FUTURES ROLLING INFORMATION
This information is designed to help traders gain some rudimentary knowledge about rolling futures, and the issues involved with rolling of futures. Please treat it as simplistic, and general in nature. It is designed to be a living document whereby as a word document people can download it, amend it, add to it and upload it again for others. If something is clearly inaccurate then feel free to amend it, however if its just a point of discussion, its suggested to leave it for the thread. Ideally this might provide some laymans information for people to get a better idea on longer term trading and rolling of futures.
…………………………………………………………………………………….

Some Initial definitions

Spot price - The current price at which a particular commodity can be bought or sold at a specified time and place. This is the actual price of the underlying physical instrument. Eg; a barrel of oil, a bushel of wheat.

Futures - A financial contract obligating the buyer to purchase an asset (or the seller to sell an asset), such as a physical commodity or a financial instrument (the underlying), at a predetermined future date and price.  This contract is entered into by the buyer and seller at the future price as at the time of trading the future. The front month is the nearest expiring contract, whilst the other contracts that are expiring further away are called the back months. As they near the expiry they automatically move closer to becoming the spot month.
Example; it is now January, the front month is the February contract expiring Feb 20th. March, June, Sep are the back months. When the Feb contract expires, the Mar contract becomes the front month.

So how are future fair values determined?

The ‘fair value’ of a futures contract can be derived from the underlying instrument.

Each futures contract fair value is derived (hence the reason why they are called derivatives) based on some simple mathematical calculations. 

Every contract is different, depending on the contract specifications and the associated costs of storing, holding, delivering the underlying instrument. Eg;  the calculation for a gold contract is different to oil, is different to an equity index, a bond contract, wheat, etc;
Note – the fair value is not the futures price. It is merely a calculated theoretical value that can help determine where traders believe a futures contract should trade. Each trader might have a different fair value.

Lets put this in a simplified (not 100% correct) example.

Spot gold is trading at $1000 per ounce. 

The futures contract for the gold to be delivered in 2 months time for one ounce of gold.

If you buy gold now you have to physically pay the $1000 for an ounce. Hence you cannot keep that cash in the bank and receive interest on it. Also you have to store the gold – this may result in costs of storage, insurance, transport etc; 

The future fair value must take these into consideration. These costs are often referred to as the cost of carry.
Hence the example of a fair value calculation is.

Gold future fair value = spot gold  + interest difference + storage + insurance=1000+10+5=1015

Hence we would expect the gold future to trade at $1015, while spot trades at $1000.

For each expiry month contract, there are different holding costs, so there will be a different fair value. So if you were to graph the different contract month prices you can visually see what is called the theoretical forward curve.

Future prices are different to fair value

Each trader may have a different fair value, as costs for each trader differ. This is why futures prices can trade away from the fair value. This provides opportunities for arbitrage. The futures price is the actual traded price in the futures market between the buyers and the sellers. Many of them do not care at all about fair value. There are other factors of supply and demand that also come into play.
As the time until the future contract expiry gets shorter and shorter, the price of the future should converge toward the spot price (the costs of carry reduce) – so that theoretically the spot price and the future price should be the same on the expiry day. This is because the costs of carry diminish every day. This convergence can be easily explained by arbitrage and the law of supply and demand.
Note – this does not always occur. It would ideally occur in a theoretical world, but because not every trader wishes to take or deliver the futures contract on expiry, it does not happen this way in the real world.  Other factors of supply and demand may come into play. This is seen when on the last day of expiry for a contract the spreads between the contract, the spot and other contracts widens.
Backwardation and contango
Generally a futures market should be in contango. The futures prices are higher than the spot price; there is an upward sloping forward line. This is because of the costs of carry. However this is not always the case, as future supply and demand considerations may affect this.
A downward sloping forward curve is when a market is said to be in backwardation.
(The easy way to remember this is backwardation is below the spot price. That is the futures prices are less than the spot price.)

A market may be in backwardation when either the costs of carry are negligible, or supply and demand for the future overrides these fair value calculations. 

Example; spot gold is worth $1000 now, but if the market expects it to decline in price in the future. They may decide that they will only value the 6 month futures contract at $950.

Note – a forward curve can have different contracts in backwardation and other contracts in contango at the same time. 
Example; spot gold is $1000 now, the 3 month contract is worth $950, the 12 month contract is worth $1050.

…………………….

Note - Many traders trade the forward curves and arbitrage between the spot prices and various contracts on the forward curve. They try to profit when the curves get out of line for what they think they are worth.

Example; spot gold is trading at $1000, the 3 month contract is trading $950, the 12 month contract $1050. 

They might buy the three month contract, sell the 12 month contract, they might sell the physical spot and buy the 3 month. They might sell the 12 month and buy the physical.

…………………….

Backwardation and contango and trading

If you are daytrading, backwardation and contango are not considerations, as you will never hold overnight and hence will not have delivery issues.

If you are longer term trading backwardation and contango raises other issues.

Assume that you as a trader are not going to take delivery of the underlying futures contract.

(Taking delivery is a trading option you may elect to take. There are commodity houses that can store the underlying instruments and sell forward contracts to make money, if the futures premium they receive is worth more than the cost of storage. This is not relevant here)

Hence longer term traders must either close their positions, OR roll.

When longer term trading the major issues with backwardation and contango arise as;
· When do you roll in the markets?

· How does backwardation and contango affect the PnL of the strategy?

· How do you backtest and adjust prices for accurate testing data?
When to roll the futures contract?

Rolling a futures contract in its simplest form is closing out the current contract position, and opening a new contract position in the same direction in another futures contract.

Example; the trader is short gold in the current front month futures contract and wishes to roll. They will buy back the short they have in the front month, and roll to the next month by selling a contract in the next available futures contract. This is usually available as a quoted spread contract available on the exchanges and platforms. However sometimes, you need to leg this on yourself, and do two separate trades.
Every trader has to make this judgement every time they roll. There is no correct/incorrect answer. Even the 100% systemized managed futures trading funds tend to have elements of discretion – not on when to roll, but on how best to roll. Sometimes, they roll early, later, to a different month. Generally And ideally it is consistent, but not always.

There are many factors to consider, and the major things that traders look for when determining when to roll are;
-days until expiry – sometimes traders will roll 3 days before expiry, a week before, a month.

- volume of the contracts – most front month contracts are have the most amount of volume traded. So when the volume in the contract moves from the front month to one of the back months, then the trader rolls their open positions.
- open interest – sometimes the rolls occur when the open interest rolls from the front month to the back month.

Ideally, a combination of the three should/could be taken into consideration, and the traders should try and be consistent in their rolling processes.

Back testing data

When backtesting price data it is vital to understand how the price data is determined. This is a whole subject in itself, and should be dealt with separately. The key to remember here is that the data that is used should represent as close as possible what occurs in the real world, for each trader.
Many systems provide continuous futures contracts – these are not back adjusted. They should not be used in back testing.
When rolling from one contract to another, there is a spread difference. This needs to be taken into account when deriving back tested data. 
Example;  Jan contract is at 1000, Feb contract is at 1010. If rolling a long, the traders PnL in real life does not change. The Jan long is closed, the Feb long is opened. 

IF THE DATA IS NOT PROPERLY ADJUSTED to show this, then it will show that the trader loses 10 points, when in fact they don’t. (the reverse occurs for shorts, and for longs when the roll is to a price that is lower than the current month contract price)
There are a few ways to do this, but the simplest is to adjust all the data that precedes the roll date.

Example; when rolling from Jan to Feb, all the data preceding the roll date is adjusted by 10 points, hence the Jan contract data will be adjusted up by 10 points so that it forms a continuous contract showing a price of 1010. 
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This needs to be done on a continuous basis every time the roll occurs. There are systems that will do it for the traders, but they need to be understood and given rules for how this should occur. There are also other factors that need to be taken into consideration, such as negative prices depending on how the rolls are adjusted.

This is why free data for backtesting is generally not great for giving an accurate measure of what would occur. It is a false economy. A lot of time needs to be spent on understanding the source of such data, how it is constructed and how it is to be seen as representing the actual real life strategy. Additionally ongoing data collection and maintenance is a major factor in the business models of those that use this data for backtesting. It needs to be accurate; otherwise you cannot get accurate and realistic backtesting results.

Affect of backwardation and contango on a strategy PnL

Clearly in the real life the affect of backwardation and contango can have a major affect on the PnL of a strategy.

Example; spot gold in Jan is $1000, Feb contract trades at $1010.

If you roll to Feb, and the spot price does not move, you should expect the Feb contract to slowly converge on the spot price, so you will loose $10.
Lets say, that every time you roll each month, you pay a premium of $10, after 12 months, if the spot price is still at $1000 then you will have effectively lost $120.

This  works in reverse if you are shorting!
However, don’t think that it’s a given then than you should just sell a market in contango, and buy a market in backwardation. This is ultimately a martingdale system (doubling up), as you need deep pockets and the ability to be able to take delivery. Not that easy.

You are assuming the spot underlying price does not move. 

However, there are times when it does work to your advantage. 

Example; Natural gas has been in a downtrend through 2009. At the same time it was in contango, so by continually rolling, you actually made more than just being short the underlying.

In 2009 oil prices moved up from $30 to $80, however the market was in a large contango, so every time you rolled you had to pay a large premium, and so would not have made the $50.
Ultimately it seems that the disadvantages and advantages works themselves out, depending on the strategies involved, and the direction the trade actually takes  (??? Subject to testing)
Other ideas for further investigation or discussion

· Spread trading along the forward curve
· Which back months to roll to
· Profiting from the contango, or backwardation.

