


THE ANALYTICAL EXAMINATION OF THE IMPACTS 0F TIME – VARYING PARAMETERS ON CALL OPTION PRICES FOR CAPITAL MARKET USING BLACK-SCHOLES MODEL


ABSTRACT
This study adopted the Black-Scholes option pricing framework as a comparative benchmark to capture forward-looking market expectations of bank risk while recognizing its backward-looking nature of accounting-based performance measures. 
The effects of variables whose values change over time were examined using the Black -Scholes framework as a benchmark pricing model to compare the market-implied risk and valuation of two banks; First City Monument Bank (FCMB) and Stanbic Investment Banking & Trust Company (IBTC) Bank across two years; 2019 and 2025.
Daily opening and closing share prices of these two banks for 2019 to 2025 were obtained from Market Screener Website; www.investing.com.
Visual inspection of the time plot in figure 1 showed that FCMB’s share exhibited no strong long – upward or downward trend. The share price appeared relatively stable and rose up towards the end of 2025. The stability implied that the share entered a phase of price consolidation.
The 2025-time plot of STANBIC IBTC (figure 2)   started the year at a relatively low level and increased steadily, indicating general upward movement and improved market valuation or positive investor sentiment over the period.  The mean daily returns for these two banks were calculated alongside their annual volatilities for 2019 and 2025.
The result revealed that FCMB outperformed Stanbic IBTC in 2019 due to its positive average returns (0.00067) with a 53% annual volatility indicating high but investors were compensated with higher returns while Stanbic IBTC recorded a negative average return (-0.0004098) indicating a decline in bank share price despite a lower volatility of 43% compared to FCMB.   By the year 2025, Stanbic IBTC showed a superior performance achieving a higher average return (0.002428) with a lower volatility of 41%, indicating improved efficiency and stronger risk-adjusted performance. FCMB on the other hand had a lower but positive average daily return (0.0008) with a higher volatility of 43% indicating stability but not accompanied with much return.
The Black-Scholes model was not used to describe bank performance but to provide a theoretical benchmark against which observed prices or risk measures were compared.
Keywords: Time Varying-Parameters Capital market and Call Option Price
1.0 INTRODUCTION:
Share Prices are inherently uncertain and studying their movements allows researchers to measure volatility and identify periods of high risk. Financial analysts and risk managers use volatility and trend information to value assets, price derivative to assess financial risk exposure, investors and portfolio managers gain insights into price behavior and risk which assist them in portfolio allocation, and it is in this direction that this study emanated.
The idea of theoretical pricing of options originated from the combined work of Fisher Black and Myron Scholes far back 1973. They formulated five parameters which worked in synergy to realize a better call price for the underlying asset given the assumptions that the risk-fee rate and volatility must be constant, markets must be efficient, no dividends and log-normal distribution of returns. The importance of options’ valuation was originally demonstrated by (Black F. and Scholes, M. 1973) when there were challenges in option’s valuation at expiration. 
However, due to its restrictive assumptions, it couldn’t fully explain the operational performances of banking sector (Azor and Amadi,2020).
These two serious minded researchers used no arbitrage argument in their explanation of partial differential equation that governed the growth of the option price with emphasis on time to expiration and price of the underlying asset. The Black-Scholes equation had since been used widely by committed researchers in finance; (Hull JC; 2012), (Jayanth RV; 2002), (Jordan JV et al.)
Black-Scholes model is a simplified model designed for analytical docility suitable for short maturity options (Chukwudi Anderson Ugomma ;2023) .The options prices are influenced by variables whose values evolve over time thus they are referred to as time -varying parameters and they include: Volatility ( ) ; market uncertainty rises and falls over time, interest rates (  ) central bank policies and inflations change rates, expected returns (   investors sentiments and economic conditions evolve  through time and  lastly dividend yields  ( . These time – varying parameters strongly affect call options especially the volatility such that a direct
 relationship exists between it and the option call prices. Option prices fluctuate even though the share prices stay the same and the volatility changes over time (Ugomma et al, 2023). The Black - Scholes model of option pricing has five main factors and is based on the fundamental that in the future, the price of option contract either increases or decreases based on the current price or spot price of the underlying asset. It has always been the desire of investors and financial analysts to maximize profit over every trading day thus modeling the behavior of a stock price on time so as to predict the stock price fluctuation, and advice investors and corporate owners of business accordingly would be of economic advantage.
This work applied Black- Scholes model on share prices of two Nigerian banks in order to compare their   implied risk(volatility) and returns characteristics.
The framework of this study is in segments: 
Segment 1.0 is the introductory part, Segment 1.1 has a review of related works, Segment 2.0   has Black-Scholes assumptions and relevant definitions, Segment 2.1 contains the essence of Black-Scholes pricing formulae, Segment 3.0 presents the material and methods (the working of Black-Scholes formulae), Segment 4.0 contains the data analysis, Segment 4.1 to 4.1.7 are tables while Segments 4.2.1 t0 4.2.4 are figures, Segment 5.0 has the discussion and Segment 5.1 contains the conclusion. 
1.1 Review of Relevant Literature
Sharma and Arora (2025) tested the relevance of Black-Scholes Model in the India Stock market for pricing options by using the model to calculate the theoretical option prices via the equation and comparing it with the actual values.  Their result showed that Black-Scholes model’s values were not relevant to the market values of the stock options.
Most of the applications of Black-Scholes were based on Business sector especially on financial markets including investment in research and development (Del Giudice, et al. 2016) and in pharmaceutical company (McGrath 1997;2004) in customer’ relationship management (McKenzie and Subedar, 2017) assessment of bonds and derivative (Singh 2014) management and evaluation of intangible assets (Park, et al.2012).
Kumar and Agrawal, (2017) were of the opinion that the Black-Scholes Model suffered from a pricing error at the out-of-the money (OTM) options, which was greater compared to at the near out-of-money options and this error increased in line with the volatility.
Fadugba et al. (2025) investigated on the use of advance technique for the Black-Scholes model using modified log-payoff function. They were able to obtain explicit solutions with reduced computational time compared to traditional methods. Their result further illustrated that the sensitivities of the European call and put option prices; “Greeks” could be captured using the same approach. 
Osu B. O. (2013) Investigated the possibility of stock prices fluctuation to determine the actual conditions for an equilibrium price as well as the dynamic stability and convergence of the growth rate of stock shares using Black-Scholes. They found that stock prices fluctuations were better modeled as a stochastic process influenced by volatility rather than a simple Gaussian distribution.
The unstable nature of stock market forces was analyzed using differential equation model by Iyai et al. (2024). They faulted Black-Scholes model for its assumption of constant volatility. Their result showed that volatility of stock is a time dependent quantity and also exhibits various random features.
Lie Symmetry Analysis was applied to financial partial differential equation like the Black-Scholes model to find exact solutions for derivative pricing by (Nwobi F.N, 2022). He succeeded in uncovering hidden symmetries within mathematical finance model giving rise to more discovery and more precise and insightful pricing tools.
Black- Scholes model was implemented in valuation of a European call option by (Azor and Amadi, 2020). Their result showed that Black-Scholes values were relatively close to the market prices but a little increase in strike price decreased the option prices.

2.0 Black-Scholes Assumptions & Relevant Definitions
This work employed the Black -Scholes’ principles of pricing an option with the following assumptions in observance.
· Absence of transaction costs or taxes
· The asset price has properties of Brownian motion with   and    as constants
· Absence of dividend during the life of the derivative
· All securities are perfectly divisible
· Continuous security trading
· Absence of riskless arbitrage opportunities
· The option has to be exercised at the time of maturity for both Call and Put options.

Definition 3.1
An option is said to be a Call type if it gives the buyer the right to buy and asset (share) at a fixed price on or before the specific date but usually at expiration date in the case of European’s option. Investors buy call options when anticipating upward move in price. The investor benefits if the market price rises above the agreed price. Profit is dependent on how the market price compares to the strike price.
If market price (S)   Strike (K), the investor can exercise a call option because the option will be in-the-money (ITM) provided it is at the maturity date. This means that the Payoff will be equal to the difference between the market price (S) and the Strike (k); Payoff =  
If S  , it is not advisable for an investor to exercise the option because the option will be worthless i.e the option expires worthless such that loss equals premium paid.
A call is out- of- the money (OTM) if the   
		Definition 3.2
An option which gives the buyer the right but not the obligation to sell an asset at fixed price on or before the expiration date depending on whether it is American or European is called a put option.
A Put option is in-the-money (ITM) if (   thus Payoff =   
An investor is expected to buy a put option when he or she expects a downward shift in the price so as to benefit should the price falls below the agreed price. Thus, a Put option is out - of the– money when the market price is greater than the agreed price (  .
Definition 3.3
The strike price otherwise known as the exercise price is the pre-agreed price that is set during the creation of the option. It is fixed unlike the opening and closing prices.  The opening or closing price of a stock does not have to match the strike price before an option holder can exercise at expiration date.  The basis is how the market price compares to the strike price at the expiration date.
2.1 The Essence of Black-Scholes’ Pricing Formulae
Due to the restrictive assumptions of Black-Scholes, this study didn’t interpret the model as an empirical representation of the Nigerian banking environment, but as a standardized benchmark for comparative analysis.
This section takes into consideration the main steps of obtaining the Black-Scholes formulae for pricing a European Call option.
We considered a risky asset S(t) which by assumption fluctuated and followed a geometric Brownian motion with drift, and a risk- free asset B(t) like the Treasury Bill (T-Bill) or the bank account which was expected to pay an interest rate (r).  
                                                                               (1) 

This means, 
Where    and   drift terms   while     and    are diffusion terms. The  expected rate of return,  small time step,     random shock. The volatility and the expected rate of return are assumed to be constant,   is a standard Wiener process or a Brownian motion. 
We assumed that interest rates are constant so that one unit of currency invested in the bank account at time    will equal
The differential equation for the risk- free asset ( ) becomes:
                                                                                                        (2)   
Where   risk-free interest rate (per year)
   current amount in the bank account
  a very small time period (fraction of the year).
       Small change in the value of the bank account or Treasure Bill (TB) over a short time interval equals interest earned over the small-time interval   .
And the solution becomes;
   where    is the initial balance of a bank account or the initial value of a Treasury Bill. This equation implies that the bank account grows exponentially at rate  
Considering an option on a stock with strike price    and time to maturity T;
  
Remark:
The stock fluctuates alongside the value   of the option such that the stochastic differential equation for      is said to follow   ’s lemma.
                                             (3)
Let us assume that a portfolio has an option and was sold for a short position,  shares of the underlying asset (long position).  The value of this portfolio becomes;
                                                                                         (4)
It can also be written as                                                           
Where   = value of the option,   Price of the underlying asset,  single long option portfolio and   number of shares of the stock needed to hedge one option.
The idea of constructing this portfolio is to eliminate risk.
    So,       meaning that the number of shares of the stock is approximately equal to the ratio of small change in option price to small change in stock price.   
 The portfolio is now risk free thus any risk-free investment attracts a risk-free interest rate       which causes the portfolio to grow like a bank account.                                                         
According to   ’s lemma, the stochastic differential equation for    is
                                             (5)
Black and Scholes (1973), the random part of the Brownian motion; the coefficient of   which is    leads to volatility, and risk can be eliminated by setting 
    as above.
The elimination of this coefficient results to a deterministic differential equation (5) hence a solution for V becomes inevitable so that a hedging prescription for the emergence of an instantaneous riskless portfolio can be realized. When this is achieved, we can now uphold the assumption of no arbitrage in the market so that any riskless portfolio has a greater chance of earning the risk-free interest rate   of the market. 
Thus      meaning that risk -free portfolio earns risk- free interest rate and enforces no arbitrage.                                                                                
With the help of (4) & (5), we now arrive at the Black-Scholes equation
                                                                (6)
By transforming the above linear parabolic into the backward heat equation, we obtained the explicit formulae for the values of the options (P. Wilmott,2006) and (JC HalI,2018)   
Also transforming (6) with consideration of boundary conditions gave rise to the heat equation and transforming back to its original, we have the European Call options   
 (i)                                                                            (7)                                                                                                                                          
(ii)                                                                                                          (8)                                                                                              
                                                                                                      (9)    
  for       giving rise to the solution of Black-Scholes equation 
                                                                 (10)
Observe that Black-Scholes equation is divided into two parts; the first part being 
   interpreted as the product of the price by change in the call premium in relation to change in underlying asset price. It shows the expected benefit of buying the underlying asset.
The second part;   provides the current value of paying the exercise price upon expiration.
   = Call option Premium
  exponential term
   time until option is exercised (in years) or time to maturity
  strike price of the option contract usually fixed
   risk -free interest rate
  annual volatility
   is the Cumulative Standard Normal Distribution
      
  where
   current stock price (spot price).
                                                                                                         (11)
OR
  

3.0 Material and Methods (Working of Black-Scholes in Option Pricing)
The Black -Scholes model wasn’t intended to describe the banks behavior or operational performance but to serve as a reference valuation tool under idealized market assumptions.
We considered five parameters as specified by Black and Scholes in equations (10) and (11) above;
The strike price (K)
The time to expiration (T)
The current stock price (S)
The risk-free interest rate (r)
The annual volatility ( )
The above variables were used in computing the call prices of two banks in NIGERIA; FCMB and STANBIC IBTC.

4.0        DATA ANALYSIS
The work analyzed the share prices of the banks; FCMB and STANBIC IBTC.

4.1.: TABLE 1:  STANBIC IBTC 2019 DAILY SHARE PRICES WITH AVERAGE RETURNS AND VOLATILITY

	DATE
	OPENING
	CLOSING
	DAILY RETURNS
	AVERAGE
	-0.000409841

	1/2/2019
	22.53
	41.1
	
	VARIANCE
	0.00045349

	1/3/2019
	21.62
	39.43
	-0.040632603
	STD DEV
	0.021295303

	1/4/2019
	21.85
	39.86
	0.010905402
	
	

	1/7/2019
	22.09
	40.29
	0.010787757
	
	

	1/8/2019
	21.69
	39.56
	-0.01811864
	
	

	1/9/2019
	21.69
	39.56
	0
	
	

	1/10/2019
	21.69
	39.56
	0
	
	

	1/11/2019
	21.69
	39.56
	0
	
	

	1/14/2025
	21.69
	39.56
	0
	
	

	1/15/2019
	22.32
	40.71
	0.029069767
	
	

	

	
	
	
	
	


The daily share prices up to 31/12/2019 were obtained and average daily return computed including the daily standard deviation using Excel.   With the above data, we computed the call option price using the followings as recommended by Black-Scholes.
   where    is the opening price in 2019.
Average Daily returns = --0.000409841
Variance = 0.00045349
Standard deviation =0.021295303
  
  
4.1.1: APPLYING BLACK-SCHOLES FORMULA FOR A EUROPEAN CALL OPTION:
  
   
  
Replacing the values of the variables as above, we have;
From   
  
  
  
  
  
  
We also need to compute for the value of   
  
  
  
  
  
Having gotten the values o    we computed the Call price.
  
Replacing the values, we have:
  
   
  
  
This Call option of 5 Naira means that the investor must pay 5 Naira today for the right (not obligation) to buy the share at 22.53 any time at maturity.
The call price can be interpreted relative to share price   
This 22% of the share price measures how uncertain the future price is.
At T= 2 years
We computed the Call price with    
  
  
  
  
  
  
  
  
  
We need obtain a new value for   
  
  
  
Having gotten the above values, we further calculated the Call price at two years of maturity.
  
  
  
  
  
Observe that    meaning that a European call option price increases in time to maturity, more time more chances for the share to move upward. Also, as time to maturity (T) increases, the present value of the strike ( )  falls or decreases leading to increase in the Call option price. The Call price reflects the expected payoff over the year and it accounts for volatility, time value and risk- free rate.
At T = 4 Years, we compute the Call option price again with 4 years’ time to maturity
  
  
  
                                                                                           
  
  
  
  
  
 	 
  
Replacing all the values into
  
  
  
  
  
Observe again that   
This Call price of 11.6 Naira indicates a substantial time value, driven by the long maturity, relatively high volatility and elevated risk-free interest rate. The option premium represents 53% of the underlying share price because;
  .

4.1.2 Table 2- CALCULATION OF STANBIC IBTC CALL OPTION PRICE FOR 2025

	AVERAGE
	0.002427738

	VARIANCE
	0.000653777


STANDARD DEV             0.025569
The mean daily return of 0.24% is small relative to the daily volatility of 2.56% indicating the dominance of uncertainty and noise in daily share price.  The annual volatility is to be used in our calculation so it will be;
  
  
  


So, using   and calculating for   
We obtained   
At T =2 years,    using the formular for   ,we obtain the followings:
  
At T = 4 years and retaining every other value, we have:
  

4.1.3: Table 3-CALCULATION OF CALL OPTION FOR FCMB IN  2019

	DATE
	OPEN
	CLOSE
	DAILY RETURNS
	AVERAGE
	0.00067083

	1/2/2019
	1.13
	1.8
	
	VARIANCE
	0.0011188

	1/3/2019
	1.04
	1.65
	-0.083333333
	STD DEV
	0.03344846

	1/4/2019
	1.02
	1.65
	0
	
	

	1/7/2019
	1.01
	1.6
	-0.03030303
	
	

	1/8/2019
	1.01
	1.6
	0
	
	

	1/9/2019
	1.07
	1.7
	0.0625
	
	

	1/10/2019
	1.07
	1.7
	0
	
	

	1/11/2019
	1.07
	1.7
	0
	
	

	1/14/2019
	1.07
	1.74
	0.023529412
	
	

	1/15/2019
	1.12
	1.78
	0.022988506
	
	

	1/16/2019
	1.16
	1.84
	0.033707865
	
	

	1/17/2019
	1.14
	1.82
	-0.010869565
	
	




The data continued to the last trading date; 12/31/2019 and was used to obtain the daily average return and daily standard deviation. The daily standard deviation was later converted to annual standard (volatility) for suitability of Black-Scholes model.
Daily standard deviation = 0.03344846  
  
The annual volatility of    implies that FCMB’s share price fluctuated up and down by 53% of its value in 2019 and the bank’s share price was highly unstable and investors faced substantial risk. The volatility of this kind has the tendency to increase the value of the option due to high chance of extreme price movement nevertheless; we calculated the option given the following values:
  
  
  
  
We then replaced their values and computed for the Call price below and obtained  ,    ,     &
A call option of 0.32 Naira is a low premium which an indicative of short time to maturity or the option is out of the money and it will not profitable for a reasonable investor to exercise.
We calculated for T=2 years,  obtained the followings:
  
Observe again that as the present value of the strike decreases, the call option increases alongside the time to maturity.
Lastly, we computed for T= 4 Years while retaining every other value and we obtain:
  

4.1.4 Table 4-CALCULATION OF CALL OPTION FOR FCMB IN 2025

	DATE
	OPEN
	CLOSE
	RETURNS
	AVERAGE
	0.0008314

	1/2/2025
	9.4
	9.45
	
	VARIANCE
	0.000721247

	1/3/2025
	9.75
	9.7
	0.026455026
	STD DEV
	0.026856046

	1/6/2025
	10.2
	10.25
	0.056701031
	
	

	1/7/2025
	10.3
	10.25
	0
	
	

	1/8/2025
	10.3
	10.45
	0.019512195
	
	

	1/9/2025
	10.45
	10.3
	-0.014354067
	
	

	1/10/2025
	10
	10.1
	-0.019417476
	
	

	1/13/2025
	10.3
	10.7
	0.059405941
	
	

	1/14/2025
	10.5
	10.4
	-0.028037383
	
	

	1/15/2025
	10.4
	10.4
	0
	
	



The data was extended to 12/24/2025 and was used to obtain the mean daily return and daily standard deviation using Excel. The daily standard deviation was converted to annual standard deviation.
  
  
This value implied that FCMB’s annual volatility for 2025 is approximately 43% which is appropriate for option pricing thus reasonable.
A daily volatility of 0.0269 or 2.69% means that FCMB’s return fluctuated by about 2.7% in a typical trading day in 2025 indicating a much more stable market. Also, a mean daily return of 0.0008 implies 0.08%per day meaning that on the average in 2025 FCMB’s share price increased by about 0.08% per trading day. To know the annual return over 252 trading days, we proceed as:
    
    
   
The annual average return of 1.22 is an indication of 22% annual return which reasonable and positive.
The Call option for FCMB was calculated after obtaining the five major parameter’s values:
    and we got the followings
	 ,   & 



The call price of N 2.4 indicates that there is a huge chance that the option will finish in-the-money. It also means that the option cost 25% of the share price which is moderately volatility and raises hope that the option could likely end in-the money. The 25% was obtained by dividing call price (2.4) by the current price of the share (9.40).
We computed for T =2 years,    
    
We also computed the option price for T= 4 years while every other value remains the same and we have:
  
We have found that as the time to maturity increased, the call option also increased.
Comparing the call option of  4.8 at four years to maturity to  3.5 at two years to maturity, we deduce that a European call option increases in time to maturity which is a fundamental property of Black-Scholes model hence more time more opportunity for the share price to move forward

4.1.5 TABLE 5: STANBIC IBTC’s SHARE PRICES TABLE FOR 2019-2025
  
	YEAR
	OPENING PRICE
	CLOSING PRICE
	ANNUAL PRICECHANGE (%)

	2019
	22.53
	32.70
	

	2020
	34.29
	36.30
	0.0586 = 6%

	2021
	23.76
	38.00
	0.5993 = 60%

	2022
	38.00
	30.55
	-0.19605 = -20%

	2023
	25.86
	62.05
	1.39945 = 140%

	2024
	64.00
	54.00
	-0.15625 = -16%

	2025
	58.00
	105.00
	0.81034 = 81%




4.1.6 TABLE 6: FCMB ‘s SHARE PRICES FOR 2019 – 2025
	YEAR
	OPENING
	CLOSING
	ANNUAL PRICE CHANGE (%)

	
2019
	1.13
	1.85
	64%

	2020
	1.80
	3.33
	85%

	2021
	3.01
	2.99
	-0.66%

	2022
	2.85
	3.85
	35%

	2023
	3.51
	7.40
	110.8%

	2024
	7.60
	9.40
	24%

	2025
	9.40
	10.60
	13%




4.1.7 TABLE 7: COMPARISON TABLE FOR STANBIC IBTC AND FCMB
	BANK
	YEAR
	DAILY VOLATILITY
	AVERAGE DAILY RETURN
	ANNUAL VOLATILITY (%)

	FCMB
	2019
	0.03345
	0.00067
	53

	STANBIC IBTC
	2019
	0.0213
	-0.0004098
	34

	FCMB
	2025
	0.0269
	0.0008
	43

	STANBIC IBTC
	2025
	0.0256
	0.002428
	41







FIGURE 1: TIME PLOT OF FCMB’s SHARE PRICE FOR 2025
						




4.2.2: FIGURE 2: TIME PLOT OF STANBIC IBTC’s SHARE PRICES FOR 2025




4.2.3 FIGURE 3: TIME PLOT OF FCMB’s SHARE PRICE IN 2019




4.2.4 FIGURE 4: TIME PLOT OF STANBIC IBTC’s SHARE PRICES FOR 2019



5.0 DISCUSSION: Visual inspection of the comparison table of both banks in table7 and time plots in figures 1-4 showed that in 2019, FCMB’s investors earned positive returns while STANBIC IBTC exposed her investors to risk without reward due to its negative return reflecting poor performance or investors’ pessimism or unfavorable macroeconomic conditions. In the year 2025, STANBIC IBTC performed better than FCMB because its daily return was far better than that of FCMB though they were both positives but STANBIC’s return was higher and had a 
lower risk than FCMB. Between 2019 and 2025 an interval of six years, FCMB’s volatility declined by 10% meaning that share prices became less volatile and less risky over time.
The 10% annual volatility reduction (53% in 2019 to 43% in 2025) made more economic sense because it implied extreme price movement, more stable investor’s expectation and improved market confidence in the bank. The investors faced lower price risk in 2025 compared to 2019 meaning that the risk premium demanded by the investors may be lower in 2025 compared to 2019 and options written in 2025 would be cheaper than that written in 2019 meaning that time value and volatility contributed less to option premiums in 2025.
  Between 2019 and 2025, STANBIC IBTC had a 7% increase in annual volatility, though volatility increased in 2025, investors were compensated with higher return implying superior overall performance relative to 2019.  FCMB had a 10% reduction in annual volatility between 2019 and 2025 and a lower average daily return precisely in 2025.
A bank is better for an investor if it provides higher returns for a given lower level of risk but this wasn’t the case with FCMB in 2025. The reverse was the case with STANBIC IBTC who had increased volatility and increased average daily return in the same 2025. Visual inspection of the time plot in figure 1 showed that FCMB’s share exhibited no strong long – upward or downward trend. The share price appeared relatively stable and rose up towards the end of 2025.  
The FCMB’s time plot in figure 1 showed a noticeable fluctuation in the share prices, indicating short-term volatility as prices rose to a peak followed by a decline, suggesting an early period of market uncertainty or reaction to new information but the share prices became stable towards the end of 2025. In figure 2, the share prices of STANBIC IBTC started a relatively low prices and showed a stronger upward movement at the middle of the year, indicating a period of increased demand, improved performance expectations or favorable economic information.
The time plot of FCMB’s share price in 2019 in figure 3 fluctuated mildly around suggesting low volatility and relative price stability, no strong upward trend or downward trend but between March and August 2019, the share price exhibited sideways movement, reflecting a period of market consolidation where no buyer or sellers dominated and no clear trend was established.
From September to October, a structural changed occurred leading to a sudden upward jump in price which may be attributed to new market information such as improved financial performance or positive investor sentiment. In figure 4, STANBIC IBTC’s share price was volatile at the beginning of 2019 then experienced a sharp increase which was followed by a long-term decline, which led to its negative average return in table 7.
5.1: CONCLUSION: 
Rather than modeling bank performances directly, the Black-Scholes framework was used as a reference pricing model to generate benchmark option values, and descriptive model was used 
 to compare FCMB and STANBIC IBTC’s performances across two years in terms of returns and risk (volatility). From our discussion above, we conclude that FCMB was stronger in 2019, but by 2025 STANBIC IBTC over took it and became a better performing bank.
We therefore recommend that FCMB maintains its positive return(stability) while matching it with higher values thus improving in growth and profitability. The bank should also focus on strategies that increase returns without increasing risk. STANBIC IBTC should maintain its strong return performance and strengthen risk management to keep volatility in check or under control. This study is important because it will enhance the understanding of share price behavior, risk(volatility) and support informed investment decisions. The findings will be useful to investors, financial analysts, bank managements, regulators and academic researchers.
 Subsequent research should be on merging the two banks’ shares and comparing their financial performance base on the same parameters.
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