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ELR T

AS : Changing in spot price, S, during a period of time
equal to the life of the hedge
AF : Change in futures price, F', during a period of time
equal to the life of the hedge
g : Standard deviation of AS
ar ¢ Standard deviation of AF

p @ Coeflicient of correlation between Ag and Ap

h*: Hedge ratio that minimizes the variance of the hedger’s position
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Hedge Ratio = h* = p—b
ag
Ap
where AS =a+ h*'Ap
= Regression of change in spot price against change in futures price (Fig. 3.3)
Ag
Slope = h*
B A,
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Example: If p=1 and 7p = 2, the hedge ratio h* 15 (.5, This result is also as expected,

because in this case the futures price always changes by twice as much as the spot price.

Hedge Effectiveness can he defined as the propostion of the variance that 1s elmmated

by hedging. Actually. it is the R? from the regression of Ag against Ay and equal o2, or( h*g—gjg
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The parameters p, op and og are usually estimated from historical data on Ag and Ap.
(This implicit assumption is that the futures will in some sense be like the past.) A number of
equal nonoverlapping time intervals are chosen, and the values of Ag and Ap for each of the
mntervals are observed. Ideally, the length of each time interval is the same as the length of
the time imterval for which the hedge 1s in effect. In practice, this sometimes severly lmits the

number of observations that are available, and a shorter time iterval is used .
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N4 : Size of position being hedged (units)
(Jr : Size of the futures contracts (units)

N* : Optimal number of futures contacts for hedging

= The number of futures contracts required is therefore given by

RN,
Qr

N*
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s EX. 3.5, See Page 58—~60.
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‘ % & 47 # (Stock Index)
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See Word File 3-1.
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7 1 ¥ T 354, g (Dow Jones Industrial Average )
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= 5 x 45 %< (The Mini DJ Industrial Average)
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W2 4 5004 # (Standard & Poor’s 500)
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7R#73¢ 5.10045 #< (Nasdag 100)

|
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Hedging an Equity Portfolio
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¥ &7 A T #5 (Capital Asset Pricing Model, CAPM)
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% % 7 ¥ (The Security Market Line )
R, = R; + Beta, x (R,- Ry)
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Example:

Hedging an Equity Portfolio with futures contracts

= Consider the following situation:
= Value of S&P 500 Index = 1,000
= Value of an Equity Portfolio = $5,050,000
= Risk-free Interest Rate = 4% per annum
= Dividend Yield on Index = 1% per annum
= Beta of Portfolio = 1.5
= We intended to use a futures on the S&P 500 with four
months to maturity to hedge the value of the portfolio

over the next three months.

= The current price of this futures contract is 1010.
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The Optimal Number of Contracts

|
s The amount of a S&P 500 futures contract :

A = 250 x 1010 = 252,500
= N*=1.5x (5,050,000 + 252,500) =30
= Hedging strategy:

Shorting 30 futures contracts to hedge the portfolio !!
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Scenario Analysis

|
s Three months later,

= S&P 500 =900, the loss on the index is 10%.
= Meanwhile, S&P 500 pays dividend of 1% per annum.
= The S&P500 futures price 902.

= Calculating the expected return (%) by the CAPM on the
portfolio during the three months is:

R s=R_f+Beta_sx(R_m-R_f)

= 1%+ 1.5 x (-10% +0.25% -1% )
=-15.125%
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Scenario Analysis

|
= The gain from the short futures position:

30 x (1010 - 902) x250 =$ 810,000
m The expected value of the portfolio:
$5,050,000 x (1-0.15125) = $ 4,286,187

m The expected value of the hedger’s position is:
$4,286,187 + $ 810,000 = $5,096,187

2009/2/16
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Scenario Analysis (Table 3.4)

|
= The total value of the hedger’s position in three months later is
almost independent of the value of the index.
Tahle 3.4 Performance of stock index hedge

Value of index in three months Q00 950 | W30 1.050 104
Futures price of index today A 1,010 1,010 1.010 A

Futures price of index
057 03 ].015% 11
n three months M2 3 1,003 l.1

¥ 1 ¥ 115 Y SO 199 E1W) 07 S

Gain on Tutures position (3 A0 435 00 2. 500 ]l HET, S50

Return on market 9. 750% —=d4.750 0.250%  5.250% 10.250%
: 0 . 7 2780 _—

Expected return on portiolio: 5.125% 625 0. 125% 375% 14 3

Expected portfolio value in three
) v 4 . el Ak .
months including dividends (5 4,286,187 4,664,937 5,045,658 4224 ANk
I'otal value of position

inn three manihs (%) 5006, 187 S0M9. 937 5096 187 5.099.937 5, 103,68
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Reasons for hedging an Equity Portfolio (1)

= The 3-month return of the hedger’s position is
about 1%, which is the risk-free rate.

= Why the hedger should go to the trouble of using
futures contract. To earn the risk-free int. rate, he
can simply sell the portfolio and invest the

proceeds in risk-free instruments such as treasury
bills.
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Reasons for hedging an Equity Portfolio (2)

s Reason 1:

= The hedger feels that the stocks in the portfolio have
been chosen well. The hedger might be very uncertain
about the performance of the market as a whole, but
confident that the portfolio will outperform the market.
A hedge using index futures removes the risk arising
from market moves and leaves the hedger exposed only
to the performance of the portfolio relative to the

market.
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Reasons for hedging an Equity Portfolio (3)
|

s Reason 1:

= EX.:
Hedged Portfolio = Equity Portfolio - Futures Contracts

Good Bad
Portfolio +10% -5%
Market +5% -10%

+5% +5%
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Reasons for hedging an Equity Portfolio (4)

s Reason 2:

= The hedger is planning to hold a portfolio for a long
period of time and requires short-term protection in an
uncertain market situation. The alternative strategy of
selling the portfolio and buying it back later might
involve unacceptably high transaction costs.

2009/2/16 65

Changing the Beta of a Portfolio
I
m Futures contracts can be used to change the beta
of a portfolio to some desired value.
» Changing the original beta B to the goal beta B*
we need to long (B* - B) x P/A units of futures

contracts.

= |If (B*-B) is negative, it means short -(B*-B) units of
futures contracts.

= P : the value of the portfolio

= A : the value of a futures contract
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| 2t

= To change beta from B to B*, we need to long n units of
futures contracts. Thus, as S&P 500 changes 1%, then

Bx1l%xP+1%xnxA=B*x1%xP

> n = (P/A)(B*-B)
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Exposure to the Price of an Individual Stock

I
= Some exchanges do trade futures contracts on selected individual
stocks, but in most cases a position in an individual stock can

only be hedged using a stock index futures contracts.

= Hedging an exposure to the price of an individual stock using a
stock index futures is similar to hedging a stock portfolio.

= The performance of the hedge is considerably worse. Since the
hedge provides protection only against the risk arising from
market movements, and the risk is relatively small proportion of
the total risk in the price movement of an individual stock.
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Exposure to the Price of an Individual Stock

= Two appropriate situations:

= When an investor feels that the stock will outperform

the market but is unsure about the performance of the
market.

» Stock: +7% Market: +4%
-4% 7%
Use a short futures position to lock the 3% return.
= It can also be used by an investment bank that has
underwritten a new issue of the stock and wants
protection against moves in the market as a whole.
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Rolling the Hedge Forward

= Sometimes the expiration date of the hedge is later than the
delivery dates of all the futures contracts that can be used . The
hedger must then roll the hedge forward by closing out one futures

contract and taking the same position in a futures contract with a
later delivery date.

Time T1: Short futures contract 1
Time T2: Close futures contract 1
Short futures contract 2
Time T3: Close futures contract 2
Short futures contract 3
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Example: Rolling the Hedge Forward

= In April 2004, a company realizes that it will have 100,000 barrels of oil to sell
in June 2005, and decide to hedge its risk with a hedge ratio of 1. Although
futures contracts are traded with maturities stretching several years into the
future, we suppose that only the first six delivery months have sufficient
liquidity to meet the company’s needs. The company thus shorts 100 Oct. 2004
contracts. In Sept. 2004, it rolls the hedge forward into the March 2005
contract. In Feb. 2005, it rolls the hedge forward into the July 2005 contract.

Date Apr. 2004 Sept. 2004 Feb. 2005 June 2005

Oct. 2004 futures price 18.20 17.40

Mar. 2005 futures price 17.00 16.50

July 2005 futures price 16.30 15.90

Spot Price 19.00 16.00
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Example: Rolling the Hedge Forward

m The dollar gain per barrel of oil from the short futures
contracts is:

(18.2-17.4)+(17-16.5)+(16.3-15.9)=1.7
m Thelossinoilis:19-16=3

» Receiving only $1.7 per barrel to compensate a price
decline of $3.
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Exercises

= /,16,18,19,21,22,23,24
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