
 

UNIT – IV – LAST CONCEPT 

Black and Scholes Option Pricing Model (BOPM) 

It was initially developed in 1973 by two academicians, Fisher Black & Myron Scholes & 

was designed to price European options on non-dividend paying stocks.  

Also called Black-Scholes-Merton, it was the first widely used model for option pricing. It is 

used to calculate the theoretical value of options using current stock prices, expected 

dividends, the option's strike price, expected interest rates, time to expiration and expected 

volatility.  

The formula, developed by three economists—Fischer Black, Myron Scholes and Robert 

Merton—is perhaps the world's most well-known options pricing model. 

The Black-Scholes model makes certain assumptions: 

 The option is European and can only be exercised at expiration. 

 No dividends are paid out during the life of the option. 

 Markets are efficient (i.e., market movements cannot be predicted). 

 There are no transaction costs in buying the option. 

 The risk-free rate and volatility of the underlying are known and constant. 

 The returns on the underlying are log-normally distributed. 

 There are no arbitrage opportunities. 

 Stock is being traded continuously. 

 It is possible to borrow and lend cash at a constant risk-free interest rate. 

 The price of the underlying stock moves randomly. 

 Short selling of the underlying stock is possible. 

The Black Scholes Formula 

 

The mathematics involved in the formula are complicated and can be intimidating. 

Fortunately, you don't need to know or even understand the math to use Black-Scholes 

modeling in your own strategies. Options traders have access to a variety of online options 

calculators, and many of today's trading platforms boast robust options analysis tools, 

including indicators and spreadsheets that perform the calculations and output the options 

pricing values. 

The Black Scholes call option formula is calculated by multiplying the stock price by the 

cumulative standard normal probability distribution function. Thereafter, the net present 

value (NPV) of the strike price multiplied by the cumulative standard normal distribution is 

subtracted from the resulting value of the previous calculation. 

In mathematical notation: 

C = S × N (d1) – Ke−rt  × N (d2) 

where: 



  𝐝𝟏 = {𝒍𝒏 (
𝑺

𝑲
) +  (𝒓+ . 𝟓𝝈𝟐)𝒕} ÷ 𝝈√𝒕 

d2 =   d1 -  𝝈√𝒕 

where: 

C = Call option price/value of a call option 

 S = Current market price of the underlying shares 

K = Strike price of the option 

e = Base of Natural Logarithms 

r = Risk-free interest rate 

t = Time to maturity or expiry 

N = Cumulative standard normal distribution 

ln = Natural log, i.e., log to the base e. 

σ = Annualised Standard deviation of stock returns as a decimal (volatility) 

Advantages of Black-Scholes Model 

1. The Black Scholes Model is one of the most important concepts in modern financial 

theory.  

2. The Black Scholes Model is considered as  the standard model for valuing options.  

3. A model of price variation over time of financial instruments such as stocks that can, 

among other things, be used to determine the price of a European call option.  

4. The model assumes that the price of heavily traded assets follow a geometric 

Brownian motion with constant drift and volatility.  

5. When applied to a stock option, the model incorporates the constant price variation of 

the stock, the time value of money, the option's strike price and the time to the 

option's expiry.  

6. It enables one to calculate a very large number of option prices in a very short time. It 

works entirely on objective figures rather than human judgment. Fortunately one does 

not have to know calculus to use the Black Scholes model. 

  
Limitations of Black-Scholes Model 

 
1. Black-Scholes model cannot be used to accurately price options with an American-style 

exercise as it calculates the option price at expiration only. Early exercise as in the case of 

American option cannot be priced correctly using this model which is a major limitation of 

this model. 

 

2. All exchange traded equity options have American-style exercise as against the European 

options which can only be exercised at expiration. That means this model cannot be used for 



pricing most exchange traded options. The exception to this is an American call on a non 

dividend paying asset as the call is always worth the same as its European equivalent since 

there is never any advantage in exercising early. 

 

3. It makes many assumptions which are not true in reality like it does not consider 

transaction costs, dividends on the underlying stock, etc. 

 

The Black–Scholes model disagrees with reality in a number of ways, some significant. It is 

widely used as a useful approximation, but proper use requires understanding its limitations – 

blindly following the model exposes the user to unexpected risk. 

 

Among the most significant limitations are: 

 

1. The Black-Scholes Model assumes that the risk-free rate and the stock’s volatility are 

constant. 

 

2. The Black-Scholes Model assumes that stock prices are continuous and that large 

changes (such as those seen after a merger announcement) don’t occur. 

 

3. The Black-Scholes Model assumes a stock pays no dividends until after expiration. 

 

4. Analysts can only estimate a stock’s volatility instead of directly observing it, as they 

can for the other inputs. 

 

5. The Black-Scholes Model tends to overvalue deep out-of-the-money calls and 

undervalue deep in-the-money calls. 

 

6. The Black-Scholes Model tends to misprice options that involve high-dividend stocks. 

 

To deal with these limitations, a Black-Scholes variant known as ARCH, Autoregressive 

Conditional Heteroskedasticity, was developed. This variant replaces constant volatility with 

stochastic (random) volatility. A number of different models have been developed all 

incorporating ever more complex models of volatility. However, despite these known 

limitations, the classic Black-Scholes model is still the most popular with options traders 

today due to its simplicity. 

 

Steps in calculation of BOPM: 

 

1. Find out the value of t in terms of years. For example, for a call option of 6 months, t 

= 0.5; for a call option of 73days, t = 73÷365 = 0.2 

2. Find the value of rt by multiplying the rate of interest with the t 

3. Find the values of d1 and d2 

4. Find out the values of N (d1) and N (d2) with the help of Area under Normal Curve 

table 

5. Find out the value of a call option using Equation 

 

Example:  The share of FM Ltd. is currently sold for Rs. 60. There is a call option available 

at strike price of Rs. 56 for a period of 6 months. Find out the value of call option given that 

the rate of interest of the investor is 14% and the standard deviation of the return is 30%. Use 

Black and Scholes model. 





 



 

 



 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 



 
 

 

 



 


	The Black Scholes Formula

