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INDEX FUTURES
CONTRACTS

INTRODUCTION

Following the successful introduction of exchange rate futures contracts, numerous
futures exchanges began to develop and introduce other futures contracts for financial
products. One of the more successful groups of these contracts are futures contracts
based on stock indexes. The first stock index contract was traded at the Kansas City
Board of Trade (KCBOT) in 1982 and is based on the Value Line Index. However, the
volume of trade in this contract remains small. The most well-known and well-traded
contract is that based on the Standard and Poor’s 500 Index (S&P 500). This contract
is traded at the Chicago Mercantile Exchange (CME). Contracts are also traded on the
Japanese Nikkei 225 Index and the NASDAQ 100 Index at the CME.

Interestingly, there was no futures contract on the most well-known stock index,
the Dow Jones Industrial Average (DJIA), until recently. Dow Jones blocked the intro-
duction of a futures contract based on this index by the Chicago Board of Trade (CBOT)
because of a copyright disagreement. In response, the American Stock Exchange cre-
ated the Major Market Index (MMD) and licenced use of the index to the CBOT. Dow
Jones and the CBOT recently overcame their differences, and the exchange introduced
a futures contract based on the DJIA in late 1997. In a related development, the MMI
has been licensed to the CME. There is also a futures contract of the second most well-
known stock index, the New York Stock Exchange Composite Index. But this contract
is traded at the New York Futures Exchange (NYFE) and the volume also is small.
Futures contracts on the stock indexes reported for most western European countries
and many Far East countries are traded most often on the native futures exchanges.
However, no stock index futures contract is as successful at the CME’s S&P 500.

In addition to being based on stock indexes, futures contracts are based on other
types of indexes. Examples include the Goldman-Saches Commodity Index (GSCD), the
Municipal Bond Index, and the U.S. Dollar Index. The GSCI measures inflation in a bas-
ket of world traded commodities, the Muni Bond Index captures variation in interest
rates in the municipal bond market, and the U.S. Dollar Index measures the strength
of the dollar relative to a basket of world currencies. These indexes are not as popular



as the stock indexes, but the mechanics are similar and many other index contracts will
likely be introduced in the future. You are encouraged to dig into the principles of index
contracts. Index based contracts have very strong advantages over traditional futures
contracts in that there is no delivery. The contract is typically cash settled, and the
derivation, modification, and reporting of index values are the responsibility of an orga-
nization other than the futures exchange.

There promises to be many changes in the futures contracts offered on different
indexes. This is one area on which the exchanges and markets are unsettled. New con-
tracts are being developed and introduced, and older once very favored contracts are
losing trading volume. The remainder of this chapter will work examples with stock
index futures contracts. The specifics of the contracts are not as important as the under-
lying concepts. Basically, hedgers using index futures contracts have or will have assets
in a cash position the value of which they are interested in protecting. This problem
is identical to that of a trader with assets in agricultural commodities, other physical
commodities such as metals, or currencies. In this case, the assets are stocks, and the
futures contract is not priced in the same units as is the cash asset.

DEFINITION OF VARIOUS COMMON INDEXES

Understanding the definition of a specific stock index is critical for understanding how
to use the index in a hedging program. It is also important for just being informed about
the developed economies and financial markets. Many different stock indexes are
reported in the financial press and broadcast news. However, few people are familiar
with the actual construction of the indexes.

First, a stock index is a weighted average of stock prices. In all indexes, a sample
of stock prices is summed after each is weighted and then the total is weighted by a
divisor.

Sample
2 Price; x Weight,

i=1

Index = —
Divisor

The index is a simple average if each price is given equal weight of one over the sam-
ple size and the divisor is set equal to one. The simple average can be converted to an
index of base 100 if the divisor is the resulting simple average divided by 100. This time
period then becomes the base period. If prices change, the index changes, and the
index measures change relative to the base period. For example, suppose the weighted
average share price in 1997 is $35.00. We can create an index of 100 for that year by
using 35/100 as the divisor.

Index y9- = ($35/35) x 100

Then, if in 1998 the weighted average share price is $38.15, the index becomes 109
(838.15/35 x 100) and reflects the 9 percent appreciation in stock prices.

The factors that distinguish stock indexes from each other are the specific stocks
in the sample and the choice of the weighting. The choice of stocks in an index is usu-
ally determined by location such as the country of origin or the exchange on which all
of the stocks are traded. For example, the largest stock exchange in the world is the New
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York Stock Exchange (NYSE), and the NYSE Composite Index summarizes the price
of all stocks traded on that exchange. The index can then be further refined by group-
ing stocks of like industries, such as industrial, transportation, utility, or high-technology
companies; by grouping stocks by the size of the underlying companies in the index,
such as medium sized (midcaps) or small (small-caps) companies; or by grouping stocks
by other company characteristics, such as growth or income-generating companies.

The second factor that determines what is measured by the index is the weighting
procedure. There are in general two types of stock indexes, value-weighted indexes
and price-weighted indexes. In a value-weighted index, the price of the stock affects
the index based on the total amount of the stock issued. The more stock that a com-
pany has outstanding, the greater the impact the price of that stock has on the index.
Changes in value-weighted indexes are largely due to price changes in stocks of large
companies.

In a price-weighted index, the price of the stock affects the index based on the
magnitude of that stock’s price. The higher-priced the stock, the greater the impact the
price of that stock has on the index. Changes in price-weighted indexes are largely due
to price changes in stocks of companies with high prices.

Value-weighted indexes are most useful for traders with large stock portfolios. By
definition, a large percentage of investor portfolios will hold stocks of companies that
have issued a large amount of stock. Price-weighted indexes are useful to traders of
more aggressive portfolios. High-performing stocks are always in demand and will usu-
ally be high priced. The S&P 500 and NYSE Composite indexes are value weighted. The
DJIA, MMI, and Nikkei are price-weighted indexes.

The S&P 500 is the most widely used index in the U.S. finance industry. The index
is constructed from the stock prices of 500 firms in a variety of industries. These stocks
are some of the largest and commonly traded, and comprise about 75 percent of the
volume of stocks traded on the NYSE. This is the reason for the popularity of the index.
The contribution of each stock in the index is proportional to its value. The weight
used for each stock price is the number of outstanding shares. Stocks with larger num-
bers of shares, and higher prices contribute more to the value of the index. The index
is as follows:

500
2 Price, x Number,

S&P 500 Index, = *=! % 10.
Original Valuation

The Original Valuation was the average value of the price and share number com-
bination of 500 stocks during the years 1941-43. The S&P 500 Index is based on that
time period and would equal one without the additional multiplication by ten. The
S&P 500 Index was close to 1,000 at the end of 1997. This implies that stock prices
have appreciated 100-fold (1,000/10) since the early 1940s.

Every index must be adjusted from time to time. New companies are created, old
companies go out of business, some companies merge with others, and single compa-
nies spin off divisions into separate companies. All of these may change the value of
the index. Also, company actions such as stock splits, dividends, and the substitution
of one type of stock for another may change the value of the index. The financial orga-
nizations that create and report various indexes modify the divisor following these
changes to prevent the index from changing due to changes in the composition of
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stocks. The point of having the index is to communicate a composite of stock prices,
not to have an index that is affected by the changing composition of firms in the index
or by stock changes by individual firms. The method for doing this can be easily shown
through an example.

Suppose Standard and Poors wants to remove a stock from the index that is trad-
ing at $25 per share and include a stock that is trading at $100 per share. An equal num-
ber of shares of both companies are being traded. Suppose the index is currently at
1,000 points. Removing a low-priced stock and substituting it with the same number
of shares of a high-priced stock will increase the index. Suppose the new value would
be 1,005. But the increase has nothing to do with changes in the market-value of stock
prices, only the prices that S&P are reporting. To prevent this, S&P adjusts the divisor
in the index. Suppose the divisor before the change was 0.955. The divisor is reduced
the amount necessary so that the index is 1,000 before and after the change. The new
divisor is derived from

Old Divisor x Old Index / Index after Change = New Divisor
or for the example
0.955 x 1000/1005 = 0.955 x 0.995 = 0.950.

The new divisor is then used to calculate the index using current prices. The cal-
culation will yield 1,000 based on current prices. The new divisor will also be used with
prices observed in the future to calculate future values of the index. This will be done
until the next change in the stocks in the index.

The New York Stock Exchange Composite Index is very similar to the S&P 500
Index. The NYSE Composite Index makes use of all of the stocks traded on the
exchange. This is almost 1,800 stocks in late 1997. The index is also value weighted.
We pose a question to you at this point. If the S&P 500 and the NYSE Composite Index
are both value weighted and the S&P 500 are usually the 500 largest stocks on the
NYSE, how correlated will percent changes in the two indexes be? Before we answer
that, the following equation is used to construct the index:

1800
2 Price,, X Number,

NYSE Index, = ‘= X 50.
Original Valuation

The original valuation was based on all share prices as of 31 December 1965. The NYSE
Composite Index was close to 500 at the end of 1997, so stock prices have appreciated
10-fold or 900 percent since December 31, 1965.

The answer: Percent changes in the NYSE Composite Index and the S&P 500 Index
are very highly correlated. The correlation statistic is above 0.96. There are 1,200 more
stocks in the NYSE Composite Index that are not in the S&P 500 Index, but these
smaller stocks make up less than one-fifth of the value of stocks in the NYSE Com-
posite Index. In fact, the value of stocks from less than 100 of the largest firms com-
prise more than 50 percent of the value of stocks traded on the NYSE. Any two
value-weighted indexes that include the majority of the largest stocks will move
together very closely.
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The Dow Jones Industrial Average, Major Market Index, and Nikkei 225 Index are,
as noted, price-weighted indexes. In a price-weighted index, the weight for each indi-
vidual stock in the general formula above is set equal to one.

Sample

Price,,
Index, = —=-
Divisor
This implies that all stock prices are given equal weight in the index. The formulation
makes the index easy to calculate but leads to potentially strange changes in the index.
For example, a stock price that increases in price from $5 to $10 per share will have
the same impact as an increase from $100 to $105 per share. Further, the $5 change
in the price of a small company with a small number of stocks will have the same
impact as that of a $5 change in the price of a large company with a large number of
stocks.

As with the value-weighted index, the divisor is used to adjust the sum of the prices
to account for stock splits and dividends. For example, suppose a company whose
stock is trading at $200 per share offers a split to replace each share with four new
shares. After the split, the stock should be valued at $50 per share. If this stock is in a
price-weighted index, the index value will drop. The financial organization that cal-
culates and reports the index will adjust the divisor upward so that the value of the
index will be the same before and after the stock split. The same formula reported ear-
lier for calculating a new divisor is used.

Price-weighted indexes such as the DJIA, MMI, and Nikkei are reported and used
much like the value-weighted indexes such as the S&P 500 and NYSE Composite. How-
ever, you should remember the differences. The S&P 500 and the NYSE Composite
Indexes are both broad-based indexes designed to capture overall movements in the
stock market. Being value weighted, the two indexes mainly capture movements in the
price of well-capitalized firms—those firms with large amounts of outstanding stocks.
The DJIA is designed to capture price movements of stocks for firms categorized as
industrial. MMI is designed to follow the DJIA, being constructed when Dow Jones
was not interested in working with the CBOT in trading a futures contract based on
the index. The MMI is comprised of 20 stocks whereas the DJIA is 30 stocks, and most
of the stocks in the MMI are also in the DJIA. The Nikkei obviously captures conditions
in the Japanese stock market. Although the Nikkei is not value-weighted, the index is
comprised of 225 of the largest publicly traded companies in Japan. Stocks of smaller
companies and stocks of specific industry segments tend to be more volatile than stocks
of large well-capitalized companies and broader market segments. Therefore, indexes
based on smaller companies and narrow market segments tend to be more volatile than
more broad-based indexes. It is important to understand this idea when speculating
or hedging with index futures. The next two sections will elaborate on this point.

It is easy to see why index futures are so widely watched and used. If
you are holding a portfolio of stocks that at least roughly parallels the
stocks in the Dow Jones Industrial Average, you can protect the value of
that portfolio by going short in the futures index. Alternatively, you (or
the manager of your retirement account) could spend some of the earn-
ings to buy puts, perhaps even out-of-the money puts, to protect against
a break in the stock market. Years ago, the only way to do that was to
actually sell the stocks.
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INDEX TRADING EXAMPLES

Index contracts are perhaps the easiest contracts for which to construct trading exam-
ples. In the previous section., we discussed what and how the different indexes were
constructed. Pricing of these contracts through the futures market is very simple. The
value of a futures contract is the index multiplied by a specified dollar amount. For
example, the S&P 500 Index futures contract is $250 multiplied by the index value.
The Nikkei 225 Index futures contract is $5 multiplied by the index. The net return
to the person trading the index is the value of the index change between the sell and
the buy multiplied by the index price weight or

(Sell Index — Buy Index) x Index Price Weight = Net Return.

Table 10.1 presents an example of futures prices for different indexes as reported
in the Wall Street Journal for 2 October 1997. And Table 10.2 presents a broader list
of indexes traded at the exchanges in Chicago and New York. Let's work a couple of
trading examples for clarity.

Suppose the current December S&P 500 contract is trading at 969.10. The trader
thinks the contract is undervalued. He thinks that the actual index in December will
be higher. The trader submits a buy order and takes a long position at 969.10. Suppose
that after one month, the December contract is trading at 983.60. Believing that he has
held the position long enough, he offsets the long position by selling the contract
back. The net return for this S&P 500 example will be

(983.6 — 969.1) X $250 = $3,625.

The following is a second example using the index that summarizes the Japanese
stock market. Suppose the December Nikkei 225 contract is currently trading at 17570.
The trader thinks the contract is overvalued and that the actual index will be lower in
December. The trader submits a sell order and takes a short position at 17570. Suppose,
after two weeks, the December contract is trading at 17050. The trader believes the
risk of holding the contract longer is not worth the potential reward. The short posi-
tion is bought back. The net return to the trader is the change in the index multiplied
by the index price weight which for the Nikkei 225 is

(17570 — 17050) X $5 = $2,600.

Index trading is very simple in terms of the mechanics of simple trades. You use
direct long or short positions. The subtlety in index trading is in understanding
exactly what combination of stocks each index measures, how these stocks move
together, and bow the different indexes mouve together. This is important for two rea-
sons. First, for hedging, it is important to understand how changes in the value of a
futures contract compare with changes in the value of different bundles of stocks. This
is critical for determining how much to hedge and whether or not hedging will be
effective. This is a lengthy topic and is discussed in the next section. Second, for spec-
ulators, the size of different index contracts are rather large and movements in the
index can be substantial in terms of dollars given the size of the contract. Therefore,
trading different spreads is an attractive alternative to a single long or short position.
The remainder of this section presents some spread trade examples.
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TABLE 10.1

Index Futures Contract
Quotes on 2 October
1997

TABLE 10.2
Index Futures Contract
Specifications

308

Open High Low Settle Change
S&P 500 INDEX (CME) $500 x index
Dec 964.75 969.70 961.10 969.10 +5.70
Mr98 973.00 979.50 971.80 979.45 +5.75
June 987.40 990.50 983.05 989.50 +5.75
Sept — - — 1000.80 +5.75
Est vol 65,362; vol Wed 65,217; open int 188,136, -158
Indx prelim High 960.46; Low 952.94; Close 960.40, +5.05
NIKKEI 225 STOCK AVERAGE (CME) $5 x index
Dec 17610 17610 17480 17570 -290
Est vol 601; vol Wed 857; open int 15,640, +178
Indx prelim High 17875.52; Low 17415.18; Close 17455.04, +387.12
NASDAQ 100 (CME) $100 x index
Dec 1119.50 1127.00 1114.00 1126.50 +11.00
Mr98 1135.00 1142.25 1133.90 1142.25 +11.00
Est vol 1,863; vol Wed 3,111; open int 5,074, +179
Indx prelim High 1113.51; Low 1102.05; Close 1112.89, +10.84
GSCI (CME) $250 x nearby index
Oct 200.60 204.00 199.50 203.70 +2.30
Nov 201.80 205.00 201.10 205.00 +2.50
Est vol 1,955; vol Wed 3,034; open int 23,364, +150
Indx prelim High 204.24; Low 199.42; Close 203.91, +2.48
U.S. DOLLAR INDEX (FINEX) 1,000 x USDX
Dec 97.54 97.64 97.11 97.42 +.03
Mr98 — — — 97.28 +.03
Est vol 1,800; vol Wed 1,084; open int 9,709, +348
Indx prelim High 97.80; Low 97.31; Close 97.64, +0.04
Source: Wall Street Journal.
Index Expiration Months Size Exchange
S&P 500 Index Mar, June, Sep, Dec $250 x index CME
S&P 400 Midcap Index Mar, June, Sep, Dec $500 x index CME
Major Market Index Mar, June, Sep, Dec $500 x index CME
NASDAQ 100 Mar, June, Sep, Dec $100 x index CME
Dow Jones Industrial Avg Mar, June, Sep, Dec $10 X index CBOT
Value Line Index Mar, June, Sep, Dec $500 x index KCBOT
NYSE Composite Mar, June, Sep, Dec $500 x index NYFE
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Chrough 1997 much of the substantial gains in stock market indexes were realized
due to mereases in prices of large. well-capitalized firms. Small and medium-sized firms
did not see the same gains. Suppose that early in the fall a speculator thinks that large
stocks are overvalued relative to medium-sized firms. Therefore, the price of the mid-
cap firms should gain relative to the large firms. The trader buys three S&P Midcap
400 Index contracts and sells two SEP 500 Index contracts. All three contracts
expire the following March. The speculator trades three S&P Midcap 400 contracts for
every two S&P 500 contracts because the first is roughly two-thirds the size of the sec-
ond. The Midcap 400 index futures contract is valued at $500 multiplied by the index
and the S&P 500 index futures contract is $250 multiplied by the index, but the Mid-
cap 400 index is approximately one-third the number of the S&P index.

Suppose when the trades were initiated the S&P Midcap 400 futures contract was
trading at 337.75 and the S&P 500 contract was at 979.45. Between the fall and spring
of next year, the S&P Midcap 400 contract increases 3 percent to 347.88 and the S&P
500 contract increases 2.5 percent to 1003.94. The trader’s intuition was correct,
prices of midcap firms increased relative to large firms. Let's examine the trading
returns. For the S&P Midcap 400, the return is

(347.88 — 337.75) x $500/contract X 3 contracts = $15,195
and for the S&P 500 contract. the return is
(979.45 — 1003.94) x $250/contract X 2 contracts = -$12,245

so the speculative strategy returns ($15,195 — $12,245) = $2,950. The two individual
trades resulted in large returns and losses, but the combined strategy or spread had less
risk.

For a second spread example, suppose a speculator examines the index prices for
the S&P 500 contract associated with different expiration dates. The March contract
is trading at 979.45 and the June contract is trading at 989.80. These index values
imply that the market consensus is that the actual S&P 500 Index will appreciate
slightly less than 1.1 percent between March and June. The speculator believes that
the appreciation will be greater over this three-month period based on economic and
business conditions that appear to be emerging and that the market consensus will
change to reflect this before the March contract expires. The speculator sells the
March contract and buys the June. Two months later, the March contract is trading at
924.45 and the June contract is at 945.26 when the speculator offsets the trades. The
return to the March contract is

(979.45 — 924.45) x $250 = $13,750
and the return to the June contract is

(945.26 - 989.80) x $§250 = -$11,135
so the net return is $2,615. Notice the market decreased substantially, but the differ-
ential between March and June increased. The change in the differential is what the

speculator anticipated. and it does not matter that the overall market level also
changed.
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The use of stock index futures contracts for hedging stock portfolios is not always as
simple as the use of futures contracts for hedging grains, livestock, and other physi-
cal commodities. Rarely does a stock portfolio manager control a group of stocks that
matches exactly with any reported index. This creates a type of basis risk, of course,
not really different from that which users of grain sorghum face when they use corn
to hedge sorghum or other types of feedgrain purchases. It is important that the
hedger understand how changes in the value of different stock index futures contracts
compare with changes in the value of stocks in the portfolio that the hedger manages.
This is important for determining how many stock index futures contracts to trade and
anticipating whether or not hedging will be effective in managing risk through pro-
tecting the value of the portfolio. This is the topic of this section, and we start with
two examples to illustrate the problem.

Suppose there are two portfolio managers that work for a mutual fund company.
Each person manages a portfolio of different types of stocks. One portfolio is com-
prised of high-technology computer-related firms and the other portfolio is comprised
of utility and related companies. Both portfolios are valued at $50 million. In early
October 1997, both managers are worried about the stock market being overvalued,
stock prices falling, and the value of their portfolios decreasing. Both managers hedge
their portfolios by selling S&P 500 Index futures. The December index is trading at
980. They each sell 204 contracts. This number of contracts protects each dollar of
the cash position with a dollar in the futures position (980 X $250 per contract).
Between early and late October, the December S&P 500 Index decreases 5 percent to
931 before the managers buy their contracts back and lift their hedges. However, the
cash market position for the two portfolio managers is rather different. The high-tech-
nology portfolio is worth $46.875 million and the utility portfolio is worth $48.5 mil-
lion. The futures position has made each manager $2.499 million. However, the
high-technology portfolio manager has lost $3.125 million in value, while the utility
portfolio manager has lost $1.5 million. The net position from the hedge of the high-
technology portfolio manager is —$0.626 million and the net position of the utility
portfolio manager is +$0.999 million. This hedge example is presented in Table 10.3.

The high-technology portfolio was underhedged and the utility portfolio was
overhedged. The overall market index decreased 5 percent. However, the value of the
high-technology portfolio decreased 6.25 percent, while the value of the utility port-
folio decreased 3 percent. All stocks and all portfolios do not mivror changes in the
overall markel index. Some stock values change more than the market index and
some change less. How do we construct a measure so that the proper level of hedg-
ing is followed?

The tool used is the same as that used to measure the variability in returns of dif-
ferent portfolios. Variability in returns is measured with a tool denoted as Beta. Beta
(B) can be measured with the following linear model

IPPOR, = 0.+ B MROR, + ¢,

where IPRoR, denotes the individual portfolio rate of return for time ¢, MRoR, denotes
the market rate of return ior the same time period £, o. and B are parameters to be esti-
mated with the data, and ¢, is the random unexplainable error. Data are selected to
capture the desired time period for the rate of return. For example. we may be inter-
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Date Cash Market Futures Market

High-Technology Portfolio

October Stock portfolio worth $50 million. Sell 204 December futures
contracts at 980 covering $49.98
million.

December Stock portfolio worth $46.875 million. Buy 204 December futures

contracts at 931.

—$3.125 million loss. +$2.499 million gain.

Portfolio and cash worth $49.374 million.

Utility Portfolio
October Stock portfolio worth $50 million. Sell 204 December futures
contracts at 980 covering $49.98
million.
December Stock portfolio worth $48.5 million. Buy 102 December futures
contracts at 931.
—$1.5 million loss. +$2.499 million gain.

Portfolio and cash worth $50.999 million.

ested in daily, monthly, or annual rates of return. This model is then estimated with
linear regression. All commercial spreadsheet software will perform this exercise with
the proper data.

The parameter B is the Beta of the portfolio. Beta measures the individual portfo-
lio rate of return relative to the market rate of return. If Beta equals 1 then the indi-
vidual porifolio moves one-for-one with the market. A 1 percent increase or
decrease in the market rate of return will be matched by a 1 percent increase or
decrease in the rate of return for the individual portfolio. In our earlier example, nei-
ther of the two portfolios had a Beta of 1. If Beta is less than 1, the rate of return for
the individual portfolio is less variable than that of the market. For example, if the mar-
ket return is +5 percent or —5 percent, the gain for the individual portfolio will be less
than +5 percent or the loss will be less than -5 percent. If Beta is more than 1, the rate
of return for the individual portfolio is greater than that of the market. For example,
if the market return is +10 percent or —10 percent, the gain for the individual portfo-
lio will be greater than +10 percent or the loss will be greater than —10 percent.

Different portfolios of stocks bave different Betas. Some groups of stocks offer
returns that are lower and more stable than the overall market—low-risk or low-Beta
stocks, and some groups of stocks offer returns that are higher and more variable than
the overall market—high-risk or high-Beta stocks. This is the problem experienced in
carlier the hedge example. High-technology stocks are high-Beta stocks and utilities
are low-Beta stocks. The high-technology portfolio decreased more than the S&P 500
future contract, and the utility portfolio decreased less than the futures contract.
However, a second problem emerges in that we should not use the Beta from the
mode] above to figure out how much to hedge. The Beta above measures the parallel
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movements between two cash market series. The individual portfolio cash value was
compared to the overall spot or cash market index. Futures markets for different
stock indexes are more variable than underlying spot market indexes. So, the port-
folio manager needs to estimate Beta using futures prices of the market index. This
model is

IPPOR, = 0.+ B, FMROR, + ¢,

where FMRoR, denotes the rate of return of the futures index for time period ¢, and
o and B, are new parameters to be estimated with the data. The data must be more
carefully selected. The time period should capture the length of the hedge. For exam-
ple, the manager may be interested in hedging the portfolio for one day, one week,
or one month. Again, this model is then estimated with linear regression.

Returning to our example, suppose the high-technology portfolio manager esti-
mates the futures market Beta to be 1.25, and the utilities portfolio manager estimates
the futures market Beta to be 0.6. These Beta estimates imply that the high-technology
portfolio is 25 percent more variable than the futures market index and that the vari-
ability of the utility portfolio is only 60 percent of that of the futures index. The port-
folio manager calculates the number of futures contracts necessary to cover the dollar
value of the cash portfolio and multiplies that number by the futures market Beta or

Number of Contracts = (Cash Portfolio Value / Futures Value Per Contract) X B,

This adjusts the hedge position for the variability of the underlying cash port-
folio. If the underlying portfolio is more variable than the futures index—Beta is
greater than 1—the hedger need to trade more dollars of futures contracts than the
value of the cash position. The high-technology portfolio manager will trade

255 contracts = ($50 million / (980 x $250 per contract)) x 1.25.

If the underlying portfolio is less variable than the futures index—Beta is less than 1—
the hedger needs to trade fewer dollars of futures contracts than the value of the cash
position. The utility portfolio manager will trade

122 contracts = (850 million / (980 x $250 per contract)) X 0.6.

We can double-check these inferences with numbers from the example. Remember,
the stock index futures contract decreases from 980 to 931. If the high-technology
manager trades 255 contracts, this will generate a $3.124 million gain in futures to off-
set the $3.125 million loss in the value of the portfolio. Likewise, if the utility portfo-
lio manager trades 122 contracts, this will generate a $1.4945 million gain in futures
to offset the $1.5 million loss in the value of the portfolio. The hedge example is
reworked in Table 10.4.

Now, the portfolios are hedged such that the changes in the value of groups of
stocks more closely match the change in the value of the futures position. The futures
gains and the cash market losses do not offset each other perfectly because each
futures contract is worth approximately one-quarter million dollars of stocks. Thus,
the gains and losses can easily be incorrect by this figure.

There is a second reason that the hedge examples may not work as perfectly in
practice. This is because of basis error and basis risk. However, basis error and basis
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Date Cash Market Futures Market
High-Technology Portfolio
October Stock portfolio worth $50 million. Sell 255 December futures

contracts at 980 covering
$62.495 million.

December Stock portfolio worth $46.875 million. Buy 255 December futures
contracts at 931.

—$3.125 million loss. +$3.136 million gain.

Portfolio and cash worth $49.999 million.

Utility Portfolio
October Stock portfolio worth $50 million. Sell 122 December futures
contracts at 980 covering $29.98
million.
December Stock portfolio worth $48.5 million. Buy 122 December futures
contracts at 931.
—$1.5 million loss. +$1.4945 million gain.

Portfolio and cash worth $49.9945 million.

risk are measured differently for stock and other indexes. We used the tool Beta to
measure the proper balance between cash and futures positions. For example, the
high-technology portfolio is on average 25 percent more variable than the futures mar-
ket index (average Beta of 1.25), and the utility portfolio is on average 40 percent less
variable than the futures index (average Beta of 0.6). Thus, to protect their respective
positions the two portfolio managers will hedge 125 percent and 60 percent of their
cash positions. But the key thing to recognize is that the Beta measures average vari-
ability. There is no guarantee that the changes in the portfolio relative to the futures
index will match the estimated Beta for any one bedge. Returning to our example,
suppose the high-technology portfolio actually decreases 30 percent more than the
index (actual Beta of 1.30), and the utility portfolio decreases 45 percent less than the
index (actual Beta of 0.55). This example is presented in Table 10.5. This is the equiv-
alent of basis risk for the index trader.

In addition to calculating the futures market Beta using the S&P 500 Index futures
contract, the portfolio managers would be wise to compare the rates of return of their
individual portfolios to other futures market indexes. For example, the manager may
wish to compare returns to the individual portfolio to returns from the Value Line
Index, the Nikkei, or the index from a European stock market. A model with a more
precise estimate of Beta, one with a lower standard error, suggests that contract is a
more effective hedging vehicle and that basis risk is lower. This would likely be the
case for a portfolio that was comprised of small company stocks or stocks of Far East
or European companies.

It may also make sense for the portfolio manager to make joint comparisons of the
individual portfolio to several futures market indexes. Suppose the portfolio in question
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TABLE 10.5

Portfolio Hedging
Example with Basis
Error and Where
Managers Cover a 1%
Change in the Cash
Position Value with
Sufficient Contracts to
Net a 1% Change in the
Futures Position Value
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Date Cash Market Futures Market
High-Technology Portfolio

October Stock portfolio worth $50 million. Sell 255 December futures
contracts at 980 covering
$62.475 million.

December Stock portfolio worth $46.75 million. Buy 255 December futures
contracts at 931.

—$3.25 million loss. +$3.124 million gain.
Portfolio and cash worth $49.847 million.
Utility Portfolio

October Stock portfolio worth $50 million. Sell 122 December futures
contracts at 980 covering $29.98
million.

December Stock portfolio worth $48.625 million. Buy 122 December futures

contracts at 931.
—$1.375 million loss. +$1.4945 million gain.

Portfolio and cash worth $50.1195 million.

is a combination of stocks from domestic and foreign companies. Then the most effec-
tive method of hedging may be to take positions in several futures contracts. The man-
ager would examine the model

IPROR, = 0. + B, DFMROR, + B;;,, FEMROR, + ¢,

where DFMRoR, denotes the rate of return of the domestic futures index for time
period ¢, FFMRoR, denotes the rate of return of the foreign futures index for time
period z, and @, B, and B, are parameters to be estimated with the data. B, and
By identify the proportion of domestic and foreign futures contracts to use relative
to the size of the cash position.

The concepts and methods discussed in this section so far have focused on general
stock index trading and hedging, and at first they may appear to be out of context for
producers, marketers, and users of agricultural products. However, these tools can be
useful to a manager of a publicly traded agribusiness company. Further, the concepts
and tools are useful to any business involved with hedging, including the farm firm.

Stock index futures can be used to hedge the value of a publicly trading agribusi-
ness. To the extent that changes in the stock price of an agribusiness parallel changes
in one of the stock index futures, the value of this stock can be protected. Hedging
the value of an individual stock is the same type of exercise as hedging the value of a
portfolio of stocks. The parallel movement between individual stocks and a broader
market index is known as systematic risk. The basis risk associated with this hedge
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wilt be rather large. Further. aedging with futures will not protect the stock value from
poor management. bad decision making. and low profits. This is unsystematic risk
and is specific to the firm. In this latter case. the stock price of the individual firm can
decrease irrespective of changes in the market.

The futures market Beta is also a useful concept and tool for any hedger. The idea
it communicates is that the hedger is interested in protecting the potential change in
the value of a cash position with the proper proportion of fultures contracts to the cash
position so that losses in one market are offset by gains in the other. It is unlikely
that the manager of a stock portfolio can trade a futures contract that matches the con-
tent of his or her portfolio exactly. Rather, the manager trades a futures position that
change in the dollar value comes close to matching the dollar value change in the cash
position. The same concept can be applied to any commodity and is particularly useful
for hedging commodities for which no futures markets exist. For example, no futures
market exists for 450-pound calves, U.S. barlev. grain sorghum, or feeder pigs. The
CME feeder cattle contract. the corn or the Canadian barley contracts, and the live hog
contract could be used. but it would require the hedger to know the proper futures-
to-cash ratio. It requires knowledge of the proper number of futures contracts needed
to protect the value of a cash position.

Let's work one more stock index hedge example. The example is summarized in
Table 10.6. Supposc it is late October and the stock market decreased rather strongly
the week before. However, unlike the decline in October 1987, many investors are
viewing this as an opportunity to buy stocks. There are lines at many brokerage houses
of customers wanting to place orders to buy actual stocks. In October 1987, the lines
were of people wanting to sell. An astute portfolio manager would recognize that in
a few days she will have new dollars with which to use to purchase stocks. However,
the market seems to be rallying now and it may be bid up to precorrection levels
before she has access to the new customer deposits. Anticipating the availability of
$25 million in new funds within a week, the portfolio manager buys 105 December
S&P 500 Index contracts at 950. One week later, the index and the December con-
tract have increased 2.75 percent. The portfolio manager lifts the hedge, uses the
$682,500 in futures gains to supplement the $25 million in new deposits, and makes
stock purchases in the cash market which has continued to rally. This hedge essen-
tially allows the portfolio manager to purchase stocks at prerally prices. It is exactly
parallel to the anticipatory hedges used by grain exporting firms who expect China,
for example, to buy wheat in the near future and the exporters want to “anticipate”
that need by buying wheat futures now. The hedge as described would be effective if
the manager is interested in purchasing a group of stocks with an overall Beta equal

I
Date Cash Market Futures Market
TABLE 10.6
October Stock portfolio cost $25 million. Buy 105 December futures Anticipated Stock
contracts at 950 covering $25 Purchase Hedge
million.
November Stock portfolio cost $25.6875 million. Sell 105 December futures

contracts at 976.
—$0.6875 million loss. +$0.6825 million gain.

Portfolio cost $25.005 million.
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to 1. If the manager is interested in more volatile stocks, she will need to take a long
position in the futures market greater than $25 million. If the manager is interested in
less volatile stocks, she can take a long position in the futures market less than $25 mil-
lion and still have an effective hedge. Note that the Beta level is important in each case.

A “matching” problem here is present in many hedge situations. The
issue is definitely there in many agricultural applications. An example
is the cattle feeder needing long hedges on lightweight feeder cattle and
short hedges on the much heavier fed cattle he sells.

INDEX PRICING MODELS
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This section presents a model that explains the rationale for different anticipated stock
index values for contracts deliverable at different times in the future. For example, if
it is currently October, what is the main economic reason for the futures contract that
expires in December to be different from the contract that expires in March? This model
examines the basis relationship that can be expected between the futures contract
index value and the actual cash market index for hedges that are lifted prior to the
expiration month. If a stock index hedge is lifted in October and the December con-
tract is used in the hedge, what is the expected difference between futures and cash
index?

The model is a slightly more complex version of that used to explain the differ-
ence in prices of two exchange rate contracts. The model is again based on the cost of
carry. The futures price for any financial instrument will equal the spot price plus the
cost of carrying the instrument to the delivery date. However, in this case, stocks pay
dividends and the dividend plus interest on the dividend after its payment can be used
to offset the carrying costs. In equation form,

N
Fp=850+¢ ) - z DA+ Ry

i=1

where F, ; is the futures price of the stock index at time / of a contract that expires at
time T, 8, is the spot index in time ¢, C, ; is the cost-of-carry portfolio from ¢ to T, D, is
the dividend on the ith stock of which there are N, and R, is the interest earned on
the dividend from the time of its receipt s until 7. The cost-of-carry equation can be
rewritten as follows if the cost of carry is a percentage:

N
Fp=8a+n " -YDa+n

i=1

where 7 is an annual interest rate, T — ¢ represents the length of time the instrument
is held, and T' - s is the amount of time after the dividend is paid. For example, if the
portfolio of 20 stocks costs the purchaser $1,000, the cost of carry and return on the
dividend are 10 percent, the portfolio is held 12 months, and a $0.50 dividend is paid
on all stocks after six months, then the future price of the portfolio will be

$1,000 (1 +0.10)' =$10 (1 + 0.10)"> = $1,089.51
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in the long run. This long-run price of this portfolio will be factored into the futures
price of the index.

Increases in the interest rate increase the opportunity cost of holding stocks and
attracting investment capital away from the stock market, and current stock prices
depreciate relative to future stock prices. Increases in dividends decrease the oppor-
tunity cost of holding stocks, thus attracting investment capital into the stock market,
which causes current stock prices to appreciate relative to futures stock prices.

Further, as the futures contract approaches expiration, as ¢t approaches 7, the
carry cost shrinks to zero, there is no opportunity for a dividend, and the spot price
and the futures price converge.

Frr=$¢

The premium between the current value of the index and the futures price of
the index, or between a nearby and a distant futures contract will reflect the antic-
ipated growth in stock prices. In a properly functioning economy, we expect the
economy to grow and stocks to appreciate in value. Thus, futures contracts for these
future periods should reflect the anticipated appreciation and the anticipated stock
index level at expiration. However, the link between the future value of the index and
the current value is created by expected dividends and the opportunity cost of
investment capital, and investors responding to these incentives will determine the
premium over time. This is a very long-run concept, however. In the short run, stock
prices appear to be influenced quite a bit by expectations and other factors. This is
the topic of the next section.

INDEX FUNDAMENTALS

Stock index fundamentals are not as complex as those for currencies but are more
complicated than fundamentals for some physical commodities. There are simply few
good supply and demand models that will predict stock index levels. This is not to say
there are no good methods for valuing stocks. There are disciplines in finance and
accounting centered around stock and company valuation. However, the models
appear to lose their explanatory power as stocks are aggregated into broader market
or categorical indexes. In this section we do not address valuation of individual stocks.
The reader interested in this topic should consult one of the numerous finance texts
on the topic. Rather, we attempt to provide some insight into the behavior of broader
market indexes.

Understanding stock index levels and changes in those levels requires some
knowledge of macroeconomics and the operation of an economy. However, stocks
are also speculative vehicles so that opportunity costs and expectations impact prices.
Thus, stock prices, like currencies, behave much like any other commodity in that
price is determined by the interaction and balance of supply and demand. If the
demand for stocks increases, prices will increase. If the demand for stocks decrease,
prices will decrease.

In the long run, stock price levels and the respective market indexes are deter-
mined by macroeconomic forces and equilibrium investment relationships.
Economies are rather closed systems. Spending by consumers on goods and services
goes to the firms providing those goods and services. That spending pays for the cost
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of resources used, production costs, management, and other services, and the remain-
der is returned to the owners of the firm or the stockholders. Wealth does not escape
the system unless it is wasted, and supply and demand are linked in this system.
Resources are the source of the wealth created, demand for goods and services creates
spending, providers of the goods and services earn the spending, and the system grows
through this multiplier effect. The economy grows through the consumption of
resources, investment in provision of goods and services, and increases in productiv-
ity. In the long run, stock prices reflect the growth and productivity of the economy.

Stock prices should reflect the returns to investment in the provision of goods
and services to the economy. Thus, stock prices reflect the sum of discounted future
dividends paid by firms. The discount rate applied to the dividend stream is the oppor-
tunity cost of investing in businesses. In addition to purchasing stocks, investors could
lend money directly to firms through the debt market. Investors can also lend money
to the government. The profile of investment opportunities contains choices of vari-
ous riskiness. There are high risk and low risk stock ventures, and high and low risk
debt ventures with government debt offering a riskless rate of return. Investors eval-
uate this profile.

Productivity and growth in the economy will result in increased dividends. This
will make stocks attractive relative to debt instruments and will increase the overall
market index as investors make purchases. Statistics that capture dividend payments
and that are frequently reported are the price-to-earnings ratios. This statistic is the
individual stock price relative to previous dividends and is widely reported in the
financial press. Increases in interest rates, primarily through actions by the central
bank, will make debt instruments attractive relative to stocks but will require stock to
earn higher rates of return in the long run. Thus, changes in interest rates by the cen-
tral bank often bave profound effects on stock prices and stock market indexes.
Anticipating changes in interest rates by the Federal Reserve System is a major
endeavor by financial institutions, and interest rate deliberations are kept secret
because of this. Current monetary policy is to use interest rate control to maintain low
inflation rates. Anticipating changes in the central bank rate thus involves anticipat-
ing changes in inflation.

An equation that is used as a base to stock price valuation is as follows

T
1
S = [E(S;) + DA+ r]——
’ ! 21' a+nm"

where S, is the current stock price, E(S;) is the expected stock price T periods in the
future, D, is the dividend paid during time ¢, and 7 is the interest rate. We see that the
current stock price is the expected future stock price plus discounted dividends, the
total of which is discounted back to the current time period. If the investor does not
intend to sell the stock in the future, then there is no expected future stock price and
T gets very large in the formula. From this formula, we see the importance of dividends
and the interest rate for long-term stock valuation. However, in the short term, expec-
tations play a very important role.

If investors purchase stocks with the specific expectation of selling them at a
higher price, or if investors short sell stocks with expectations of purchasing them
back at lower prices, this can create speculative bubbles like those observed in the
price history of a stock or index. Investors buy because they think stock prices are
going higher. The act of purchasing pushes stock prices higher and the expectation
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is realized and reinforced. Investors usually continue to push stock prices higher. The
follow-the-herd psychology so prevalent in the commodity markets is also present in
the stock market and stock index futures market. The conclusion that can be drawn
bere is that technical analysis should be an effective tool for timing purchases and
sales. Or, at least, technical analysis should be more effective than following emotional
instincts.

The importance of expectations in determining trading patterns and influencing
prices is recognized in the use of circuit breakers. If stock market indexes or futures
on the indexes move down excessively, stock market and futures exchanges have poli-
cies in place to close trading for short periods of time. The Federal Reserve System can
also suspend trading. Those familiar with futures markets will recognize these as limit
moves and may remember trading being closed or sharply constrained following a
limit move.

The performance of the stock market and various indexes through 1997 deserve
discussion. The market has made substantial gains through this time. Some indexes are
registering 20 percent to 30 percent returns over the previous year and price-to-earn-
ings ratios are at or near all-time highs. High price-to-earnings ratios are not good. It
implies investors have paid a lot for stocks and that dividends have not increased at
the same pace. There has been considerable discussion about whether these growth
rates, and in fact whether these price levels, are sustainable. The market corrected
hard in October 1987, decreasing 15 percent to 18 percent, but the correction was
very short lived. What do the fundamentals tell us? The picture is not clear. There are
credible models and research that suggest the current price-to-earnings ratios cannot
be maintained and that earnings will not increase. Rather, the future holds a real price
depreciation—nominal stock prices will fall or will increase in price slower than the
inflation rate. There is much discussion about a new economy, usually related to
improved productivity through computers and management consolidation. The dis-
cussion also ties in an increasingly global economy and the benefits of international
trade. However, while the discussion sounds good, the scientific evidence of even
something that should be easy to measure, such as improved productivity through
increased use of computers, is very hard to find. And yet the stock market continues
to appreciate in the face of this evidence.

A point that does not receive as much discussion is the change in the investment
behavior of the average household. Governments are trying to reduce their responsi-
bility for providing retirement funds to citizens. In response, more households are
investing in stocks—either directly or through organized mutual funds—in response
to these incentives. This would improve demand for stocks and put buying pressure
on the market. The improved demand for stocks is especially apparent given low inter-
est rates and returns to debt instruments. This ties the stock market behavior back to
the equations presented earlier that link stock index price through time to opportunity
costs. And we should remember the discussion about speculative bubbles.

The long-term factors that influence stock prices and market indexes are
productivity and economic growth. Changes in dividend returns and in
long-term interest rates are the primary determinants of long-term
changes in stock prices. Interest rate actions by central banks and
investor expectations are the primary determinants of short-term
changes in stock prices. The psychology of the market is there just as it
is in commodity markets, and it would be hard to convince you that
what happens in the stock market will not be a factor in what it does
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tomorrow. If that day-to-day dependence is there, then all the technical
tools discussed in prior chapters will help you in buying and selling
stocks or in using stock index futures.

Stock indexes seem to have become of a part of our daily lives. More indexes are
watched and are widely reported. Their increasing importance is probably because we
are taking more of a responsibility for providing for ourselves in retirement years. This
increased interest could also be because of the recent astounding growth in the vari-
ous indexes. In any case, indexes are used as an indicator of the well-being of the econ-
omy. The futures contracts for the various indexes seem to be going through more
of a period of change than growth. There are booms and busts in popularity and con-
tracts are rewritten to attract more volume. The lackluster interest may change if the
market succumbs to a reversal in fortune—or at least a slower growth. These instru-
ments can be important risk management tools for the growing wealth amassed in
mutual funds.

In addition to stock indexes, several other indexes track inflation, bond prices, and
the U.S. dollar. The concept of an index is very popular with futures exchange man-
agement, and more indexes will likely be traded in the future.

With the variety of indexes available, it is important for the trader to be aware of
what the index measures. All indexes are a composite measure of price level. The
prices are for publicly traded stocks in the various stock indexes. Stock indexes, and
indexes in general, are value weighted or price weighted. Value weighting implies that
the index is a weighted average of prices, where each price is weighted by the num-
ber of shares issued by the company. Price-weighted indexes are simple averages.
Price-weighted indexes are most affected by changes in the price of high-priced
stocks. The S&P 500 Index and NYSE Composite Index are value weighted. The DJIA
and Nikkei 225 are price weighted.

The index also depends on the prices in the sample. A variety of indexes are avail-
able and being considered for trade, and they differ mainly by what stocks go into the
sample. There are stock indexes futures now for midcap firms (medium sized), small
firms, and growth firms. Indexes are also available for trade in most western European
and Asian futures exchanges.

Indexes are simple (o trade. The value of a position is the index multiplied by a dol-
lar amount. The gain or loss on the trade is the difference between the level of the index
at the sell point versus the buying point, times this amount. Trading these indexes could
be very useful to people with portfolios of stocks, the value of which they wish to pro-
tect.

However, hedging is not so simple. Any individual index will not likely mcaitch
the combination of stocks in a specific trader’s portfolio. It is unlikely that a 1 percent
change in the value of a trader’s stock portfolio will be matched by a 1 percent change
in the stock index or futures contracts on the index. There are portfolios that are more
variable than the market index. higher risk portfolios, and portfolios that are less vari-
able, low risk portfolios. The trader must understand the degree to which changes in
the value of the portfolio move in parallel with changes in various indexes.

Currently. traders use the tool "Beta™ to measure the degree with which their port-
folios follow the market index. A similar futures market Beta must be calculated to
measure the degree to which changes in the value of the portfolic follows changes in
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the value of the futures index. This futures market Beta measures the futures position
as a percent of the cash position that should be traded to completely hedge the port-
folio. For example, if the futures market Beta is 0.75, that suggests the trader should
sell futures contracts worth 75 percent of the value of the cash portfolio. Likewise, a
futures market Beta of 1.25 suggests establishing a futures position of 125 percent of
the value of the cash position.

There is little basis risk in the stock index market. The buying and selling in the
futures market pushes the value of the futures contract very close to the index in the
expiration month. However, only four index futures contracts are traded for any par-
ticular calendar and there will be differences between the cash and futures index for
nonexpiration months. This difference in predictable. The futures contract value is the
value of the index that is anticipated in the expiration month. Therefore, a trader can
work backwards in time to determine nonexpiration-month levels of the index given
estimates of the rate of appreciation of the index.

The fundamental economic factors that affect the value of different stock indexes
are well rebearsed. Stock prices reflect the mcarket consensus of the well-being of the
economy. A strong and growing economy creates wealth, and this prospect is priced
into the value of capital assets. However, the stock market also reacts strongly to
opportunity costs of investment. If returns to other capital assets are low, such as debt
instruments and their respective interest rates, investors will tend to bid aggressively
for stocks. This market is also subject to the psychological factors that overprice and
underprice other commodities. Some market conditions are common regardless of the
product traded.

Futures contracts for stock indexes, and indeed indexes for other assets as well,
will likely continue to grow in importance. And these futures will also likely continue
to change. Contracts will be designed, written, and rewritten to belp asset bolders
manage visk and attract speculative capital.

B Futures contracts on stock indexes are some of the most important financial
Sfutures contracts. Further, there are futures contracts based on other indexes which
measure other dimensions of risk and performance in the economy.

B The futures industry is on the verge of a proliferation of stock index contracts. New
indexes are emerging that summarize the performance of different industry groups
within the U.S. domestic stock markets and indexes for stock markets in various
Jforeign countries.

B The contracts can be used by portfolio managers to insulate the value of their port-
Jfolios from changes in the market. This includes gains as well as losses.

B Indexes are simple to trade. The value of a position is the index multiplied by a
dollar amount. The gain or loss on the trade is the difference between the level of
the index at the sell point versus the buying point, times this dollar amount.

B Hedging is more complex. A futures market Beta must be calculated to measure
the degree to which changes in the value of the portfolio follow changes in the
value of the index. This futures market Beta measures the futures position as a
percent of the cash position that should be traded to completely hedge the port-
folio.
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W Little basis risk exists in the stock index market in expiration months. Further, the
difference between the cash and futures index for nonexpiration months is rela-
tively predictable. The futures contract value is the value of the index that is antic-
ipated in the expiration month.

B The fundamental economic factors that affect the value of different stock indexes
reflect the well-being of the economy. However, the stock market also reacts
strongly to opportunity costs of investinent in interest-bearing debl instruments.
If interest rates are low, then stock prices tend to be bigh. This market is also sub-
ject to the psychological factors that make technical analysis useful.

M Stock indexes futures contracts will continue to grow in importance and will con-
tinue to change to attract traders.
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