
Derivative Securities Notes 

Derivative Security – an instrument whose payoff, and thus value, depends on the values (or prices) of one (or 

more) other variables. These dependent variables are called underlying assets. 

Underlying assets can be almost anything – commodities, stocks, bonds, currencies, interest rates, agricultural 

goods, weather etc. 

We will look at various types of Derivatives focussing primarily on conventional underlying assets (commodities, 

shares and currency): 

• Futures and forward contracts (first 4 weeks) 

• Standard (or plain vanilla) options (rest of semester) 

We can buy derivatives on exchanges or over the counter (OTC). Some aspects of derivatives exchanges: 

• Product and trading terms are standardised – for example you can trade in certain quantities (i.e. 1000 

barrels of oil is the minimum on all exchanges) and for certain delivery dates, these trading terms are set by 

the exchanges. 

• Derivative exchanges are almost exclusively digitised, although some still use the traditional open outcry 

trading system 

Over the counter (OTC) trading involves far more flexible terms and buyers and sellers are linked by dealers. 

Typically, this is only available to institutional investors or extraordinarily high wealth individuals. However, this 

added flexibility involves credit risk because the contracts are not guaranteed by an exchange. 

Reasons for Derivatives existence and widespread use: 

• Derivatives are very important in hedging for large international companies. This enables them to lock in a 

price in the future and thus eliminate downside price risk. For these participants, derivatives enable a form 

of insurance. 

• They are also heavily used in speculation on future prices. Because futures only require you to go long in the 

contract (and pay a 2-5% deposit) as distinct from buying at spot prices and paying the full amount upfront. 

Thus, using the futures market allows firms to generate a lot more leverage (hence the dangerous aspect). 

• They also assist in removing risk in arbitrage opportunities.  

Common Users of Derivatives include: 

• Treasury/Risk Management or anyone looking to limit their risk or uncertainty in prices, rates 

• Proprietary trading groups who look for positions to arbitrage or speculation 

• Institutional investors or hedge funds trade derivatives for all three reasons 

Futures Contracts 

A futures contract is an agreement to buy or sell a specified quantity of a specified asset at a specified time in the 

future for a specified price. Typically, a buyer only pays 2% of the purchase price upfront and the rest on delivery of 

the asset. By contrast, a spot contract involves the immediate agreement to buy or sell an asset (hence spot prices). 

• Contract Specifications – all futures contracts have to define the asset, size of order (number of contracts 

typically – one contract could be 1000 barrels as it is on NYMEX), delivery arrangement (for commodities 

primarily), timing, and price as well as position limits. 

• Underlying assets – can be almost anything (as listed above) 

• All futures contracts are traded only on exchanges and are not available over the counter. 

o Rather than traditional share purchases, once you have a counterparty (i.e. someone willing to sell 

to you), this contract is replaced by two individual contracts with the exchange (or its 

clearinghouse). This eliminates counterparty risk from the transaction (or the risk they won’t be 

able to deliver, since the transaction is in the future) and seeks to reduce credit risk in the system. 



Opening a futures position involves paying only a bid-ask spread, commission and margin rather than any part of the 

delivery price. Closing involves choosing between two options; take delivery of the goods or reversing the position, 

which is cancelling out your initial position (also called closing 

out a position, happens 98% of the time). This closing basically 

says you do not want the oil delivered but want the cash profit 

instead (difference between your initial position and closing).  

When delivery actually occurs, it is up to the party with the 

short position to choose specific details if exchange has 

optionality. Some contracts, such as those for stock indices 

are never delivered. 

An important way of thinking about long and short positions 

is that someone who is long commits to receive an asset 

while someone who is short commits to deliver that asset. 

Margin Accounts – exchanges requires parties to post a 

margin (either in cash or liquid maturities) on any position 

they take. Initial margin required is about 5% typically and 

this is supplemented by a maintenance margin which is 

about 75% of the initial margin.  

Each day a daily settlement occurs (called marking to market) 

and margin accounted are adjusted to reflect gains and losses 

(even if you have done nothing to your open position). The 

exchange takes money from your account (if you have made on-

market losses) or deposits money (if you have made on-market 

profits) in this daily settlement.  

If the margin account balance dips below the maintenance 

margin, the account holder gets a marginal call. An example of 

these mechanisms is shown → 

On Future Price Exchange Quotes, we have some key definitions: 

Open Interest – total number of contracts outstanding (equal to 

both the number of long and short positions).  

Settlement Price – closing price of the day and the price used in 

marking to market process. 

As futures contracts approach maturity, futures prices will converge to the spot price (due to arbitrage forces). At 

maturity, if the futures price > spot price, we have a contango. If spot price > futures price, we have a 

backwardation. Contango is much more common, traders keenly follow if a market slips into backwardation or 

contango etc. 

Forwards contracts are identical to futures except that they are 

traded over the counter rather than on an exchange. This means 

there is no daily settlement, these contracts are held till maturity far 

more often and often end with delivery rather than being closed out 

(as we have seen with futures). Forwards are most popular with 

currencies and interest rates.  

Using Futures and Forwards for Hedging 

Some key questions when considering hedging are:  

• Where is our exposure? (we shall leave this since it is common sense generally) 

• Should we hedge this exposure (and how much)?  

• What specific contract (maturity, underlying asset, how many contracts, etc.)? 



Hedge – trade used to reduce some risk exposure due to uncertainty 

surrounding future asset prices. A static hedge is one that is entered and 

not rebalanced during its lifetime. Conversely, a dynamic hedge can be 

rebalanced periodically to manage changing risk appetites and 

expectations. Hedges can also be short (companies with a naturally long 

position, i.e. gold miners) or long (naturally short position, i.e. airlines 

with fuel). 

The example on the right demonstrates how a naturally long positions 

can be effectively short hedged to guarantee the price received in the 

future. This example ignores the required daily settlements for 

simplicity. 

Some common notation with 

regards to hedging is → 

The formulas for payoff from 

hedges are also shown, and 

also apply for premature 

closing of positions (just swap 

T for t). 

Perfect Hedges, where price 

risk is fully eliminated, are 

very rare. They occur only if: 

• Derivative is written on the exact same asset being hedged (same type of gold, quality of wheat etc.) 

• The date that the asset being hedged will be traded is known with certainty (know we have to buy on Jun 20) 

• Expiration date of derivative matches with certainty the date we want to hedge until (derivative expires on 

Jun 20) 

• Basis must be equal to zero at maturity 

The risk remaining after executing a hedge is called basis risk. The basis is the 

difference between the spot price and the price of the futures contract used 

in the hedge at any point in time (basis → 0 as we approach maturity). 

Importantly, our payoff can be expressed in terms of our basis, we have 

replaced price risk with the far smaller basis risk. Basis has a far smaller variance since the spot and futures prices are 

very highly correlated. 

Asset Mismatch and Cross Hedging – where a futures contract does not exist for the exact asset that we are looking 

to hedge, we seek to hedge with an asset’s future whose price has a high correlation with our hedging asset. 

Rolling the Hedge Forward – here we are not able to match our desired transaction date with a futures contract that 

expires on that date. To hedge long into the future (where futures, if they exist, are often very illiquid), hedgers 

often take an initial short-term position before closing this out and opening a new position in the next time period 

(effectively rolling their position into the next period). This is also referred to as a stack and roll.  

• An example of this coming into difficulties, was Metallgesellschaft who had entered into long-term fixed 

supply agreements with their customers for heating oil and gasoline (short forward contracts). By entering 

those forward agreements, MG developed a naturally short position. Thus, they had to enter long-hedges in 

the crude oil futures market (used stack and roll to cover the 3-10 year maturities on their contracts).  

• Prices began to fall for their products, meaning they made money in their long-term contracts but were 

losing money in the futures market every day. Due to the mismatch in these losses with future gains, the 

company suffered greatly (huge margin calls). Their hedging strategy effectively created a major liquidity 

risk that turned out to be worse than their price risk. Their losses in the futures market were exacerbated by 

the market moving from backwardation to contango which increases short-term losses. 


