Module 2
Futures and Hedging
            Futures
Specifications of future contract:
Futures are derivatives. They are 
1. Traded in the exchanges, eg NSE, MCX
2. Based on an underlying eg commodities, equity shares, currencies, etc
3. Standardised in form 
4. Have an expiry date which is a future date.
5. Prices depend upon the prices of the underlying. So varuiations in the future market reflect the variation in the spot market
6. Trading of the futures are done for speculation and hedging.
Hence the contract specifications of the exchange along with an example of MCX iCOMDEX Bullion Index Futures is given below
Contract Specifications of MCX iCOMDEX Bullion Index Futures

	Parameter
	Particulars

	Symbol
	MCXBULLDEX

	Description
	MCXBULLDEXMMMYY

	Underlying Index
	MCX iCOMDEX BULLION

	Contract Listing
	Contracts are available as per the Contract Launch Calendar.

	Contract Start Day
	20th day of contract launch month. If 20th day is a holiday then the
following working day.

	Last Trading Day
	One business day prior to the start of rollover period in the underlying constituent/(s) index. In case, if there are no rollover during any calendar month, the contract will expire on 25th day of
the month. If 25th day is a holiday, then preceding working day.

	Trading

	Trading Period
	Mondays through Fridays

	Trading Session
	Monday to Friday: 9:00 a.m. to 11:30 / 11:55 p.m.*
* based on US daylight saving time period.

	Trading Unit (1 Lot)
	Rs. 50 * MCX iCOMDEX Bullion Index

	Quotation / Base Value
	Index Points

	Maximum Order Size
	80 Lots

	Tick Size (Minimum Price Movement)
	1

	Daily Price Limits
	The base price limit will be 3%. Whenever the base daily price limit is breached, the relaxation will be allowed upto 6% without any cooling off period in the trade.
In case the daily price limit of 6% is also breached, then after a cooling off period of 15 minutes, the daily price limit will be relaxed upto 9%.
In case price movement in underlying Commodity Index is more than the maximum daily price limit of index futures (currently 9%),
the price limit of the index futures may be further relaxed in steps of 3% and informed to the Regulator immediately

	Initial Margin*
	Minimum 5% or based on SPAN whichever is higher

	Extreme Loss Margin
	Minimum 1%

	Additional and / or Special Margin
	In case of additional volatility, an additional margin (on both buy & sell side) and / or special margin (on either buy or sell side) at such
percentage, as deemed fit, will be imposed in respect of all outstanding positions.

	Maximum Allowable Open Position
	For individual clients: 1,000 lots	or 5% of market wide open
position, whichever is higher for all MCX iCOMDEX Bullion index



	
	futures contracts combined together.
For a member collectively for all clients: 10,000 lots or 15% of market wide open position, whichever is higher for all MCX iCOMDEX Bullion index futures contracts combined together.

	Due Date Rate
	The Final Settlement Price will be the underlying Index price arrived at based on Volume Weightage Average Price of the constituents of the underlying Index between 4:00 p.m. and 5:00
p.m. on the expiry day of the Index futures contract.
In absence of trading in any of the constituent of the underlying Index between 4:00 p.m. and 5:00 p.m. on the expiry day of the Index futures contract, the below methodology will be followed to obtain the appropriate price of only such constituent to arrive at the underlying Index price:
i. If there are no trades in the constituent during 4:00 p.m. and 5:00 p.m. on the expiry day of the Index futures contract, then it will be based on the weighted average price of the last 10 trades executed during the day.
ii. If the number of trades done during the day are less than 10, then it is taken as the weighted average of all the trades executed during the day.
iii. If no trades have been executed in a contract on a day, then the official Closing Price of the previous day will be considered.
On the day of expiry, the trading in expiring contract shall be allowed up to 5:00 p.m.
The index value so arrived will be rounded off to the nearest tick. For example, on the day of expiry, if index value arrived based on VWAP of the constituents of the underlying Index during the above said period is 11,800.15, then DDR for the contract would be 11,800 (rounded off to the nearest tick) and if index value is 11,800.50, then DDR for the contract would be considered as 11,801 for settlement purpose.

	Settlement Mechanism
	The contract would be settled in cash


* The Margin Period of Risk (MPOR) shall be 3 days and the computation of Initial Margin shall be based on VaR over three-day horizon (i.e. MPOR = 3 days).

Contract Launch Calendar for MCX iCOMDEX Bullion Index Futures

	Contract Month
	Contract Launch Month
	Contract Expiry Month

	August 2021
	May 2021
	August 2021

	September 2021
	June 2021
	September 2021

	October 2021
	July 2021
	October 2021

	November 2021
	August 2021
	November 2021

	December 2021
	September 2021
	December 2021

	January 2022
	October 2021
	January 2022

	February 2022
	November 2021
	February 2022

	March 2022
	December 2021
	March 2022

	April 2022
	January 2022
	April 2022

	May 2022
	February 2022
	May 2022

	June 2022
	March 2022
	June 2022

	July 2022
	April 2022
	July 2022



Terminologies 
1.Lot size
A Futures contract is a standardized contract with certain specifications. One such specification is the lot size, market lot or contract size. A lot size is the minimum number or quantity of units that have to be bought or sold under a contract. Lot size will differ from one derivative contract to another.
For example, an equity derivative on stock A might have a lot size of 300 shares whereas lot size on equity derivatives on stock B might be 100 shares. You can trade in derivatives in multiples of lot sizes only. To calculate the value of a derivate contract, you must multiply the lot size you wish to enter into with the current market price per unit. For instance, if the current market price of a stock is Rs. 100, and the lot size is 6,000 shares, then the value of one lot becomes Rs. 100*6000 = Rs. 600,000.
2.Expiry date 
The expiry date is the date on which the buyer and seller of a Futures contract have to honor their obligations as per the contract specifications.
· This clearly implies that every Futures or derivative contract has a finite life.
· To avoid confusion, it has been pre-decided that every derivative contract will expire on the last Thursday of the month. In case that is a trading holiday, the previous trading day shall be considered the expiry date.
· For instance, at the end of June 2024, a one-month Futures contract on Nifty will expire on the last Thursday of July 2024. This Futures contract will cease to exist after July 31, 2024.
3.Trading cycle 
A trading or contract cycle is the time duration for which a Futures contract trades on an exchange. In India, there are three Futures contracts available at a given time based on their expiry date. These are:
· Near-month (one-month expiry) contracts
· Next month (two-month expiry)
· Far month (3-month expiry)
For example, on June 21, 2025, the near-month, next month, and far month contracts are available for Jun 2025, July 2025, and August 2025 respectively, where each contract will have expiry of the last Thursday of the respective month. A new monthly contract will be introduced after the expiry of a near-month contract. As per the above example, after the expiry of the June 2025 contract on July 31, a new contract of September 2025 will be introduced in the market on June25, 2025.
4.Margin concept in Futures contract
Futures contracts work on leverage or the idea of borrowing. Whenever you want to take a position, you don’t have to pay the full lot value. You only need to pay a certain percentage of the lot value to take a position in Futures contracts. Here’s what you need to know about margins:
Initial margin
The initial margin is the minimum amount of money that both buyers and sellers need at the time of getting into any Futures contract. Let us assume that on June 14, 2021, an individual buys a one-month Futures contract on Stock A, with a market price of Rs. 2,500 and contract size of 200 shares. The total value of the contract would be Rs. 5 lakhs (Rs. 2,500*200). If the initial margin is 15% of the contract value, then both parties have to deposit at least Rs. 75,000 with their respective brokers.
· The initial margin is based upon the volatility in the price of the stock – higher volatility would lead to a higher initial margin on a Futures contract.
· The exchange can increase or reduce the margin depending on volatility.
· It may also change the margin in a contract between the contract period and the investor will need to comply with the new margin requirement.
Maintenance margin
Maintenance margin is the sum of money that has to be maintained by both buyer and seller in their margin accounts once trading has started. This amount or percentage is lesser than the initial margin.
From the previous example, the initial margin was 15% of the contract value. So, the maintenance margin could perhaps be 12%. This means that the buyer and seller have to have at least Rs. 60,000 (12% * 500,000) in their account at any point.
As the contract begins, this margin amount may increase or decrease depending upon the value of the stock, but the balance cannot not fall below the maintenance margin level. If it does, then the buyer or the seller have to deposit the differential amount.
As you can see in the image below, the initial margin on the Nifty June Futures contract, at the price of Rs. 15,750 is Rs. 162,731.
[image: ]
5.Mark-to-market (MTM) profit/loss
Mark-to-market (MTM) is valuing assets according to their most recent market price. An important feature of Futures contracts is that gains and losses are settled on each trading day. This means that the value of the contract is marked to its current market value. The exchange, with the help of brokers and clearing houses, collects this MTM margin from the party making a loss and pays the same to other party making a gain.
For example, if an investor buys one lot of ‘Stock A’ Futures of 200 shares on July 6, 2020 at a price of Rs. 2,500, he is required to deposit a margin of 15% of the lot value i.e. 15%*200*2500 = Rs. 75,000. On July 7, the next trading day, if the price of Futures closes at Rs. 2,530, then the investor has made a gain of Rs. 6,000 (Rs. 30*200). This gain will be credited to his account and debited from the account of the seller on account of MTM settlement. The position will start from Rs. 2,530 on the next day.
Concept of Convergence
The movement of the price of a futures contract toward the price of the underlying cash commodity. At the start, the contract price is usually higher because of time value. But as the contract nears expiration, and time value decreases, the futures price and the cash price converge. More generally, convergence trading involves taking two related assets that have different prices with the expectation that prices will converge (the cheaper asset is purchased and the more expensive is sold short).

Convergence simply means that, on the last day that a futures contract can be delivered to fulfill the terms of the contract, the price of the futures and the price of the underlying commodity will be equal. The two prices must converge. If not, there is an opportunity for arbitrage and risk-free profit. Convergence happens because the market will not allow the same commodity to trade at two different prices at the same place at the same time.
If a futures contract's delivery date is several months or years in the future, the contract will often trade at a premium to the expected spot price of the underlying commodity on the delivery date. This situation is known as contango or forwardation​. Contango is quite common for non-perishable goods with significant storage costs.
As the delivery date approaches, the futures contract will depreciate in price (or the underlying commodity must increase in price), and in theory, the two prices will be equal on the delivery date. If not, then traders could make a risk-free profit by exploiting the difference in prices.
The principle of convergence also applies when a commodity futures market is in backwardation, which happens when futures contracts are trading at a discount to the expected spot price. In this case, futures prices will appreciate (or the price of the commodity falls) as expiration approaches, until the prices are nearly equal on the delivery date. If not, traders could make a risk-free profit by exploiting any price difference via arbitrage transactions.
The main reason of convergence is to remove arbitration opportunities. 
Relationship between futures price and expected spot prices
The spot price is the current market price of a security, currency, or commodity available to be bought/sold for immediate settlement. In other words, it is the price at which the sellers and buyers value an asset right now.
Although spot prices can vary by time and geographic regions, the prices are fairly homogenous in financial markets. The uniformity of prices across different financial markets does not allow market participants to exploit arbitrage opportunities from significant price disparities for the same asset in different markets.
Most frequently, spot prices are considered in the context of forwards and futures contracts. One of the reasons for the creation of such financial contracts is to “lock in” the desired spot price of a commodity at some future date because prices constantly change due to fluctuations in supply and demand.
The spot price is a key variable in determining the price of a futures contract. It can indicate expectations about fluctuations in future commodity prices.
The main difference between spot prices and futures prices is that spot prices are for immediate buying and selling, while futures contracts delay payment and delivery to predetermined future dates.
The spot price is usually below the futures price. The situation is known as contango. Contango is quite common for non-perishable goods with significant storage costs.
On the other hand, there is backwardation, which is a situation when the spot price exceeds the futures price.
In either situation, the futures price is expected to eventually converge with the current market price.
The spot price is more or less related to the current market scenario which includes the demand and supply and other factors However the future markets are more speculative in nature, more in anticipation of the price movements. The main aim of the future traders is to earn profit from price differentials. Hence a speculative angle becomes more important than the delivery angle. 
The future prices are also calculated on the basis of macroeconomic factors like the risk free returns,etc. However, in the market traders take different views, so depending upon the expected demand and supply or macroeconomic changes or the changes in the monetary policy the future markets take an outlook The spot mark is on the other hand trail the future markets Anticipated demand and supply verses the current demand supply is guides the difference of the expected spot prices and the future prices.
 The future prices are more calculative in nature but anticipated spot prices are more speculative. The anticipated spot prices depends upon the ground realities and market sentiment. The future prices are more dependent upon the related market factors. Overall anticipated  spot  markets in absence of guidance, follow the future market price trends, taking a cue from investor sentiment.
			Basis & Basis Risk
Basis is the difference between the futures and spot prices and, for the purposes of recommending a hedging strategy, it is often assumed to diminish at a constant rate. Basis risk arises when the price of a futures contract does not have a predictable relationship with the spot price of the instrument being hedged. When basis risk is introduced to a scenario, it may mean an alternative hedging method would provide a better result.
Basis risk is defined as the inherent risk a trader takes when hedging a position by taking a contrary position in a derivative of the asset, such as a futures contract. Basis risk is accepted in an attempt to hedge away price risk.
As an example, if the current spot price of gold is ₹75000 and the price of gold in the June gold futures contract is ₹76000, then the basis, the differential, is ₹1000.
Basis risk is the risk that the futures price might not move in normal, steady correlation with the price of the underlying asset, and that this fluctuation in the basis may negate the effectiveness of a hedging strategy employed to minimize a trader’s exposure to potential loss. The price spread (difference) between the cash price and the futures price may either widen or narrow.
A hedging strategy is one where a trader adopts a second market position for the purpose of minimizing the risk exposure in the initial market position. The strategy may involve taking a futures position contrary to one’s market position in the underlying asset.
Example of Basis Risk 
Suppose a rice farmer in USA wants to hedge against possible price fluctuations in the market. For example, in December, he decides to enter into a short-sell position in a futures contract in order to limit his exposure to a possible decline in the cash price prior to the time when he will sell his crop in the cash market.
Assume that the spot price of rice is ₹50 and the futures price for a March futures contract is ₹55. The basis, then, is ₹5.00 (the futures price minus the spot price). In this situation the market is in contango, i.e., the spot price is less than the futures price.
Suppose the farmer decides to lift the hedge in February, due to falling prices. At the time he decides to close out his market positions, the spot price is ₹47 and the March futures price is ₹49. He sells his rice crop at ₹47 per unit and lifts his hedge by buying futures to close out his short sell position at ₹49.   
In this case, his ₹3 per unit loss in the cash market is more than offset by his ₹6 gain from short selling futures (₹55 – ₹49). Therefore, his net sales revenue becomes ₹53 (₹47 cash price + ₹6 futures profit). The farmer has enjoyed extra profits as a result of the basis narrowing from ₹5 to ₹2.
If the basis remained constant, then the farmer would not gain any extra profit, nor incur any additional loss. His ₹3.00 profit in futures would have exactly offset the ₹3.00 loss in the cash market.

Pricing of future contracts
The futures instrument derives its value from its respective underlying. The futures instrument moves in sync with its underlying. If the underlying price falls, so would the futures price and vice versa. However, the underlying price and the futures price differs and they are not really the same. This difference in price between the futures price and the spot price is called the “basis or spread”. The difference in price is attributable to the ‘Spot – Future Parity’. The spot future parity the difference between the spot and futures price that arises due to variables such as interest rates, dividends, time to expiry etc. In a very loose sense it is simply is a mathematical expression to equate the underlying price and its corresponding futures price. This is also known as the futures pricing formula. Calculation of futures price is based on a simple mathematical formula that equates underlying asset price and futures price. 
The formula for futures pricing is given below: 
Futures price = Spot price*(1+rf) – d
Where rf is the risk-free rate and d is the dividend
Here rf is the interest rate that one can earn throughout the year in normal circumstances. However, traders can adjust it proportionately for one, two or three months depending on the expiry of the contract. The adjusted formula looks like this: 
Future price = Spot price*[1+rf(X/365)-d]
Here X denotes the number of days to expiry.

One can take the RBI’s 91 day Treasury bill as a proxy for the short term risk-free rate. As we can see from the image above, the current rate is 6.7810%. Keeping this in perspective let us work on a pricing example. Assume Infosys spot is trading at 1657.57. The August futures of Infosys shares have the expiry date on 29th Aug 2024 implying  there are 52 more days to expiry (as on 9th July). Assuming there is no expectation of dividend before August, Infosys’s Aug month futures contract be priced at : 
Futures Price (Aug) = 1657.57 * [1+6.7810 %( 52/365) – 0] = 1673.58
This is called the ‘Fair value’ of futures. However the actual Aug  futures price is 1669.16, moving in the range from 1663 to 1676. The actual price at which the futures contract trades is called the ‘Market Price’.

Assuming spot prices of an Infosys share at 1657.57 and no dividend expected in the next 3 months, in case of Infosys futures, near month (July), next month (Aug), far month (Sep) prices should be 

Near month ( expiry 24th July) future price = 1657.57 [ 1+ 6.7810%(16/365) -0]
						  =   1662.49 (MP =1659)
Next month (expiry 29th Aug) future price = 1657.57 [ 1 + 6.7810%(52/365)-0]
					            = 1673.58 (MP 1669)
Far month (expiry 26th Sep ) future price = 1657.57 [ 1 +6.7810%(79/365) -0 ]
						= 1681.89 (MP = 1682 )
· Cost-carry Model
It assumes that markets are perfectly efficient. This means no difference between spot and futures prices, and it thereby eliminates any chance of arbitrage. Arbitrage is a process by which traders take advantage of a price difference in two markets.
Under this model, traders are indifferent towards both markets as their earnings are the same from both. Futures price will be equal to spot price plus the net cost of carrying the assets till expiry.
Therefore, Futures pricing = Spot pricing + (Carry cost – Carrying return)
Here carrying costs may include storage costs, interest paid to acquire assets or financing costs. Carrying returns will include any income earned with these assets, like dividends and bonuses. The net of these is the net carrying cost.  

				Hedging

	         Speculation & Arbitrage using Futures
The goal of arbitrage trading is to profit from price differences without taking any risks. The strategy entails purchasing and selling assets simultaneously in other marketplaces. It is a low-risk, high-reward strategy. It seeks to take advantage of market inefficiencies by profiting from the price variations of the same or comparable assets in several marketplaces.
Individuals or businesses that participate in this practice are known as arbitrageurs. They frequently employ complex trading algorithms and computer programs to find and swiftly carry out profitable trades. There is a long-term expectation that the price differences between assets will converge. So, the objective of arbitrage is to generate a profit without taking any major risk.
Arbitrage can be applied in various markets, including stocks, bonds, currencies, and commodities. There are several varieties of arbitrage, including statistical arbitrage, geographical arbitrage, and temporal arbitrage. While temporal arbitrage includes purchasing and selling assets at various periods, spatial arbitrage entails buying and selling assets in different places on the planet. Comparatively, statistical arbitrage entails locating and taking advantage of market inefficiencies using quantitative models.
Speculation is a strategy where traders buy and sell assets with the intention of profiting from a successful prediction on price action. Contrary to arbitrage, speculating entails taking on market risk since the asset's future price is unpredictable and subject to a variety of influences. They include the prevailing economic conditions, current political events, and market sentiments.
Those who engage in speculation are known as speculators. They frequently employ fundamental and technical research and find prospective investment opportunities. Using their analysis, they decide when to trade. Speculators aim to make a profit by properly anticipating how an asset's price will change in the future. However, it also carries the risk of losing money if one’s predictions go wrong.
Speculation can be categorized into several types, such as directional speculation, volatility speculation, and event-driven speculation. One can carry out speculation trading in a variety of markets, including stocks, bonds, currencies, and commodities. While volatility speculation hinges on the future volatility of the assets, directional speculation depends on the future price direction of the assets. On the other hand, event-driven speculation involves taking chances on future price action based on certain events. These may include mergers and acquisitions, earnings reports, and regulatory changes.
Difference between speculation and arbitrage
	Parameters

Risk
	Arbitrage

Low-risk
	Speculation

High-risk

	Expertise required
	High
	Low

	Investment required
	High
	Low

	Time required
	High
	Low

	Based on
	Assumptions
	Guesses

	
	
	

	Common Application Participants
	Institutional investors
	Retail investors

	
	
	




Arbitrage in futures
This difference between cash and future price is known as basis. As the expiration date approaches, both the future and spot prices are similar. But the time leading up to the expiration date, ie, during the period of the arbitrage, there is a difference in pricing. When the basis for an asset is negative, it signifies that the asset price is expected to go up in the future. If the basis is positive, it means the spot or cash price is higher than the future price, and indicates a bear run in the future.

Example :
Consider a stock X as of January 1, 2020. Its cash market price is Rs 150 and its May futures is Rs 152. Say the multiplier of the contract is 100 shares. Imagine that there’s a cost of carry, which is an interest of 8 per cent per annum or 0.75 per cent per month. In such a scenario, the fair price is computed by making use of the formula where F = S*exp(rT) where S stands for the spot price, r is the cost of carry in percentage and T is the time left for expiration in years. So in this example, the fair price is equal to 150*exp (0.0075*5/12), which gives us a number of 150.469. So, this means that it is an overvalued futures contract (market price is at Rs 152). So, you go long in the cash market and short in the futures.
If a trader has 100 shares of this stock and the stock price goes up to Rs 155, the profit would be 155-150×100, which is Rs 500. The futures would set you back by 155-152×100, which would result in Rs 300. So, the arbitrage fetches the trader Rs 200. The cost of this arbitrage is Rs 0.469, which for 100 shares would be Rs 46.9. Your overall gain would be Rs 200-Rs 46.9. This would be Rs 153.1.

On the other hand, if you assume that the Rs 150 stock X drops to Rs 148. In such a scenario, the loss on the underlying asset would be Rs 200 (for 100 shares). The futures profit would fetch Rs 400 (152-148) for 100 shares. The arbitrage would bring you Rs 200. If you were to cut out the cost of carry, then you would have to deduct Rs 46.9 from the Rs 200, which would bring you Rs 153.1. This cash futures arbitrage example shows the inherent simplicity of the trading strategy.

Speculation in future markets

A futures contract allows a trader to speculate on a commodity's price. If a trader buys a futures contract and the price rises above the original contract price at expiration, there is a profit. However, the trader could also lose if the commodity's price was lower than the purchase price specified in the futures contract. Before expiration, the futures contract—the long position—can be sold at the current price, closing the long position.
Investors can also take a short speculative position if they predict the price will fall. If the price declines, the trader will take an offsetting position to close the contract. The net difference would be settled at the expiration of the contract. An investor gains if the underlying asset's price is below the contract price and loses if the current price is above the contract price.
Long Hedge vs Short Hedge
Companies use anticipatory hedging strategies to manage their inventory prudently. Entities may also seek to add additional profit through anticipatory hedging. In a short-hedged position, the entity is seeking to sell a commodity in the future at a specified price. The company seeking to buy the commodity takes the opposite position on the contract known as the long-hedged position. Companies use a short hedge in many commodity markets, including copper, silver, gold, oil, natural gas, corn, and wheat.
A producer can use a forward hedge to lock in the current market price of the commodity that they are producing, by selling a forward or futures contract today, in order to negate price fluctuations that may occur between today and when the product is harvested or sold. At the time of sale, the hedger would close out their short position by buying back the forward or futures contract while selling their physical good.
Short hedges are used by many types of producers from oil and minerals companies to agriculture and farming. In fact, more than 47,000 American farms use futures or options contracts to hedge against falling prices, according to the U.S. Department of Agriculture.
A long hedge involves purchasing a futures contract (or other long position) to protect against rising prices It is often used by manufacturers who require certain inputs and do not want to risk prices rising on those commodities.
				Cash and Carry arbitrages
Traders identify and invest in securities that they identify as mispriced in relation to each other. The trader opts to go long in a commodity while, at the same time, taking a short position for the corresponding financial derivative and selling it off.
The commodity purchased is held until the expiration date, i.e., the delivery date of the corresponding contract. The trader then delivers the underlying against the corresponding contract and locks in a riskless profit. The profit earned by the trader is determined by the purchase price of the underlying plus its total carrying cost.
By shorting the corresponding contract, the investor locks in a sale at the price at which the contract is priced. Hence, the investor will already have determined the sale price. If the purchase price of the underlying plus its carrying cost is less than the price at which the contract is sold, the trader makes a riskless profit by exploiting this mismatch of prices.
Example : An underlying asset currently trades at ₹102 in the market, with a total of ₹3 worth of carrying costs associated with it. Additionally, there is a futures contract priced at ₹108. An investor identifies said securities in the market and invests in them, with an aim to arbitrage a profit out of the securities using the cash and carry strategy.
The investor purchases the underlying at ₹102, opting for a long position. He simultaneously also shorts the futures contract at ₹108 and sells it off. By shorting the futures contract, the investor locks in a sale at ₹108. The investor will hold the underlying until the delivery date (i.e., expiration date) of the futures and then delivers it on the date against the futures contract.
Now, the cost of the underlying is ₹105 (the cost it was priced at plus its carrying cost), but the sale locked in by the investor was ₹108 by shorting the futures. The investor hence arbitrages a profit of ₹3 by exploiting the mispricing between the securities to their advantage.
In cash and carry arbitrage, the acquisition cost of the underlying is certain; however, there is no certainty with regards to its carrying costs. In the event that the carrying costs of the underlying increase and rise beyond the locked-in sale price of the corresponding contract, the investor incurs a loss instead of a profit.
Reverse Cash and Carry arbitrage
In the reverse cash and carry arbitrage strategy, the trader takes a short position in the spot price of a commodity and a long position on its future price. It is different from being short in equities. In commodities trading, the trader must consider the storage and carry cost when calculating the value in a commodity’s future price and deciding if the strategy is worthwhile. This is seen in markets having backwardation or where future prices are at discount to the spot prices.
In this strategy the carrying costs of the commodity or the cost for holding the commodity, eg storage costs, etc is very important. 
In a market where the spot market prices are more than the future market prices, the trader shorts at the spot market and longs at the future market. Example, if the spot prices are at 104, future prices at 100, carrying costs are 3, then reverse cash and carry  arbitrage is 104-3 – 100 = 1
Utilizing the above trading style to take advantage of mismatches in the market is not without inherent risks. For example, the carrying costs could fluctuate within the one-year timeframe. As such, traders practicing reverse cash and carry must also be aware of potential fluctuations in the external costs that could impact the profitability of a trade significantly.
Carrying costs influence availability of reverse cash and carry arbitrage. They are storage cost, transportation cost, financing, insurance.
			Payoff charts for future contracts
Future contracts are traded in the exchanges. They are either bought (long) or sold (short) at the current date. The prices at which they are bought or sold are related to a future date which is known as expiry date. Now the actual price on the day of expiry is determined only on the day of settlement. This price is known as the settlement price. The profit / loss calculation is done on the difference between settlement price and the contract price. If the future contract was a long one, profit is made if the settlement price is more than the contract price.  As the contract price increases, the profit diminishes. Finally, if the final contract price of a long contract is more than the settlement price, losses start increasing. Payoff diagram shows the amount of profit or loss that is possible with the rise or fall of contract prices. The graph is an upward moving curve.
Likewise, if the contract was a short one, the future contract is sold in the futures exchange. So, if the settlement price is less than the contract price, there is profit.  If the future contract price decreases the profit decreases and if it is below the settlement price, the losses increase. The payoff diagram is a downward moving curve. This shows the probable profit or loss that may result with respect to a settlement price. 
[image: Long and Short Futures Payoff Structures. | Download Scientific Diagram]

In the payoff diagrams the profit is taken on the Y Axis and the settlement price is taken on the X axis. The part above the X axis denotes profit and the part below the X axis denotes the loss.
Perfect and imperfect hedges
Perfect hedge : Hedge includes taking two equal but opposite positions in the cash and futures market. In that case, gain and loss in one market is offset by loss and gain in the other market and the hedger’s risk exposure will be reduced or eliminated.
1. Seller's hedge or short hedge

Example 1: Assume the price has gone down. On November 1st the spot market prices are ₹59.3/bbl and in that case (assuming perfect hedge) the December futures contract would be ₹60.30/bbl.
	Example 1

	Date
	Cash Market
	Financial Market
	Net

	Now
	Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.30/bbl
Loss = (59.30-60)*500,000
         = - ₹350,000
	Close the position:
Producer buys 500 December contracts
Price = ₹60.30/bbl
Profit = (61-60.30)*500,000
         = ₹350,000
	-₹350,000 + ₹350,000 = 0


In this case, the loss in the spot market is offset by the profit in the financial market.

Example 2: Assume the price increased and on November 1st the cash prices are ₹60.50/bbl. In that case (assuming perfect hedge) the December futures contract would be ₹61.50/bbl.
	Example 2

	Date
	Cash Market
	Financial Market
	Net

	Now
	Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹60.50/bbl
Profit = (60.50-60)*500,000
         = ₹250,000
	Close the position:
Producer buys 500 December contracts
Price = ₹61.50/bbl
Loss = (61-61.50)*500,000
         = - ₹250,000
	₹250,000 + (-₹250,000) = 0



2. Buyer's hedge or long hedge 
3. Example 3: Assume on November 1st, the spot market prices are ₹59.3/bbl and in that case (assuming perfect hedge) the December futures contract would be ₹60.30/bbl.
	Example 3

	Date
	Cash market
	Financial Market
	Net

	Now
	Short
Price = ₹60/bbl
	Long
Refinery buys 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.30/bbl
Profit = (60-59.30)*500,000
         = ₹350,000
	Close the position:
Refinery sells 500 December contracts
Price = ₹60.30/bbl
Loss = (60.30-61)*500,000
         = - ₹350,000
	₹350,000 + (-₹350,000) = 0


4. The profit in the spot market is offset by the loss in the financial market.

5. Example 4: Assume prices increased and on November 1st the cash prices are ₹60.50/bbl and in that case (assuming perfect hedge) the December futures contract would be ₹61.50/bbl.
	Example 4

	Date
	Cash Market
	Financial Market
	Net

	Now
	Short
Price = ₹60/bbl
	Long
Refinery buys 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹60.50/bbl
Profit = (60-60.50)*500,000
         = -₹250,000
	Close the position:
Refinery sells 500 December contracts
Price = ₹61.50/bbl
Loss = (61.50-61)*500,000
         = ₹250,000
	-₹250,000 + ₹250,000 = 0



Imperfect hedge
Perfect hedge can remove the price risks for sellers and buyers in the spot market. In the perfect hedge, we assume spot and financial market move exactly in tandem and prices in both markets are perfectly correlated, which means the case basis (the difference between spot and futures prices) stays unchanged. However, this assumption is not very realistic. Spot and futures market prices are highly correlated (parallelism) but the correlation is not usually perfect and basis changes over time. In that case, hedging is still effective, but it doesn’t eliminate the price risk. The hedger’s gain and loss in the spot and futures market are not fully offset, and the hedger will end up with some gain or loss. This is called imperfect hedge. 

1. Seller's hedge or short hedge
Assuming the price has gone down between the time of selling the futures contract and November 1st and the basis has changed a bit (imperfect hedge). Let's explore two cases:
· On November 1st, the spot market prices are ₹59.5/bbl and the December futures contract would be ₹60.60/bbl.
· On November 1st, the spot market prices are ₹59.60/bbl and the December futures contract would be ₹60.40/bbl.

Example 5: On November 1st, the spot market prices are ₹59.50/bbl and the December futures contract would be ₹60.60/bbl.
	Example 5

	Date
	Cash Market
	Financial Market
	Net

	Now
	Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.50/bbl
Loss = (59.50-60)*500,000
= - ₹250,000
	Close the position:
Producer buys 500 December contracts
Price = ₹60.60/bbl
Profit = (61-60.60)*500,000
= ₹200,000
	-₹250,000 + ₹200,000 = -50,000


2. Example 6: November 1st the spot market prices are ₹59.60/bbl and the December futures contract would be ₹60.40/bbl:
	Example 6

	Date
	Cash Market
	Financial Market
	Net

	Now
	Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.60/bbl
Loss = (59.60-60)*500,000
= - ₹200,000
	Close the position:
Producer buys 500 December contracts
Price = ₹60.40/bbl
Profit = (61-60.40)*500,000
= ₹300,000
	-₹200,000 + ₹300,000 = 100,000


3. As the results show, gain or loss in the spot market are not fully offset by the loss or gain in the financial market. But hedging is still effective in reducing the risk.

Example 7: November 1st, the cash prices are ₹60.35/bbl and the December futures contract would be ₹61.50/bbl.
	Example 7

	Date
	Cash Market
	Financial Market
	Net

	Now
	
Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹60.30/bbl
Profit = (60.35-60)*500,000
= ₹175,000
	Close the position:
Producer buys 500 December contracts
Price = ₹61.50/bbl
Loss = (61-61.50)*500,000
= - ₹250,000
	₹175,000 + (-₹250,000) = -75,000


Example 8: November 1st the cash prices are ₹60.50/bbl and the December futures contract would be ₹61.40/bbl.
	Example 8

	Date
	Cash Market
	Financial Market
	Net

	Now
	
Long
Price = ₹60/bbl
	Short
Producer sells 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹60.50/bbl
Profit = (60.50-60)*500,000
= ₹250,000
	Close the position:
Producer buys 500 December contracts
Price = ₹61.40/bbl
Loss = (61-61.40)*500,000
= - ₹200,000
	₹250,000 + (-₹200,000) = 50,000



2. Buyer's hedge or long hedge
Assuming prices have gone down from the time the refinery buys the future contracts until November 1st. Let's consider the above cases:
· On November 1st, the spot market prices are ₹59.50/bbl and the December futures contract would be ₹60.60/bbl.
· On November 1st, the spot market prices are ₹59.60/bbl and the December futures contract would be ₹60.40/bbl.
Example 9: On November 1st, the spot market prices are ₹59.50/bbl and the December futures contract would be ₹60.60/bbl.
	Example 9

	Date
	Cash Market
	Financial Market
	Net

	Now
	Short
Price = ₹60/bbl
	Long
Refinery buys 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.50/bbl
Profit = (60-59.50)*500,000
= ₹250,000
	Close the position:
Refinery sells 500 December contracts
Price = ₹60.60/bbl
Loss = (60.60-61)*500,000
= - ₹200,000
	₹250,000 + (-₹200,000) = 50,000


Example 10: On November 1st, the spot market prices are ₹59.60/bbl and the December future contract would be ₹60.40/bbl.
	Example 10

	Date
	Cash Market
	Financial Market
	Net

	Now
	Short
Price = ₹60/bbl
	Long
Refinery buys 500 December contracts
Price = ₹61/bbl
	

	November 1st
	Price = ₹59.60/bbl
Profit = (60-59.60)*500,000
= ₹200,000
	Close the position:
Refinery sells 500 December contracts
Price = ₹60.40/bbl
Loss = (60.40-61)*500,000
= - ₹300,000
	₹200,000 + (-₹300,000) = -100,000
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