OPTIONS and OPTION PRICING MODELS
a) OPTIONS

An options contract is a financial agreement that grants the buyer the right, but not the obligation, to buy or sell a particular asset (like a stock) at a preset price within a given period. As financial markets have grown increasingly complex and, at times, more volatile, options have emerged as a potent way to guard against uncertainty and capitalize on price changes. In just a couple of decades, options, with their ability to leverage gains, manage risk, and strategic flexibility, have moved from an esoteric tool for professionals into a mainstream vehicle.

From individual investors to large institutional players, many market participants use options for speculation, hedging, and generating income. The numbers tell the story: trading volume in options has increased by about 150% in the past decade and about 15-fold since 2000. The vast increase in options trading has been helped by a massive spike in retail investor interest, which peaked at almost 50% of all trading volume during the pandemic and has remained in the low 40s by percentage for most months since.

The terms of option contracts specify the underlying security, the price at which that security can be bought or sold (the strike price), and the expiration date of the contract. For stocks, a standard contract covers 100 shares, but this number can be adjusted for stock splits, special dividends, or mergers.
Options are generally used for hedging purposes but can also be employed to speculate on price moves. The contracts generally cost a fraction of what the underlying shares would. Options can provide leverage, meaning that the premium allows you to be exposed to a larger position of shares for a fraction of the cost of buying the underlying security. In exchange for this right, the buyer of the option pays a premium to the party selling the option.
Options strategies are adaptable to various market conditions. Traders buy or sell options contracts based on whether they are bullish or bearish on the underlying asset, and they often use strategies that combine several options and long positions (owning the asset outright) at once.

Options Contract Specifications

· Instrument Type: OPTSTK (Options on individual securities), OPTIDX (Options on Index)
· Underlying: Symbol of the underlying security
· Expiry date: Date of contract expiry
· Option Type : CE/ PE (Call European , Put European)
· Strike Price: Strike price for the contract ( at which price agreement is made beforehand)
· The underlying symbol denotes the underlying security in the Capital Market (equities) segment of the Exchange
· Trading Cycles : NIFTY 50 Index has 4 weekly expiration contracts and 3 monthly expiration contracts
· Expiry Day
· Strike Price Intervals : These are the different strike prices at which an options contract can be traded. These are determined by the exchange on which the assets are traded.
There are typically at least 11 strike prices declared for every type of option in a given month - 5 prices above the spot price, 5 prices below the spot price and one price equivalent to the spot price.
· Price Steps : eg In NSE  Securities with new tick size in CM segment (Securities price below Rs. 250 will be Rs. 0.01) 
· Price bands : A contract specific price range based on its delta value is computed and updated on a daily basis

NSE contract specifications :
https://www.nseindia.com/products-services/equity-derivatives-contract-specifications

Terminologies

· Lot size refers to the total number of units that is contained in a single Options contract. For example, TCS Options contract lot size is 300. It refers to the total number of units in a single contract.

· Expiry date is the date on which an Options contract expires or ends. Just like Futures, it is usually on Thursdays.
            Options contracts with expiration dates longer than one year are called LEAPS or long-term equity anticipation securities. They can have expirations of up to 3 years.

· The strike price refers to the rate at which an investor has entered into the Options contract.  They can be available at prices lower than the spot price and or higher than the spot price.
· Premium is the price that the party going long (or the buyer) pays above the spot price to acquire an Options contract. It is a compensation to the seller for the risk that he/she assumes.
· Option premium = Intrinsic value + Time value
Options premiums are traded for a single unit of the underlying asset which is then multiplied with the lot size to get the total premium for the contract.
For example, assume that an Options price for the Call Option on Stock A is Rs. 150 and lot size is 100.
Total premium = Rs. 150*100 = Rs. 15,000
In the case of a Call Option buyer, you are purchasing a right to buy an underlying asset and paying a premium to the seller. So, we will add the premium cost to the strike price to calculate the breakeven point. Thus, Call Option buyers will earn a profit if the spot price moves above the breakeven point.
The breakeven point for the Call Option = Strike Price + Premium
For Put Options, the premium will be deducted from the strike price to calculate the breakeven point. Thus, Put Option buyers will earn a profit if the spot price falls below the breakeven point.
The breakeven point for Put Option = Strike Price – Premium
The amount of Option premium depends on factors like:
· Strike price
· Price of the underlying asset
· Volatility of prices
· Time to expiration.
Margin
Unlike Futures, an Option buyer is not required to pay any margin amount. A seller, however, must deposit a margin with the exchange.
For example, let’s assume a trader receives Rs. 10*500 = Rs. 5,000 as premium on selling a Call Option of Stock A. This Option has:
· A strike price of 1,000
· A contract size of 500
· A margin of 20%
The seller will have to deposit (20% of 1000 x 500), i.e. Rs. 100,000, on the overall position of Rs 500,000.

Intrinsic value and 

· Intrinsic value is the amount of benefit that an Option buyer receives if they exercise the Option.
Option premium = Intrinsic value + Time value

Intrinsic value of a Call Option = Max {0, (Spot price – Strike price)}
 Intrinsic value of a Put Option = Max {0, (Strike price – Spot price)}
Let’s understand the intrinsic value of a Call Option with an example.
Assume ABC Ltd.’s Rs. 1,000 strike price Call is available in the market at Rs. 50. If the current market price of ABC is Rs. 1020, its intrinsic value can be calculated as under:
 Spot price = Rs. 1,020
 Strike price = Rs. 1,000
 Intrinsic value = Max {0, (Spot price – Strike price)} = Max {0, (1020 –1000)} = Rs. 20
Assume that ABC Ltd.’s Put is available in the market at Rs. 40. 
 Spot price = Rs. 980
 Strike price = Rs. 1,000
 Intrinsic value = Max {0, (Strike price – Spot price)} = Max {0, (1000 – 980)} = Rs. 20

· Time value is the reducing value of an Options contract over a period of time, until it becomes zero on expiry.
· Time value of an Option = Option premium – Intrinsic value

The difference between the Options premium and the intrinsic value of an Option is called the time value of an Option. The greater the volatility and time of the Option, the higher would be its time value.

Let’s understand the time value of a Call Option with an example:
Assume that ABC Ltd.’s Rs. 1,000 strike price Call is available in the market at Rs. 50. If the current market price of ABC is Rs. 1020, its intrinsic value can be calculated as under:
 Spot price = Rs. 1,020
 Strike price = Rs. 1,000
 Intrinsic value = Max {0, (Spot price – Strike price)} = Max {0, (1020 – 1000)} = Rs. 20
 Time value = Premium – Intrinsic value = 50 – 20 = Rs. 30

Call option
 A call option is a contract wherein the buyer is vested with the right to purchase the underlying asset at a predetermined price within the stipulated expiration date. The underlying real asset for call option amounts to bond, stock, or any other form of security. 
Buy Call Option Example - Assume that Gammon India stocks are at Rs. 100 for each share. B, an investor, holds 100 such shares and seeks to generate income beyond the dividend. The stocks are not expected to increase beyond Rs. 120 in the next month. B assesses call options to find that a call trading of Rs. 120 exists at 40p each contract. The investor sells one call option and receives Rs. 40 as premium (40p X 100 shares).
If the shares’ price rises beyond Rs. 120, a buyer of the option will exercise the right. B will have to deliver the shares at Rs. 120 per share. However, if the price does not increase beyond Rs. 120, B will hold on to the shares and not affect any sale.

Long call option is the most prevalent stock call option strategy employed by investors while buying call options. It focuses on an underlying asset’s market price to increase substantially beyond the strike price before the expiration date.
Investors have to pay a premium to buy a long call option. In the case of speculation about an increase in share prices, investors buy these options due to the possibility of improved profits. However, if the price drops below the strike price, option holders stand to lose the amount paid for the option agreement as well as the premium.

Example : A stock is at a current price of Rs 50/-. A buyer expects the stock to rise. It strikes a option contract at Rs 55/- paying Rs 2 /- as premium per share. The stock price on date of expiry is Rs 58/-. He exercises the option and buys the stock at Rs 55/-. Subsequently he sells in the market at 58/-. His net gain is 1/- (gain 3/- but loss is 2/-)

Short call option involves selling an option when an investor has to purchase a given underlying asset at a predetermined price. A short call strategy leads to limited profit if shares are traded below the strike price and attracts substantial risk if it is sold at a value exceeding its strike price.
Short call strategy is suitable to use when an underlying asset is anticipated to experience a moderate fall. This strategy will help in generating upfront credit that may be effective in offsetting the margin.
Put Option

A put option provides you with the right to sell a security at a set price until a particular date. It gives you the option of turning down the security. A contract governs the right to sell a security. Stocks are commonly used as securities, but commodities futures and currencies can also be used.

If the price of the underlying stock or investment falls, a put option becomes more valuable. A put option, on the other hand, loses value as the price of the underlying stock rises. As a result, they are frequently utilized for hedging or to speculate on price activity in the negative.

Put options are frequently employed in a risk management strategy that is known as the protective put - which is a type of investment insurance or hedge that ensures that losses in the underlying asset do not exceed a predetermined amount. 
The investor uses this method to hedge downside risk in a stock held in the portfolio by purchasing a put option. The investor will sell the stock at the put's strike price if and when the option is executed. A short position in the stock is made if the investor does not own the underlying stock and exercises a put option.

Example : Assume that the stock of ABC Company is currently trading at ₹50. Put contracts with a strike price of ₹50 are being sold at ₹3 and have an expiry period of six months. In total, one put costs ₹300 (since one put represents 100 shares of ABC Company).
Assume that XYZ buys one put option at ₹300 for 100 shares of the company, with the expectation that the ABC’s stock price will decline. The stock price is expected to fall to ₹40 by the time the (put) option expires.
If the price does drop to ₹40, John can exercise his put option to sell the stock at ₹50 and earn (100 shares @ ₹10 ) ₹1,000. His net profit is ₹700 (₹1000 – ₹300 option price]. However, if the stock price remains above the strike price, the (put) option will expire worthless. John’s loss from the investment will be capped at the price paid for the put.









Difference between  Futures and Options
	Particulars
	Futures
	Options

	Meaning
	Futures contracts are contracts to trade an underlying asset at a predetermined price at a future date.
The buyer and seller are both bound to complete the transaction on that date. Futures are standardized contracts that can be bought and sold on an exchange by investors.
	Options contracts are standardized contracts that allow investors to trade an underlying asset at a predetermined price before a specific date (the expiry date for the options).
Call and put options are the two types of options available. The buyer of a call option has the right (but not the responsibility) to purchase the underlying asset at a predetermined price before the expiration date, whereas the buyer of a put option has the right to sell the security.

	Risk
	They are subject to higher risks.
	They are subject to limited risk.

	Profit or Loss
	It could reap unlimited profit and loss.
	It could again bring you unlimited profit and loss, although it reduces the chances of incurring a potential loss.

	Obligation
	The buyer is obliged to buy the asset on the certain stated future date.
	In this, the buyer will have no obligation to buy or execute the contract.

	Contract Execution
	A futures contract is executed on the date agreed upon.
On this certain date, the buyer buys the underlying asset.
	Options contracts can be executed by the buyer anytime before the expiry date.
Hence, an individual is open to buying the asset whenever the conditions seem correct.

	Advance Payment
	In a futures contract, there is no upfront cost when entering.
Although, the buyer is supposed to pay the agreed price for the asset ultimately.
	The buyer in an options contract is supposed to pay a premium. The premium payment allows the options buyer the chance to not purchase the asset on a future date if it tends to become unattractive.
Note that if the options contract holder opts not to buy the asset, the premium paid is the amount he is supposed to lose.





Trading of Options

Options trading is a form of investment that involves the buying and selling of financial contracts called options. Options give the holder the right, but not the obligation, to buy or sell an underlying asset at a predetermined price within a specific timeframe.

Call options give the holder the right to buy the underlying asset, while put options give the holder the right to sell the underlying asset. Traders can profit from options trading by speculating on the direction of the underlying asset's price movement or by using options as a risk management tool to hedge their existing positions.

The right to buy a security is known as ‘Call’, while the right to sell is called ‘Put’.

Advantages of option trading
1. Leverage: One of the main advantages of trading options is leverage. Trades in options only require a premium payment, not the entire transaction value. As a result, traders can take on high-value positions with a low capital requirement.
2. Cost Effectiveness: Options allow traders to use less capital and earn a profit. There is a much higher return on investment than in other investment avenues. Due to the modest premium amount, options have a high-cost efficiency.
3. Risk Involved: The risk associated with options is relatively lower than that of futures or cash markets. Options carry a risk of loss equal to the premium paid. However, writing or selling options may carry more risk than purchasing an underlying asset.
4. Options Strategies: Options trading also offers the possibility of profiting in both rising and falling markets. There may be times when you are unsure about the direction in which the price will move, but you expect a significant shift in price. It is common for quarterly results, budgets, and changes in top management to cause uncertainty. By combining options, a trader can create a strategy that generates gains regardless of the direction of the underlying asset's price.
5. Flexible Tool: Options offer more investment options and are flexible tools. Aside from the price movement, investors can also gain from time and volatility movements.
6. Hedging: Using options reduces the risk associated with current holdings and acts as a hedging tool. Traders can virtually eliminate any risk associated with trade by combining options.

Option trading strategies include long call options, short call options, long put options, short put options, long straddle options, and short straddle options.

Valuation of option contracts

· An option’s value includes its exercise value and its time value. The exercise value is the option’s value if it were immediately exercisable, whereas the time value captures the possibility that the passage of time and the variability of the underlying price will increase the profitability of exercise at maturity.
· Option moneyness expresses the relationship between the underlying price and the exercise price. A put–call option is “at the money” when the underlying price equals the exercise price. An option is more likely to be exercised if it is “in the money”—with an underlying price above (for a call) or below (for a put) the exercise price—and is less likely to be exercised if it is “out of the money.” 
· The underlying price, the exercise price, the time to maturity, the risk-free rate, the volatility of the underlying price, and any income or cost associated with owning the underlying asset are key factors in determining the value of an option. 
· Changes in the volatility of the underlying price and the time to expiration usually will have the same directional effect on put and call option values. Changes to the exercise price, the risk-free rate, and any income or cost associated with owning the underlying asset have the opposite effect on call options versus put options.

The value of any given option is composed of two components:
· Intrinsic value
· Extrinsic value
Option Price= Intrinsic Value + Extrinsic Value
Intrinsic Value
The intrinsic value of an option is the amount that the market price is higher than the strike price for a call and lower than the strike for a put. In other words, the intrinsic value is the amount of money that the option would be worth if it expired today. For the option to have intrinsic value, the option must be in-the-money.
In-the-money and out-of-the-money are often falsely used by beginning traders. Many traders refer to a profitable option trade as being in-the-money. However, this is not the case. An option can be in-the-money and not profitable. Likewise it can be out-of-the-money and be a profitable trade.
Call options are described in the following way:
· In-the-money – The futures price is above the strike price.
· At-the-money – The futures price is at the strike price.
· Out-of-the-money – The futures price is below the strike price
[image: ]
The intrinsic value of a call option
Put options are described in the following way:
· In-the-money – The futures price is below the strike price.
· At-the-money – The futures price equals the strike price.
· Out-of-the-money – The futures price is above the strike price.
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The intrinsic value of a put option
As shown below, the intrinsic value increases tick for tick as the market moves beyond the strike price of the option. For example, if you own a Dabur stock call option of a strike price of Rs.370. With the market at 380 the option has an intrinsic value of Rs.10; if the market price moves to Rs.390 the option has an intrinsic value of Rs.20 and so on. It is important to realize that before expiration the option value will never be equal to the intrinsic value because it will also have extrinsic, or time, value.
ExtrinsicValue
Extrinsic value is based on a combination of the strike price, time, volatility, and demand. Extrinsic value is like the “icing on the cake.” Due to the nature of its components, it is impossible to estimate extrinsic value. Beginning traders often ask questions such as, “If I buy a call and the market goes up x number of points, what will it be worth?” Unfortunately, the answer depends on factors that can’t necessarily be measured quantitatively.

Factors affecting option premium

1. Underlying Asset Price
The underlying asset’s price is one of the most critical factors that affect options premium. An option holder has the right, but not the responsibility, to purchase or sell the underlying asset at a given price within a particular time. If the underlying asset’s price rises, the option holder may be able to sell the option at a higher price, raising the options premium. If the underlying asset’s price falls, the option holder may not sell the option for as much, decreasing the options premium.

2. Strike Price
The strike price of an option is another factor that might affect its premium. If the option is exercised, the strike price is the price at which the underlying asset can be bought or sold. In general, options with strike prices closer to the underlying asset’s current market price will have larger premiums than options with strike prices further away from the current market price.
Consider a call option on a stock with a current market value of 50. A call option with a strike price of ₹45 may have a smaller premium than one with a strike price of ₹55 because the latter is closer to the current market price and may be more likely to be exercised.

3. Time to Expiration
Another major factor that might affect options premium is the time to expiration. Options have a finite lifespan, and the option’s value might alter dramatically as the expiration date approaches. The longer the period to expiry, the larger the options premium because the option holder has more opportunity to benefit from the option.
The option’s time value may drop as the expiration date approaches because there is less time for the option to move in the desired direction. As the expiration date approaches, the options premium may fall.

4. Implied Volatility
Another major issue influencing options premium is implied volatility. The options market generates implied volatility, which measures the expected volatility of the underlying asset over the option’s duration. Options premium on assets with higher implied volatility will often be higher than those with lower indicated volatility.
Higher implied volatility suggests a greater possibility of the underlying asset changing dramatically in price. However, this might result in larger gains for the option holder. Decreased implied volatility suggests a decreased possibility of major price changes, which can lead to lower premiums.

5. Interest Rates
It can also affect options premium, especially for options with a longer period to expiry. Options premiums on assets with higher interest rates are usually greater than premiums with lower interest rates.
Rising interest rates can raise the cost of carrying the underlying asset, affecting the option’s value. For example, if an investor plans to keep a call option on a stock for six months, they must consider the cost of borrowing money to buy the underlying stock during that period. If interest rates are high, borrowing costs will rise, boosting the options premium

Payoff charts for options

The payoff is the profit an option can earn under different price conditions, with the strike price as the reference point.
A payoff diagram is a graphical representation of an option’s potential profits and losses at expiration.
Payoff diagrams help investors understand the risk/reward potential of different option strategies.
Payoff diagrams are a simple tool for visualizing data, making data comparison easier.
Using a payoff diagram, an investor can understand the probability of profit or loss when buying or selling options.
Using a payoff diagram, an investor can understand the probability of profit or loss when buying or selling options. 

The payoff is the profit an option can earn under different price conditions. The price at which an option is bought – the strike price – is the reference point for evaluating the payoffs of the options. 

The Payoff for Call Options

Once a call option is bought, the breakeven is reached when the underlying asset’s worth is the same as the sum of the premium paid plus the stock’s purchase price. When there is an increase above this point, a profit is earned. Thus, the payoff when there is an increase in the value of the option is unlimited. On the other hand, when the option’s price falls, since an option does not carry an obligation, the investor can choose not to exercise it. The losses, in this case, will be limited to the price paid to buy the option. On the other hand, If an option is sold, profits happen when prices fall, stay right where they were at the time of entering the contract or rise but less than the premium received.
At expiration, a call option’s value is zero if the investor is unable to derive any economic benefit out of it. This happens when the stock’s final price is less than the exercise price. 

The Payoff for Put Options

For a put option, if the underlying price decreases, then the total profit increases. When the underlying’s price becomes equal/more than the strike price, the put option doesn’t have any value. This is because, at this point, there is no point in selling it at the strike price when the asset can be sold at a higher price without the option. The third situation is when the underlying price is above the strike price. In this case, losses would accrue. In such a case, one can choose not to exercise the option (as it is only an obligation). In this case, hence, the cash flow at expiration is zero.










Understanding a Payoff Diagram

[image: Understanding a Payoff Diagram]
 
In the above graph, the y-axis shows the profits or losses that can be earned by an option on expiration day due to a particular strategy. The x-axis shows the price of the underlying asset on the option’s expiration day. By convention, the effect of commissions is not considered in the diagrams.

Benefits of a Payoff Diagrams
· Payoff diagrams are a way to understand profits and losses associated with the buying and selling of options better. Since visual representations help, it can be said that a payoff diagram is a convenient way to envision what happens with call/put option strategies when the underlying asset’s value changes. 
· These diagrams are simple tools that help an investor to analyse the option strategies before actually investing. Once the diagram has been completed it is easy to understand the profit/risk potential and the breakeven point of an option.
· With the help of a payoff diagram, the data can be summarised in a more crisp fashion, thus making data comparison easier for an investor – especially if he is just starting off. 
· Understanding the probability of a profit/loss when it comes to buying/selling options can be complex. Graphs help to get an instant view of the profit/loss. This graphical representation can be depicted for any point in time, although usually it is for the results at expiration.


OPTION STRATEGIES

1. Long Call Strategy
In this option trading strategy, the trader buys a call — referred to as “going long” a call — and expects the stock price to exceed the strike price by expiration. The upside on this trade is uncapped and traders can earn many times their initial investment if the stock soars.

The upside on a long call is theoretically unlimited. If the stock continues to rise before expiration, the call can keep climbing higher, too. For this reason, long calls are one of the most popular ways to wager on a rising stock price.
The downside on a long call is a total loss of your investment,(the option premium paid). If the stock finishes below the strike price, the call will expire worthless, and you’ll be left with nothing.
When to use it: A long call is a good choice when you expect the stock to rise significantly before the option’s expiration. If the stock rises only a little above the strike price, the option may still be in the money, but may not even return the premium paid, leaving you with a net loss.

2. Covered Call
A covered call involves selling a call option (“going short”) but with a twist. Here the trader sells a call but also buys the stock underlying the option, say 100 shares for each call sold. Owning the stock turns a potentially risky trade — the short call — into a relatively safe trade that can generate income. Traders expect the stock price to be below the strike price at expiration. If the stock finishes above the strike price, the owner must sell the stock to the call buyer at the strike price.

The upside on the covered call is limited to the premium received, regardless of how high the stock price rises. You can’t make any more than that, but you can lose a lot more. Any gain that you otherwise would have made with the stock’s rise is completely offset by the short call.
The downside is a complete loss of the stock investment, assuming the stock goes to zero, offset by the premium received. The covered call leaves you open to a significant loss if the stock falls. 
When to use it: A covered call can be a good options trading strategy to generate income if you already own the stock and don’t expect the stock to rise significantly in the near future. So the strategy can transform your already-existing holdings into a source of cash. The covered call is popular with older investors who need the income, and it can be useful in tax-advantaged accounts where you might otherwise pay taxes on the premium and capital gains if the stock is called.

3. Long Put
In this beginning option trading strategy, the trader buys a put — referred to as “going long” a put — and expects the stock price to be below the strike price by expiration. The upside on this trade can be many multiples of the initial investment if the stock falls significantly.
The upside on a long put is almost as good as on a long call, because the gain can be multiples of the option premium paid. However, a stock can never go below zero, capping the upside, whereas the long call has theoretically unlimited upside. Long puts are another simple and popular way to wager on the decline of a stock, and they can be safer than shorting a stock.
The downside on a long put is capped at the premium paid. If the stock closes above the strike price at expiration of the option, the put expires worthless and you’ll lose your investment.
When to use it: A long put is a good choice when you expect the stock to fall significantly before the option expires. If the stock falls only slightly below the strike price, the option will be in the money, but may not return the premium paid, handing you a net loss.

4. Short Put
This options trading strategy is the flip side of the long put, but here the trader sells a put — referred to as “going short” a put — and expects the stock price to be above the strike price by expiration. In exchange for selling a put, the trader receives a cash premium, which is the most a short put can earn. If the stock closes below the strike price at option expiration, the trader must buy it at the strike price.
The upside on the short put is never more than the premium received, Like the short call or covered call, the maximum return on a short put is what the seller receives upfront.
The downside of a short put is the total value of the underlying stock minus the premium received, and that would happen if the stock went to zero. 
When to use it: A short put is an appropriate strategy when you expect the stock to close at the strike price or above at expiration of the option. The stock needs to be only at or above the strike price for the option to expire worthless, letting you keep the whole premium received.

5. Married Put
This strategy is like the long put with a twist. The trader owns the underlying stock and also buys a put. This is a hedged trade, in which the trader expects the stock to rise but wants “insurance” in the event that the stock falls. If the stock does fall, the long put offsets the decline.
The maximum upside of the married put is theoretically uncapped, as long as the stock continues rising, minus the cost of the put. The married put is a hedged position, and so the premium is the cost of insuring the stock and giving it the opportunity to rise with limited downside.
The downside of the married put is the cost of the premium paid. As the value of the stock position falls, the put increases in value, covering the decline dollar for dollar. Because of this hedge, the trader only loses the cost of the option rather than the bigger stock loss.
When to use it: A married put can be a good choice when you expect a stock’s price to increase significantly before the option’s expiration, but you think it may have a chance to fall significantly, too. The married put allows you to hold the stock and enjoy the potential upside if it rises, but still be covered from substantial loss if the stock falls. For example, a trader might be awaiting news, such as earnings, that may drive the stock up or down, and wants to be covered.


Binomial Option Price Model

The Binomial Option Pricing Model, often referred to as the BOPM, is a sophisticated tool used by financial analysts to calculate the fair price of options. This model is based on a simple concept: it divides the time to expiration of an option into a series of intervals or steps. At each step, it is assumed that the underlying asset’s price will increase or decrease by a specific amount. This creates a binomial tree of possible asset prices at expiration, hence the name “binomial” option pricing model.

The BOPM is a flexible model that can be adjusted to incorporate various factors such as dividends and interest rates. It is also capable of handling American options, which can be exercised at any time before expiration, unlike European options, which can only be exercised at expiration.

One of its main advantages is its flexibility. The model can be adjusted to account for different factors, making it applicable to a wide range of options.

Disadvantages : The more intervals, the more accurate the model, but this also increases the complexity and computational requirements.

Method :

This involves two steps: constructing a binomial price tree and then calculating the option price.
The binomial tree option pricing is built by starting with the current price of the underlying asset and then creating two branches at each time step, representing an upward and downward movement in price. 
The size of these movements is determined by an up-factor and a down-factor, which are calculated based on the volatility of the asset and the length of the time step.
Once the price tree is constructed, the option price is calculated by working backwards from the final nodes to the present. At each node, the option price is determined by discounting the expected future value of the option, taking into account the risk-free interest rate and the probabilities of the upward and downward price movements.

Example :

Let’s consider a simple example. Suppose we have a call option on a stock currently priced at ₹100, with a strike price of ₹105 and an expiration of 1 year. The risk-free rate is 5%, and the stock’s volatility is 20%.

Step 1: constructing binomial tree
Lets take up factor (u) = 1.2214 and down factor (d) = 0.8187. This gives us two possible prices at the end of the year: ₹122.14 (100*1.2214) if the price goes up and ₹81.87 (100*0.8187) if it goes down.

Step 2
we calculate the option prices at the final nodes. The call option is worth ₹17.14 if the price goes up (since ₹122.14 – ₹105 = ₹17.14) and ₹0 if the price goes down (since the option is not exercised).

Step 3
Finally, we calculate today’s option price by discounting the expected future value. The risk-neutral probability is p = 0.6523. So the expected future value is (₹17.14*0.6523) + ₹00.3477 = ₹11.18. Discounting this at the risk-free rate (5%) gives us an option price today of ₹10.64

Black - Scholes Option Pricing Model

· Riskless rate: This is nothing but the risk-free interest rate. The amount of returns on an asset is considered to be constant, hence risk-free.
· Constant Volatility: The volatility is the measure of the variance of a stock over time. It is assumed for the price model, the variation for the price of the option is constant for the time period. However, in a real-world scenario, this never happens.
· No dividends: The underlying stock has no dividends over the life span of the option which is again not possible in the actual case, companies do have to pay dividends to their shareholders. This anomaly can be adjusted by subtracting the discounted value of a future dividend from the current stock price.
· Frictionless market: Black and Scholes considered the market to be ideal and almost efficient in the following ways:
. Transactions happen without any processing charges.
. All parties have equal opportunities and access to information at the same time.
. Liquid market
. Random walk: The instantaneous logarithmic interest on stock price is a very minute random walk with drift, in other words, at any instant the price of the underlying stock option can deviate in a proportionate manner and with the same probability. Again market does not happen to be this much efficient for a very long time span.
. The interest rates in the market are constant and known.
· Log-normal distribution of returns: Interest returns are normally distributed which is quite relative to the actual scenario.
· European-style option: They considered the European-style option call which works only at the time of expiration whereas in the American style it can be exercised anytime bere the expiration date.


Formula
It is a partial differential equation that depicts the pricing of an option for a given time period. The equation is given below-

	∂V∂t+1/2σ2S2(∂2V/∂S2)+rS∂V/∂S−rV=0



Where t is time in years (if t = 0, then it represents the present year)
r is the annual risk-free interest rate.
S is the function of time t represents the price of the underlying asset at t (sometimes also denoted as St).
σ is the standard deviation of the returns on the stock.
V is the function of S and t represents the price of the option.
The equation suggests the hedging of the option either by buying or selling the underlying asset in a way which eliminates the risk factor.
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