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JIntroduction

Futures markets exist to meet the needs of commercial trade having
forward commodity dealings. The dynamics of commodity markets lead to
continual changes in forward pricing needs as well as price risk. Market

structures change and markets often deviate from the competitive model.

-
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Much of the variability in the use of futures markets can be tracedvnbt

only to ‘the basic characteristics of each commodity but also to many of
the structural related characteristics of the markets. . In the foliowing
analysis, an econometric model incorporating many of these characteristics

is developed to partially explain changes in hedging, speculation and

volume activity.

Futures’Trading Theory

Hedging (H) and speculative (S) positions are establiShéd because of
the benefits realized from holding futures contracts. Similarly, the cost"
of trading futures relates to those positions as well as to the total
volume (V) of trading taking place. The net benefits from futures commit~

ments relate to the futures trading activities variables, i.e., N = N(H, S,
. - : .

V). Optimally, the level of each activity increases to the point where

=Ny = 0 and the solution to these first order conditions suggest
that H = H(S, V), S =S, V), and V = V(H, S). Futures trading activities

differ across commodities and time thus suggesting that the net benefits

are also predicated on the economic environment in which trading takes
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gﬁﬂrough %ach activity, then XH’ XS’ and XV includes those vari-
éﬂiég:tﬁﬁtlinfiuénce hedging, speculation, and volume, respectively, i.e.,
H = H(S, V, XH), S =S8, Vv, XS), and V = V(H, S, XV)' Inclusion of Xi in

each activity equation assumes that the exogenous effects were in the

initial net benefit function.

Exogenous Effects

Futures trading differs across commodities in part as a result of the
unique aspects of each commodity market.. Since trading activities are
measured across markets, cross sectional effects on the activity eduations
can be expected. Even with the cross sectional differences, thergvafe a
number of variables that should influence the ie;el of t;ading i;respective
of the commédity market. A list of variables included in.the activity
equations are reported in table 1.

Historically, the existence of a highly competitive industry has been
setforth as a prerequisite for a successful futures market. Competition is
often measured by industry concentration (CN) and as cohcentraﬁion in-
creases trading is expected to decline. An argument can_also be maae that
some concentration may be indicative of firms being of sufficient size to
effectively use the market apd, henﬁe, a‘positive relationship between con-—

centration and hedging could be expected in the lower ranges of concentra-

tion. Ultimately, as concentration increases to the point that prices can

be influenced by a few firms, the level of commercial use of the market

should decline.
The level of hedging should be related to the potential for using the
market as will be discussed in the next section. Also, increases in the

number of potential traders should increase the level of hedging activity.




Table l.--Exogenous effects on futures trading.

Activity Equation Variable Descriptiona Theoretical
Effect

Hedging (H) Industry concentration (CN) (t)
Firm numbers (FN) (+)
Price risk (CV) +)
Futures performance (RR) ) +)
Government support (LX) -)
Market maturity (AG) )
Product perishability (PE) ?)

Speculation (S) - Price risk (CV) ' )
. - Opportunity cost (IR) -)
Spreading opportunities (SV) )

Product perishability (PE) (?)
Market maturity (AG) (+

Volume (V) Product perishability (PE) (?)
Number of exchange pits (NP) +)

Spreading opportunities (SV) +)

- Exchange ranking (ER) +)

Time adjustment (TT) +)

~N

aSpace linmits a detailed explanation of each variable. However,
variable descriptions are available upon request to the authors.

Total firm numbers (FN) caﬁ be used as one measure of this potential and
a positive relationship between fi;ms and total hedging should exist.

The degree of price risk (CV) differs with eacﬁ commodity and as such
forward priéing needs vary across markets.. Increases in cash pgice risk
should lead to greater commercial use of futures contracts. Similarly,
high -levels of price riskhsuggest the potential for windféll speculatiye
gains. = Speculative activities would be expected to rise with those markets

’

having a greater potential payoff. While price risk indicates the need for

trading, poor performance in the futures market relative to the cash price

would deter hedging, i.e., bééis risk reduces hedging use. Using the cor-
relation coeffiéient (RR) bet&een the cash and futures market as a measure
of performance, then a positive relationship with hedging should be ob-

served. The performance variable would not be in the speculative equation

since basis has no direct effect on speculative returns.




Futures markets do not exist in markets where prices are completely
regulated. In concept, many agricultural markets have some elements of
price regulation via price supports and related programs. As price sup-
ports (LN) increase, the need for forward pricing is likely to decline and
hedging activities would be reduced.

The cross section of futures contracts includes markets that have

existed for a number of years as well as relatively new markets. Concep-

tually, there exist a matﬁration period (AG) in which commercial use of the
market is developing. Both hedging and speculative activities would be ex-
pected to rise as the markets mature. In addition to matufity,;the actual
levels of trading may also be influenced by the general charécteristics of
the product, e.g., is.the pro&uct perishable or non-perishable (PE). /Stor_
/
ability has long been thought to be a prerequisite for futures trgding, yet
the introduction of futures in semi-étorables such as livestock raises
questions as to the validity of the initial storability argument. Inclu-
sion of a storability variable in the activity equations can be used to
address this issue.

Five additional exogenous variables are introduced into the analysis
and are briefly identified below. Rising interest rates (IR) raise the
opportunity cost for speculative capital channeléd into futures markets and
speculation should decline with the higher rateﬁ. Futures spreading oppor-
tunities (SV) should inflqeﬁée speculative activity. Spreading potentials
either increase total speculation or it could spread existing speculation
over more markets: While the direction of effect can not be stated, there
is no question that spreading opportunities influence both speculation and
the volume of trading. The number of pits (NP) and exchange ranking (ER)

are expected to account for part of the volume differences across the markets.

Both of these should reflect larger volume activity. Information on

.




futures markets has increased over time and the markets are generally

more accessible to'potential users. The growth in volume of trading for
fixed levels of hedging and speculation is likely to have increased over
time. Hence, a trend variable (TT) is included in the volume equation to

capture this effect.

Endogenous Effects

The first order conditions show each activity to be related to the
others, hence, the activity equations represents a simultaneous system.
The parameters for épeculation and volume in the hedging equation show the
importance of liquidity in the market place if commercial use of the market
is to succeed. The relationships among the endogenous variables in.eé;h
eduation can be used to show the impac; of too little hedging and/;r specu-
lation as Qell as establishing some indication of the optimal ratio of
speculation ‘to hedging. g

Each activity variable is def?ned in contract units corresponding to
each commodiﬁy market. Since the empirical analysis is over cross sections
the units of each endogenous variable must be comparable. A study by
Telser of total futures trading activity addressed the scale problem-by ex—
pressing all contracts in terms of dollar value [Telser]. This procedure
while valid does interject additional trading.variability due to substan-
tial pfice differences écrpss commodities. An alternative would be to de-

7

fine the user size of each market (TS) measured in contract equivalénce and

then express each activity relative to the market potential, i.e., H =

H/TS, § = S/TS, and V = V/TS. Clearly, 0 < i < 1.0 and § and ¥V would gen-

erally be less than one depending on the.précise period of measurement of

-

each variable.




Empirical Futures Model
The activity equations are simﬁltaneoué and are measured over Both
cross sections and time; hence, estimation procedures must deal with pooling
cross sectional and time series data within a simultaneous system. The
problem is further complicated in that the number of observations per cross
- section are not constant. fime dées not permit a complete development of
the explicit functional form, however, the final model was shown to be sim-
ilar to the logistic model. Given this functional form, the activity equa-
tions are shown in équétibns (ia; b, ¢). Each variable carries the ith
cross sectional and t time period sugscripts but the subscripts have beén

dropped for editorial convenience and equation 1 represents the linear form

y
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of the logistic equation. The residual in each equation is assumed to have
- : /
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(1a) H 7125 + YIJV* + 810 + BIICN + BIZCN + 613m + 614CV + BISCV + 816RR + E17LN + BISAC + 5191’5 + uy

Fs

15 - * * ' 2,
(1b) S 1un + 723V + 820 + 824(.'\! + 8250! + BzaAG + 329”: + 82,10"‘ +8 SV+u

2,11 2

lc v - n* + S* + g
(1c) Y3 Y32 + 530 839\"2 + 83.1ISV + 93,12NP + 83.13r'R + B),lbn + uy

and H* = log(1/H-1), S* = log(1/5-1), V* = log(1/V-1).

a cross sectional effect where u,. =

v.. *+e.. . Using varilance npo-—
it ji ijt sing b compo

nents pooling procedures, the variance of each equation (j) is defined as
62 = o2, + 6%, and p o2 /02 A solution to the poolin blem follows
. = . . . =0 _./o.. roblem
i vi Tej i ovi'Ys P &P ,
by estimating that portion of the overall variance due to the cross section
'(pj) and then making the appropriate transformations on the covariance

matrix [Ward and Davis, p. 395). Since the system is simultaneous, reduce

form estimates of H*, S*, and V* were calculated. Estimates of each activ-

ity were substituted back into equation (1) and the pj values were calcu-

lated by maximization of the concentrated likelihood for each equation.
After correcting for pj,'thc equations were re-estimated using seemingly
unrelated regression since the residuals were expected to be related across

the three activity equations [Parks].




The third stage estimates are reported in table 2 along with the t
statistics. The signs for nearly all parameters were as expected and sta-
tistically were acceptable. The pooiing ratio fbr hedging was largest (i.
e., p1=.7), thus indicating that the most cross sectional difference occurs

with the commercial use of the market. Speculative variation would be ex-

pected to be less related to specific markets and the lower value of bz .

(i.e., p2=.3) confirms this hypothesis. The weighted R2 for the system

equals .61, indicating a reasonable level of explanatory power of the

system.

;

" Table 2.--Third stage estimates of futures trading response functions (see
equation 1).

Variables ’ Activity Equations

Hedging Speculaticn Voluxe

Hedging . ’ -.12467 (~.7405)2 .63549 (5.4016)
Speculation 52924 (2.8188) ‘ .01598 (.1068)
- Volume 1.15006 (4.9248) 1.05694 (4.6166) o
Intercept -3.33861(~1.4874) -=5.34745(~-3.4715) 4.48053 (4.3128)
Concentration - ,05517(-1.0634) ’
Concentration Squared .00125 (1.8980)
Firn Numbers - .00002(-1.8120)
Risk Ratio .16372  (.4584)
Price Risk  .15867 (5.4478) .10507 (4.8498)
Price Risk Squared .00282(~4.9745) -.00199(-4.5791)
Government Price
Support 35389 (1.2020)
Perishability . .25286 (-.2600) .23679  (.5615) .73004% (1.2652)
Maturation .02967(-3.9250) -.00130 (-.3657)
. Interest Rate . ] .10809 (3.2558) °
Spreading .02436 (2.3436) -.02341(-2.1930)
Number Pits .00124 (.1051)
Exchange Ranking : 13811 (1.8365)
Time Adjustment -.04943(-3.5172)

Pooling Coefficient
Number of Observations
Number Cross Sections
Weight RZ

MSE

Total d.f. -

2¢ statistics in parentheses.




Futures Response Surfaces

The empirical results in table 2 providé a number of new insights for
quantitatively understanding futures trading activity. Some of the more
important response surfaces are shown in figure 1. For each case discussed
below, the response function is calculated over values of a particular var-

iable under the conditions that the combination of all other variables

yield either a relative high or low initial value of the activity variable

being considered.
The impact of some level of industry concentration on futures trading

Vis clearly evident in figufe la. Using low concentration as the competi~
tive norm the model shows an increase in hedging with moderate increases in
concentration, thus the argument that some size advantages émong gir%s is
necessary to effectively use the market is suppo}ted. However,'gs concen-
tration continues to increase, the level of commercial use of the market
declines rapidly once concentration exceeds approximately 20 percent. This
general relationship provides new evidence showing the impact of moving
away from the competitive -model. The effect is eventually negétive, but

structures other than highly competitive can effectively support futures

markets. One can take this response surface as a general guide for judging

the likely success of futures across market structures or as structures
change over time.

Figure 1b and c give;é comparison of hedging and speculative activity
as the level of market price risk increases. The response surface shows
that as the level of price risk increases, eventually both commercial and
speculative activities increa;e. Hedgers are trading against price risk
and speculators are trading for the larger potential payoff. For low
levels of risk, the response function is somewhat confusing in that it

suggest an initial decline in trading activity. For the declining portion
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Figure 1.--Futures tirading response functions (see table 2).




of the function the data seldom ranges down to the lowest values included
in the figure. Likely, there is a range of price variability in the lower
portion in which considerable trading experimentation takes place wheréag
for the more volital markets the use of forward pricing becomes an integral
part of the commercial operations. Parallel arguments follow for specula-
tive entry and exit. Speculative entry into 1§w risk markets may initially
be high but exit occurs since the potential payoff is low. One hypothesis
could be that much of this entry is with new speculators. |
The results for futures market performance was not statistically sig-

nificant as seen in table 2. Overall, the correlation coefficients were

relatively high across most of the commodities and, hence, the data did not

include a market that persistently performed poorly according to/tﬁe cri-

- ~

teria used. Also, the parameter for perishability was not particularly
important‘in either thebhedging or speculative equation. That is; the

levels of commercial use of futures markets were not related to perish-
abilityrqnce ali other factors are.congidered. The volume equation does
indicate that an increasing level of trading turnover is evidient whére

comparing the storable to. the semi-storable commodities.

Market maturation is important when evaluating the potential growth
curve for a new contract. The growth process for the hedging activity is
given in figure 1d. The positive relationship with age immediately indi-
cates that a maturing period exist after the introduction of a contract
and that hedging use increases over the age range df contracts.

Artifical reéulations we%e considered by evaluating the effects of
price supports relative to existing cash prices. When the loan rate is
one, the cash price has declined to the support level and the loan param-

eter in table 2 shows this to reduce the level of hedging. The amount of

change is small relative to the other effects but 'the direction of effect




is as hypothesized. While price controls dampen hedging use, rising in-
terest rates yield an almost linear decline in speculation. Returns for

alternative investments are high and often less risky, hence speculative

capital flows from thé futures markets as illustrated in figure le.

The activity equations are simultaneous and thé estimafes in tablé 2
éan be used to show the pértial and total effects of each endogenous vari-
able. While time does not permit an exhaustive aﬁalysis of these re-
sponses, three partial effects are illustrated in figures 1f, g, and h.
Figures 1f and g show hedging directly responding to increases in specula-

tive activity and to total volume of trading. Clearly commercial use of

futures trading is attracted by greater market liquidity. kComparisoﬁ of

. ) ) ,_/ :
the activity parameters show volume to be more important than speculation

PN

in attracting additional hedging. Similarly, increased volume ieads to a
‘direct increase.in spécﬁlation as shown in figure 1h. 1In cﬁntrast, heéging
activities tend to have_little direct effect on speculation (i.e., specu—
lators are more concerned with total activity and not just.the source of
<trading). Hedging does have an indirect effect on speculation in that
hedging is highly significant in the volume equatiod and volume enters the
speculativg equations. A complete éﬁalysis at this point Qould include
es;imation of the hedging relative to the total volume as well as to specu-
lation. Total effects would be measured and the importance of market

/

liquidity setforth.
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Conclusion
Both commercial and speculative use of futures markets differ across
. commodities. However, much of the differences in use have been explained by
variables not unique to any particular commodity. A pooléd cross
sectional-time series simultaneous system has been estimated to eﬁpirically

measure the futures trading activity.
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Footnotes
#Dr. Ward is a professor and Mr. Behr is a Ph.D. candidate in the

Food and Resource Economics Department, University of Florida.

1Two different weighting schemes were considered for inclusion of non-

reported (NR) data; This summary paper used the weighting scheme where:
HR 'OINR )
H = HR + HNR aqd HNR = (—) (1 - —Bi—) letting OI = open interest. The

+ S
HR R
following commodities are included in the analysis: wheat, corn, oats,

soybeans, soybean oil, soybean meal, potatoes, hogs, pork bellies, live

cattle, feeder cattle, eggs, FCOJ, and cotton.




