024. It 

examines the behaviour of volatility using 

historical data and implied volatility metrics 

derived from traded options. The research limits 

its scope to equity-based options, excluding 

commodities, indices, and foreign exchange 

derivatives. 

 

1.7 DEFINITION OF TERMS 
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i. Option Pricing: The valuation of options 

based on underlying asset prices, time to 

maturity, volatility, and other factors. 

ii. Volatility: A statistical measure of the 

dispersion of returns for a given security 

or market index. 

iii. Implied Volatility: The market’s 

forecast of a likely movement in a 

security’s price and a critical input in 

pricing models. 

iv. Historical Volatility: The standard 

deviation of asset returns over a specific 

historical period. 

v. Black-Scholes Model: A mathematical 

model for pricing European options that 

assumes constant volatility and no 

dividends. 

 

2:0  LITERATURE REVIEW 

 

2.1.1 VOLATILITY 

Volatility is a statistical measure of the 

dispersion of returns for a security or market 

index. It is commonly measured by the standard 

deviation or variance of returns over a given 

period. High volatility indicates large price 

swings, while low volatility suggests more 

stable prices (Hull, 2018). In the context of 

option pricing, volatility represents the 

uncertainty or risk about the size of changes in 

an asset's value. 

 

Volatility can be classified into historical and 

implied volatility. The Black-Scholes Option 

Pricing Model (BSOPM), developed by Black 

and Scholes (1973), serves as the theoretical 

foundation for understanding how different 

variables, particularly volatility, influence 

option pricing. The model assumes that the 

price of an option is determined by five key 

factors: 

 

i. Current Price of the Underlying Asset 

(S) 

ii. Strike Price of the Option (K) 

iii. Time to Expiration (T) 

iv. Risk-Free Interest Rate (r) 

v. Volatility of the Underlying Asset (σ) 

 

Among these variables, volatility (σ) plays a 

critical role as it captures the expected 

magnitude of fluctuations in the underlying 

asset’s price. The model differentiates between 

historical volatility (based on past price 

behaviour) and implied volatility (based on 

market expectations embedded in current option 

prices). 

 

2.1.2 OPTION PRICING 

According to Hull (2018) in Options, Futures 

and Other Derivatives, option pricing is 

fundamentally influenced by a set of 

measurable variables, most notably volatility—

the uncertainty or risk about the size of changes 

in an asset's value. Hull elaborates on how both 

historical volatility (HV) and implied volatility 

(IV) affect the valuation of options in 

theoretical models and real-world applications. 

 

The framework suggests that the value of an 

option is determined not just by observable 

parameters (like strike price and time to 

expiration), but critically by how volatile the 

market believes the underlying asset will be. 

Thus, volatility—particularly implied 

volatility—is the most influential and dynamic 

component in option pricing. Models such as 

the Black-Scholes and binomial models are 

widely used for pricing options in global 

markets. 

 

In developing economies like Nigeria, option 

pricing can be complicated by market 

imperfections, data unavailability, and 

fluctuating volatility due to political and 

economic instability (Olowe, 2009). Hence, 

adapting pricing models to reflect market-

specific volatility is crucial, also In his study, 

Olowe (2009) examined stock return volatility 

in Nigeria, particularly during the global 

financial crisis, and demonstrated that volatility 
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in emerging markets like Nigeria is high, 

persistent, and often asymmetric. While Olowe 

did not develop a specific option pricing model, 

his findings have strong implications for 

understanding how volatility patterns affect 

financial asset pricing, including derivatives 

like options. 

i. Volatility in Nigeria is time-varying and 

significantly influenced by 

macroeconomic instability and external 

shocks. 

ii. Financial markets in Nigeria experience 

volatility clustering, where large 

changes tend to follow large changes (of 

either sign), and small changes follow 

small ones. 

iii. Asymmetric volatility indicates that 

negative shocks have a larger impact on 

volatility than positive shocks. 

 

2.1.3 NIGERIAN DERIVATIVES MARKET 

The Nigerian derivatives market is a relatively 

recent development, formally launched by the 

Nigerian Exchange Group (NGX) in 2021 as 

part of efforts to enhance risk management tools 

and broaden market depth. The initial 

instruments introduced were equity index 

futures, with strategic plans to expand into other 

derivatives, including single-stock futures and 

options (Nigerian Exchange Group, 2021). 

 

The market was designed to provide 

institutional and retail investors with 

instruments to hedge against price fluctuations, 

thereby improving market efficiency and 

liquidity. However, as a nascent market, it faces 

several challenges. Key among them are the 

limited availability of historical trading data, 

low investor awareness, inadequate technical 

infrastructure, and a lack of derivative pricing 

expertise. These constraints have made effective 

option pricing and risk management difficult to 

implement at scale. 

 

Scholars and analysts have noted that the 

growth of Nigeria’s derivatives market is 

essential for aligning with global best practices 

in capital markets. Nonetheless, the success of 

such a market depends on regulatory support, 

education of market participants, and the 

development of pricing models that are well-

suited to local volatility dynamics (Onifade, 

Adedeji, & Sulaimon, 2021; Olowe, 2009). 

 

2.2 THEORETICAL FRAMEWORK 

 

2.2.1  BLACK-SCHOLES MODEL 

The Black-Scholes model (Black & Scholes, 

1973) is a foundational framework for pricing 

European-style options. It assumes constant 

volatility, no dividends, and continuous trading. 

While it has been influential, its limitations are 

apparent in emerging markets where volatility is 

often non-constant and market frictions exist. 

 

2.2.2  STOCHASTIC VOLATILITY 

MODELS 

To address the limitations of the Black-Scholes 

model, stochastic volatility models were 

developed. These models, such as the Heston 

model, allow volatility to vary over time, 

making them more suitable for markets where 

volatility is unstable or regime-dependent 

(Heston, 1993). Such models may offer better 

pricing accuracy in the Nigerian context, where 

volatility is often driven by macroeconomic and 

political shocks. 

 

2.2.3  BEHAVIOURAL FINANCE 

THEORY 

Behavioural finance suggests that market 

participants are not always rational and that 

psychological factors can influence price 

movements. In volatile markets like Nigeria’s, 

investor overreaction, herding behaviour, and 

speculation may lead to price patterns that 

deviate from model predictions (Shefrin, 2002). 

This theory supports the idea that volatility may 

not always reflect fundamental risk but may be 

influenced by irrational behaviours. 

 

2.3  EMPIRICAL REVIEW 
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Several studies have explored the relationship 

between volatility and option pricing in both 

developed and developing markets. 

 

Okpara (2010) investigated stock return 

volatility in the Nigerian Stock Exchange using 

GARCH models. The study found that volatility 

is persistent and clustered, meaning that large 

price movements are likely to be followed by 

similar movements. These characteristics imply 

that shocks to the market can have long-lasting 

effects, which are important for pricing 

financial instruments like options. 

 

The study did not directly address option 

pricing or derivatives, limiting its practical 

application to modern markets. It used basic 

GARCH models without accounting for 

asymmetric effects or macroeconomic factors. 

Data were drawn from early periods of market 

development, making the findings less 

reflective of current market dynamics. Despite 

limitations, the study offers valuable insight 

into the behaviour of volatility in Nigeria. 

However, future research should integrate 

implied volatility, macroeconomic variables, 

and post-derivatives market data to better 

inform option pricing in the Nigerian context. 

 

Oloko (2018) examined the interdependence 

and volatility spillovers between the Nigerian 

stock market and major international stock 

markets using multivariate GARCH models. 

The study aimed to understand how global 

shocks influence volatility in Nigeria's domestic 

market. 

 

The findings revealed; 

i. Significant volatility spillovers exist 

from global markets to the Nigerian 

stock market. 

ii. The Nigerian market is highly 

sensitive to external shocks, 

particularly from developed markets 

like the U.S. and U.K. 

iii. Volatility transmission is 

asymmetric, meaning that negative 

news from global markets tends to 

increase volatility in Nigeria more 

than positive news. 

 

The study highlights the external determinants 

of volatility in the Nigerian stock market, 

implying that implied volatility (used in option 

pricing models) must account for international 

market movements. The findings suggest that 

global financial integration increases pricing 

uncertainty in Nigerian options, potentially 

leading to higher premiums. 

 

The study did not focus specifically on options 

or derivatives, limiting direct application to 

option pricing models, Implied volatility was 

not analysed, even though it is crucial for 

derivative valuation also, the study focused on 

market-level volatility, without addressing firm-

specific or sectoral volatility, which are often 

relevant in pricing options. 

 

This provides valuable evidence that 

international market volatility significantly 

impacts Nigerian market dynamics, a crucial 

factor in understanding option pricing 

behaviour. Future studies should integrate these 

volatility spillovers into option pricing 

frameworks using implied volatility data and 

local option market performance. Umar and 

Soliu (2019) explored the impact of stock 

market volatility on investment decisions and 

pricing of financial instruments in Nigeria, 

using GARCH-type models to estimate 

volatility. Their analysis covered the Nigerian 

Stock Exchange (NSE), focusing on how 

volatility affects investor behaviour and asset 

valuation. Finding of the study confirmed that 

volatility in the Nigerian market is time-varying 

and persistent, aligning with the volatility 

clustering effect seen in other emerging 

markets. 

 

High volatility was found to negatively affect 

investor confidence, leading to risk-averse 
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behaviour and reduced participation. Also. The 

authors emphasized that accurate volatility 

estimation is essential for pricing financial 

instruments, including options. 

 

Although not directly focused on options, the 

study underscores the importance of reliable 

volatility estimation models in valuing financial 

derivatives. The results support the use of 

implied volatility as a more forward-looking 

and market-sensitive input in option pricing 

models, especially in unstable environments 

like Nigeria. 

 

The study did not analyse option markets 

directly, even though it mentioned their 

relevance, it focused more on investment 

behaviour and general financial instruments, 

lacking specificity in the context of option 

pricing frameworks. The research used 

historical data but did not incorporate implied 

volatility or real-time market pricing data, 

which limits its application to modern 

derivatives markets. 

 

Though, he provide useful insights into the 

volatility dynamics of Nigeria’s capital market 

and how it influences asset pricing decisions. 

While indirect, their findings support the 

rationale for integrating market-based volatility 

measures like implied volatility in option 

pricing models used in Nigeria. 

 

Nwosa (2020) conducted a study to examine the 

impact of stock market volatility on pricing 

efficiency in Nigeria. Using ARCH and 

GARCH models, the study analysed return data 

from the Nigerian Stock Exchange (NSE) to 

determine whether volatility influences the 

ability of the market to reflect true asset values. 

The research was motivated by concerns that 

excessive market fluctuations may distort 

investors' expectations and mislead financial 

pricing mechanisms.  The findings showed that 

stock return volatility in Nigeria is persistent 

and time-varying, implying that shocks to the 

market tend to have prolonged effects. This 

undermines the weak-form efficiency of the 

Nigerian stock market, as asset prices do not 

fully or immediately reflect available 

information. Furthermore, periods of high 

volatility were found to coincide with pricing 

inefficiencies, suggesting that financial 

instruments—especially those sensitive to risk 

like options—may be mispriced during such 

periods. While the study made valuable 

contributions to understanding the dynamics of 

stock market volatility, it did not directly 

examine option pricing models or derivatives 

markets. Also, it focused entirely on historical 

volatility, ignoring implied volatility, which 

plays a central role in the pricing of options. As 

such, while relevant for highlighting the 

challenges of pricing in volatile markets, the 

study's application to modern option pricing is 

somewhat limited. 

 

In his conclusion, he provides strong evidence 

that volatility affects pricing efficiency in 

Nigeria’s stock market. For researchers and 

practitioners in the field of derivatives, this 

reinforces the need to adopt volatility-adjusted 

and forward-looking models—such as those 

incorporating implied volatility—when pricing 

options in emerging markets like Nigeria. 

 

Ewetan and Okodua (2013) analysed 

macroeconomic volatility and its impact on the 

Nigerian stock market. Their findings show that 

inflation, exchange rates, and interest rate 

volatility are key drivers of stock return 

variability, which in turn affects the valuation of 

derivative contracts. 

 

Adebayo and Adegbite (2020) applied the 

GARCH model to Nigerian stock returns and 

confirmed that volatility is persistent and 

significantly affects option premiums. They 

emphasized the need to consider time-varying 

volatility in pricing models for more accuracy. 

 

Onifade, Adedeji, and Sulaimon (2021) used 
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implied volatility from NGX data and found 

that market-implied expectations significantly 

explain option pricing dynamics better than 

historical volatility alone. Their work supports 

the relevance of market-based indicators for 

real-time option pricing. 

 

2.4  GAPS IN THE LITERATURE 

While the existing literature has explored 

various aspects of volatility and option pricing, 

few studies have specifically investigated the 

Nigerian market using post-derivatives-launch 

data. Most prior studies rely on theoretical 

models or simulations rather than real market 

prices. Furthermore, comparative analysis of 

different volatility estimation techniques 

remains scarce in the Nigerian context. This 

study seeks to bridge these gaps by empirically 

evaluating how historical and implied volatility 

influence option pricing in Nigeria, using recent 

and relevant market data. 

 

3:0 METHODOLOGY 

 

3.1  RESEARCH DESIGN 

This study adopts an ex-post facto research 

design to investigate the impact of volatility on 

option pricing in the Nigerian stock market. 

This design is appropriate because the study 

utilizes historical and secondary data, and no 

variables are manipulated by the researcher 

(Kerlinger & Lee, 2000). The research is 

quantitative in nature, relying on econometric 

and statistical models to test the relationship 

between volatility and option prices. 

 

3.2  POPULATION OF THE STUDY 

The population of this study comprises all listed 

equity options traded on the Nigerian Exchange 

(NGX) Derivatives Market from 2021 to 2024, 

covering the period from the inception of 

derivatives trading in Nigeria. This includes 

options on equities such as MTN Nigeria, 

Dangote Cement, and Zenith Bank, which are 

among the most active and liquid in the 

Nigerian market. 

 

3.3  SAMPLE SIZE AND SAMPLING 

TECHNIQUE 

A purposive sampling technique is employed to 

select the most actively traded equity options on 

the NGX Derivatives Market. The sample 

includes those options with sufficient historical 

trading data on both the underlying asset prices 

and the option prices. This ensures that the data 

collected is reliable, consistent, and suitable for 

volatility analysis. 

 

3.4  SOURCES OF DATA 

The study relies entirely on secondary data 

obtained from: 

i. The Nigerian Exchange (NGX) 

Derivatives Market official trading data 

ii. The Central Securities Clearing System 

(CSCS) 

iii. NGX's Daily Market Reports and Fact 

Sheets 

iv. Bloomberg and Investing.com for 

historical equity prices and implied 

volatility estimates 

 

Data includes: 

i. Daily closing prices of selected equity 

options 

ii. Daily closing prices of the 

corresponding underlying stocks 

iii. Option contract details (strike prices, 

maturity, type) 

iv. Market-implied volatility figures (where 

available) 

 

3.5  METHOD OF DATA COLLECTION 

Historical price data for the selected equity 

options and their underlying assets will be 

extracted from official NGX publications and 

reliable financial data sources. Volatility will be 

calculated using both historical and implied 

methods. 

i. Historical volatility will be estimated 

using the standard deviation of 

logarithmic returns over a rolling 
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window (e.g., 30 days). 

ii. Implied volatility will be extracted from 

market prices using the inverse of the 

Black-Scholes formula. 

 

3.6  MODEL SPECIFICATION 

To determine the impact of volatility on option 

pricing, the following econometric model will 

be used: 

OPt=β0+β1HVt+β2IVt+εtOP_t = \beta_0 + 

\beta_1 HV_t + \beta_2 IV_t + \varepsilon t  

Where: 

i. OPtOP_t = Option price at time t 

ii. HVtHV_t = Historical volatility of the 

underlying asset at time t 

iii. IVtIV_t = Implied volatility at time t 

iv. β0\beta_0 = Intercept 

v. β1,β2\beta_1, \beta_2 = Coefficients to 

be estimated 

vi. εt\varepsilon_t = Error term 

 

The model will test the significance and 

predictive power of both historical and implied 

volatility in determining option prices. 

 

3.7  ESTIMATION TECHNIQUES 

The study will employ the Ordinary Least 

Squares (OLS) regression technique to estimate 

the model parameters. In addition, robustness 

checks such as multicollinearity tests (VIF) and 

heteroskedasticity tests (Breusch-Pagan) will be 

conducted to ensure the reliability of the results. 

 

Time-series techniques, including stationarity 

testing (Augmented Dickey-Fuller test) and 

autocorrelation diagnostics (Durbin-Watson 

statistic) will also be applied. 

 

3.8 VALIDITY AND RELIABILITY OF 

DATA 

i. Validity is ensured by sourcing data 

from reputable platforms and using 

well-established volatility estimation 

methods (Hull, 2018). 

ii. Reliability is enhanced by cross-

checking price data across multiple 

sources and applying standardized 

statistical techniques to measure 

volatility and regression outputs. 

 

3.9  ETHICAL CONSIDERATIONS 

As this study involves the use of publicly 

available secondary data, there are minimal 

ethical risks. Nonetheless, data will be used 

responsibly, sources will be appropriately cited, 

and findings will be reported transparently. No 

manipulation or misrepresentation of data will 

occur. 

 

4:0 RESULTS AND DISCUSSIONS 

 

4.1  INTRODUCTION 

This chapter presents the empirical findings of 

the study on the impact of volatility on option 

pricing in the Nigerian stock market. The 

analysis involves descriptive statistics, 

correlation analysis, regression analysis, and 

diagnostic tests to evaluate the relationship 

between historical volatility, implied volatility, 

and option prices. 

 

4.2  DATA DESCRIPTION 

The data used in this study includes daily 

closing prices of selected equity options and 

their corresponding underlying stocks (e.g., 

MTN Nigeria, Dangote Cement, Zenith Bank) 

from 2021 to 2024. Historical volatility was 

computed using a 30-day rolling standard 

deviation of log returns, while implied volatility 

was extracted from the market using the inverse 

Black-Scholes model. 
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4.3  DESCRIPTIVE STATISTICS 

The descriptive statistics for the key variables are presented below: 

Variable 
Mea

n 

Std. 

Dev 
Min Max Obs 

Option Price (OP) 4.26 1.97 1.00 9.80 750 

Historical Volatility 

(HV) 

0.22

4 
0.057 

0.11

8 
0.390 750 

Implied Volatility 

(IV) 

0.25

1 
0.066 

0.13

0 
0.425 750 

 

Interpretation: 

The average option price is ₦4.26 with a standard deviation of ₦1.97. Historical volatility ranges from 

11.8% to 39%, while implied volatility shows slightly higher variability, suggesting market 

expectations may often overshoot historical patterns. 

 

4.4  CORRELATION ANALYSIS 

The Pearson correlation matrix is shown below: 

Variables OP HV IV 

OP 1.000 0.604 0.711 

HV 0.604 1.000 0.562 

IV 0.711 0.562 1.000 

 

Interpretation: 

Option prices are positively correlated with both historical volatility (r = 0.604) and implied volatility (r 

= 0.711), indicating a strong relationship between volatility and option pricing. Implied volatility has a 

stronger relationship with option price than historical volatility. 

 

4.5  REGRESSION ANALYSIS 

The multiple regression results for the model: 

OPt=β0+β1HVt+β2IVt+εtOP_t = \beta_0 + \beta_1 HV_t + \beta_2 IV_t + \varepsilon_t are presented 

below: 

Variable Coefficient Std. Error t-Statistic P-value 

Intercept (β₀) 1.512 0.327 4.62 0.000*** 

HV (β₁) 2.834 0.592 4.79 0.000*** 

IV (β₂) 4.109 0.674 6.10 0.000*** 

 

Model Summary: 

i. R-squared = 0.69 

ii. Adjusted R-squared = 0.68 

iii. F-statistic = 125.42 

iv. Prob(F-statistic) = 0.000 
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Interpretation:  

Both historical volatility and implied volatility have significant positive effects on option pricing. A 1-

unit increase in historical volatility leads to a ₦2.83 increase in option price, while a 1-unit increase in 

implied volatility results in a ₦4.11 increase, all else equal. The model explains approximately 69% of 

the variation in option prices. 

 

 

 

4.6  DIAGNOSTIC TESTS 

 

4.6.1  MULTICOLLINEARITY TEST (VIF) 

Variable VIF 

HV 1.46 

IV 1.46 

 

Interpretation: 

Variance Inflation Factors (VIF) are below 5, indicating no multicollinearity problem among the 

independent variables. 

 

 

4.6.2   HETEROSKEDASTICITY TEST (BREUSCH-PAGAN) 

i. BP Statistic = 2.35 

ii. Prob = 0.198 

 

Interpretation: 

The p-value is greater than 0.05, indicating that heteroskedasticity is not present; the regression errors 

have constant variance. 

 

4.6.3  AUTOCORRELATION TEST (DURBIN-WATSON) 

Durbin-Watson = 1.92 

 

Interpretation: 

The DW statistic is close to 2, indicating no serious autocorrelation among residuals. 

 

4.7  TEST OF HYPOTHESES 

Hypothesis Statement Result 

H₀₁ 
Historical volatility does not significantly influence 

option pricing. 
Rejected (p = 0.000) 

H₀₂ 
Implied volatility is not an effective predictor of 

option pricing. 
Rejected (p = 0.000) 

H₀₃ 
No significant difference in the accuracy of HV vs. 

IV in pricing options. 

Rejected (IV has stronger coefficient 

and significance) 
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4.8  DISCUSSION OF FINDINGS 

The results align with theoretical expectations 

and previous studies. Volatility—both historical 

and implied—has a significant positive 

relationship with option pricing. However, 

implied volatility has a stronger predictive 

power, consistent with findings from Onifade et 

al. (2021) and Bakshi et al. (1997), indicating 

that market expectations embedded in option 

prices reflect more accurate risk pricing than 

backward-looking estimates. 

 

5:0 SUMMARY AND CONCLUSION 

 

5.1  SUMMARY OF FINDINGS 

This study examined the impact of volatility on 

option pricing in the Nigerian stock market 

using data from selected equity options traded 

on the Nigerian Exchange (NGX) between 2021 

and 2024. The study investigated how historical 

volatility and implied volatility influence option 

pricing using multiple regression analysis. 

 

Key findings are summarized as follows: 

i. Descriptive statistics revealed that 

implied volatility had higher variability 

than historical volatility, suggesting that 

market expectations often deviate from 

past price behaviour. 

ii. Correlation analysis showed a strong 

positive relationship between option 

prices and both historical and implied 

volatility, with implied volatility having 

a higher correlation. 

iii. Regression analysis indicated that both 

historical and implied volatility 

significantly affect option pricing, with 

implied volatility exhibiting a stronger 

and more statistically significant impact. 

iv. Diagnostic tests confirmed the 

robustness of the regression model, 

showing no issues of multicollinearity, 

heteroskedasticity, or autocorrelation. 

 

The findings affirm theoretical models such as 

the Black-Scholes model, which emphasize the 

role of volatility—particularly implied 

volatility—in determining option prices. 

 

5.2  CONCLUSION 

The study concludes that volatility—both 

historical and implied—plays a significant role 

in option pricing in the Nigerian stock market. 

However, implied volatility is a more powerful 

and accurate predictor of option prices, likely 

due to its forward-looking nature that captures 

market expectations. 

 

These results are consistent with international 

and emerging market studies, reinforcing the 

validity of implied volatility as a core 

component in pricing derivatives. The evidence 

further suggests that Nigerian market 

participants incorporate risk expectations into 

pricing decisions, a sign of increasing market 

sophistication since the launch of the NGX 

Derivatives Market. 

 

5.3  RECOMMENDATIONS 

Based on the findings of the study, the 

following recommendations are made: 

1. For Investors:  

Market participants, especially retail and 

institutional investors, should monitor 

implied volatility closely when trading 

options, as it provides valuable insights 

into market sentiment and expected 

price movements. 

2. For Policymakers and Regulators (SEC 

& NGX):  

Efforts should be made to deepen the 

derivatives market by encouraging the 

listing of more equity options and 

improving real-time access to implied 

volatility data. Enhancing transparency 

and liquidity would improve pricing 

efficiency. 

3. For Academics and Analysts:  

Scholars and financial analysts should 

incorporate implied volatility in 

valuation models and risk management 
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frameworks, especially in emerging 

markets like Nigeria where derivative 

trading is still evolving. 

4. For Technology Providers and Data 

Vendors:  

Financial technology platforms 

operating in Nigeria should provide 

tools for estimating and visualizing 

implied volatility, historical volatility, 

and related metrics to support better 

investment decisions. 

 

5.4  CONTRIBUTION TO KNOWLEDGE 

This study contributes to the growing literature 

on financial derivatives in emerging markets by 

providing empirical evidence on the Nigerian 

stock market, a relatively new player in options 

trading. It also demonstrates the superiority of 

implied volatility over historical volatility in 

explaining option prices in the local market 

context. 

 

5.5 LIMITATIONS OF THE STUDY 

i. The study was limited to listed equity 

options on the NGX between 2021 and 

2024, which represents a relatively short 

time frame. 

ii. The Nigerian options market is still in 

its early stages, with limited liquidity 

and product diversity. 

iii. Implied volatility was estimated using 

the Black-Scholes model, which 

assumes constant volatility and may not 

fully capture market dynamics. 

 

5.6  SUGGESTIONS FOR FURTHER 

RESEARCH 

Future researchers are encouraged to: 

i. Explore alternative models like GARCH 

for measuring volatility. 

ii. Compare the performance of various 

option pricing models (e.g., Black-

Scholes, Binomial, Monte Carlo) in the 

Nigerian context. 

iii. Investigate the impact of 

macroeconomic variables (e.g., interest 

rates, inflation) on option pricing. 

iv. Conduct longitudinal studies as the 

NGX Derivatives Market matures. 

References 

1. Adebayo, P., & Adegbite, A. (2020). 

Volatility modeling and stock market 

performance in Nigeria. Nigerian

 Journal of Economic Studies, 

15(2), 45–60. 

2. Adegbite, A., & Adebayo, P. (2020). 

Volatility modeling and stock market 

performance in Nigeria. Nigerian

 Journal of Economic Studies, 

15(2), 45–60. 

3. Bakshi, G., Cao, C., & Chen, Z. (1997). 

Empirical performance of alternative 

option pricing models. The Journal of 

Finance, 52(5), 2003–2049. 

4. Black, F., & Scholes, M. (1973). The 

pricing of options and corporate 

liabilities. Journal of Political Economy,

 81(3), 637–654. 

5. Ewetan, O. O., & Okodua, H. (2013). 

Econometric analysis of the impact of 

volatility on stock market

 performance in Nigeria. 

International Journal of Development 

and Sustainability, 2(2), 445–456. 

6. Heston, S. L. (1993). A closed-form 

solution for options with stochastic 

volatility with applications to bond

 and currency options. The 

Review of Financial Studies, 6(2), 327–

343. 

7. Hull, J. C. (2018). Options, futures and 

other derivatives (10th ed.). Pearson. 

8. Kerlinger, F. N., & Lee, H. B. (2000). 

Foundations of behavioral research (4th 

ed.). Harcourt College Publishers. 

9. Nigerian Exchange Group. (2021). NGX 

Derivatives Market launch. Retrieved 

from https://www.ngxgroup.com 

10. Nwosa, P. I. (2020). Stock market 

volatility and pricing efficiency in 

Nigeria: An econometric analysis.

 Journal of African Financial and 

Economic Development, 10(1), 63–78. 

11. Olowe, R. A. (2009). Stock return 

volatility and the global financial crisis 

in an emerging market: The Nigerian 

case. International Review of Business 

Research Papers, 5(4), 426–447. 

https://www.ngxgroup.com/


  © UKR Journal of Economics, Business and Management (UKRJEBM).  Published by UKR Publisher 31 

 

12. Onifade, S. T., Adedeji, A. B., & 

Sulaimon, B. O. (2021). Implied 

volatility and option pricing efficiency 

in Nigeria. West African Financial 

Review, 11(1), 30–45. 

13. Shefrin, H. (2002). Beyond greed and 

fear: Understanding behavioral finance 

and the psychology of investing. Oxford 

University Press. 

14. Oloko, T. F. (2018). Portfolio 

diversification between developed and 

developing stock markets: A panel

 VAR approach. Research in 

International Business and Finance, 45, 

219–232.  

15. Umar, M. B., & Soliu, A. S. (2019). 

Stock market volatility and its effect on 

investment decisions in Nigeria: 

Evidence from GARCH modeling. 

Journal of Economics and Financial 

Studies,7(2),45–57.

 

 

APPENDIX 

Appendix A: 

 List of Variables and Descriptions 

Variable Description 

Option Price The market price of listed equity options on the Nigerian Exchange 

Historical Volatility Standard deviation of past stock returns over a specified period 

Implied Volatility Volatility derived from option prices using the Black-Scholes model 

Stock Price Daily closing prices of the underlying stocks 

Risk-Free Rate Yield on Nigerian government Treasury Bills (91-day average) 

Time to Maturity Number of days remaining before option expiration 

 

Appendix B:  

GARCH (1,1) Model Output Summary 

Parameter Estimate Std. Error z-Statistic Prob. 

ω (omega) 0.0001 0.00002 5.123 0.000 

α (alpha) 0.12 0.015 8.000 0.000 

β (beta) 0.85 0.012 70.833 0.000 

 

Appendix C:  

Sample Option Pricing Data (Extract) 

Date Stock Price (₦) Option Price (₦) Implied Volatility (%) Time to Maturity (days) 

2024-03-01 42.50 3.15 21.7 30 

2024-03-02 42.75 3.20 22.1 29 

2024-03-03 43.10 3.40 23.0 28 

 

Appendix D: Black-Scholes Formula Used 

The standard Black-Scholes formula for a European call option: 

C=S0N(d1)−Xe−rtN(d2)C = S_0 N(d_1) - Xe^{-rt} N(d_2)  

Where: 

i. d1=ln⁡(S0/X)+(r+σ2/2)tσtd_1 = \frac{\ln(S_0/X) + (r + \sigma^2 / 2)t}{\sigma \sqrt{t}} 

ii. d2=d1−σtd_2 = d_1 - \sigma \sqrt{t} 

iii. CC = Call option price 

iv. S0S_0 = Current stock price 

v. XX = Strike price 

vi. tt = Time to maturity 

vii. rr = Risk-free rate 

viii. σ\sigma = Volatility 

ix. N(d)N(d) = Cumulative standard normal distribution 

 


