Chapter 3
Perfect hedge
	Hedge that completely eliminates risk
Hedge-and-forget strategy
	Assumption that no attempt is made to adjust the hedge once it has been put in place
Short hedge
Appropriate when the hedger already owns an asset and expects to sell it at some time in the future, or when an asset is not owned right now but will be owned at some time in the future
Hedger knows that the asset will be sold at time t2 and takes a short future position at time t1 to lock in the price of the asset
Long hedge
Appropriate when a company knows it will have to purchase a certain asset in the future and wants to lock in a price now
Basis
	Basis = Spot price of asset to be hedged – Futures price of contract used
	b1 = S1 – F1			b2 = S2 – F2			where	S1 = spot price at time t1
										S2 = spot price at time t2
										F1 = futures price at time t1
										F2 = futures price at time t2
										b1 = basis at time t1
										b2 = basis at time t2
Futures price = Spot price + Carry cost – Carry return
If the cost of holding the asset is greater than the return obtained from holding it, the futures price should be greater than the spot price
Strengthening of the basis
	Increase in the basis
	Improves short hedger’s position


Weakening of the basis
	Decrease in the basis
	Improves long hedger’s position
Basis risk (b2)
	Hedging risk that is the uncertainty associated with basis at time when hedge is closed out
	Influenced by
1. The choice of the asset underlying the futures
Usually choose a futures contract which is closely correlated to the asset being hedged
If the asset to be hedged and the asset underlying the futures contract are the same, the basis should be zero at the expiration of the futures contract
2. The choice of the delivery month
Use a futures contract with a delivery as close as possible to the date when the hedging expires
Hedging with futures contracts
	Short hedge:
If hedger wants to enter into a short position, hedging strategy is to sell futures contracts at time t1, to lock the price at F1
If F2 < F1, given that F2 ≈ S2 (if F2 is not given)
			Profit on futures = Contract size × Nb. of contracts × (F2 – F1)
			Effective price received = (Nb. of units × S2) + Profit
						_u= (F1 + b2) × Nb. of units
If F2 > F1, given that F2 ≈ S2 (if F2 is not given)
			Loss on futures = Contract size × Nb. of contracts × (F2 – F1)
			Effective price received = (Nb. of units × S2) – Loss
		Both effective prices are supposed to be equal
	


Long hedge:
If hedger wants to enter into a long position, hedging strategy is to buy futures contracts at time t1, to lock the price at F1
If F2 < F1, given that F2 ≈ S2 (if F2 is not given)
			Loss on futures = Contract size × Nb. of contracts × (F2 – F1)
			Effective price paid = (Nb. of units × S2) + Loss
If F2 > F1, given that F2 ≈ S2 (if F2 is not given)
			Profit on futures = Contract size × Nb. of contracts × (F2 – F1)
			Effective price paid = (Nb. of units × S2) – Profit
					____i= (F1 + b2) × Nb. of units
		Both effective prices are supposed to be equal
Cross hedging
Occurs when the asset underlying the futures contract and the asset whose price is being hedged are different
Hedge ratio
	Ratio of the size of the position taken in futures contracts to the size of the exposure
	If both assets are the same, ρ = 1 and hedge ratio = 1
	h* = ρ (σs / σF)						where	σs = standard deviation of ΔS
										σF = standard deviation of ΔF
										ΔS = change in spot price S
										ΔF = change in futures price F
										ρ = coefficient of correlation
	During a period of time equal to the life of the hedge
Hedge effectiveness
	= ρ²
	Proportion of risk of the original spot position that can be reduced by hedging


Optimal number of contracts that should be used in hedging
	N* = h*QA / QF						where	QA = size of position being hedged
										QF = size of one futures contract
QA and QF can be replaced by VA (dollar value of the position being hedged) and VF (dollar value of one futures contract: futures price × contract size) respectively
Stock index
	Tracks changes in the value of a hypothetical portfolio of stocks
	Futures contracts on stock indexes are settled in cash, not be delivery of the underlying asset
Hedging an equity portfolio
1. Find the optimal number of contracts that should be hedged
2. Find the gain/loss from short futures position
3. Find the gain/loss on index in % with (V2/V1 – 1), where V is the value of the index
4. Find the dividend yield on the index in % (Dividend yield per annum. × x/12)
5. Find the overall return on the index (Gain/loss on index + Dividend yield on index)
6. Find the applicable risk-free rate (Risk-free rate × x/12)
7. Find the expected return on the portfolio (Risk-free rate + (β × (Overall return on index – Risk-free rate)))
8. Find the expected value of the stock portfolio (Value of the portfolio × (1 – Expected return))
9. Find the overall value of the stock portfolio (Expected value + Gain/loss from short futures position)
Changing the beta of a portfolio
	To change the beta of a portfolio from β to β* where β > β*,
		A SHORT position in (β – β*)VA/VF is required
	To change the beta of a portfolio from β to β* where β < β*,
		A LONG position in (β* – β)VA/VF is required
