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risk are likely due to the opportunity for sellers to adjust their production decisions for
sale in the spot market depending on the nature of cost, which is revealed to them after
trading in the forward market.

Earnings

Random shifts in unit values and/or unit costs are a source of earnings variability in the
test treatments. This source of variance must be removed in order to compare the earn-
ings data across treatments. An adjustment to earnings can be calculated by multiplying
the amount of the shift parameter for cost and/or resale value by the average (across
replications) quantity traded in the market period. This adjustment factor then can be
added to or subtracted from the unadjusted or observed total earnings to obtain adjusted
earnings.’

Average adjusted buyer earnings and average adjusted seller earnings for periods
11-15 are illustrated in figures 7 and 8, respectively. Adjusted buyer earnings in each
of the test treatments are higher than in the control treatment. Treatments exhibiting
uncertain demand yield the highest adjusted earnings for the buyer. Adjusted seller
earnings, in contrast to buyer earnings, are lower for each of the test treatments, as
compared to the control treatment. These results follow from the relative prices among
the treatments. Prices are lower in the test treatments in both the forward and spot
markets as compared to the control. This provides a price advantage to the buyer. Thus,
relative earnings are higher for buyers when there are supply and/or demand risks in
the forward/spot trading institution.

Results of Duncan’s multiple-range test for buyer and seller adjusted earnings by
treatment are reported in table 4. Mean adjusted buyer and seller earnings across
replications for periods 11-15 range from 130.92 tokens for the seller in the supply and
demand risks treatment to 166.82 for the buyer in the supply and demand risks treat-
ment. Buyer adjusted earnings are not significantly (¢ = 0.10) different for any treat-
ment. This also is the case for seller adjusted earnings. For corresponding treatments
between buyers and sellers, buyers earn significantly more than sellers in both the
supply and demand risks and the demand risk treatments.®

An interesting pattern emerges in the distribution of earnings between buyers and
sellers when supply and demand risks are incorporated into the experiments. Earnings

® An example of the calculation of adjusted average earnings follows. The shift parameters for periods 11-15 in the first rep-
lication of the uncertain demand treatment are 7,~10, 3, 1, and -1, The total adjustment due to the random shift is the shift
parameter times the quantity traded during the respective period, or Tx21, -10x 19, 3x21, 1x23, and —1x 20 (giving 147,
-190, 63, 23, and —20). These are the correction factors. The adjusted total earnings for each period are the unadjusted or
observed total earnings minus the correction factor, or 1,217 — 147, 890 + 190, 1,233 — 63, 1,223 - 23, and 1,150 + 20 (giving
1,070, 1,080, 1,170, 1,200, and 1,170). The average correction factor for buyer earnings is the total adjustment in each
period divided by four (the number of buyers): 36.75, —47.50, 15.75, 5.75, and -5. Adjusted buyer earnings are the observed
buyer earnings in each period minus the respective average correction factor for buyer earnings (210 — 36,75, 140.25 + 47.50,
191,75 - 15.75, 192 - 5.75, and 169 + 5).

®The F-test was used to test for equality of pairwise variances (calculated over replications and periods 11-15) for adjusted
buyer and seller earnings. The variances in earnings range from 74.59 for the buyer in the supply risk treatment to 513.43
for the seller in the demand risk treatment. The variance in adjusted earnings for the buyer is significantly (@ = 0.10) higher
in the demand risk treatment than in the supply risk treatment. The variance in earnings for the seller is significantly higher
in both the demand risk and no-risk treatments than in the supply risk and the supply and demand risks treatments. For
corresponding treatments, the variance in seller earnings is greater than that for the buyer in the demand risk treatment,
and the variance in buyer earnings is greater than the variance in seller earnings in the supply risk treatment.
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Figure 7. Combined forward and spot markets: Average
adjusted buyer earnings, periods 11-15
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Figure 8. Combined forward and spot markets: Average
adjusted seller earnings, periods 11-15
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Table 4. Results of Duncan’s Multiple-Range Test for Buyer
and Seller Adjusted Earnings by Treatment in the Forward/
Spot Markets, Periods 11-15

Buyer (B) or Mean Adjusted
Seller (S) Treatment Earnings*
B Supply & Demand Risks 166.82*
B Demand Risk 161.42%®
B Supply Risk 156.47%
S Control 148.35°
B Control 148.15 ¢
S Supply Risk 141.82%
S Demand Risk 133.08°
S Supply & Demand Risks 130.92°

*Means with the same superscript alphabetical letter are not significantly different
at the ¢ = 0.10 level.

for buyers and sellers are about equal with no supply and demand risks. Earnings for
buyers increase, as compared to the control treatment, when there is supply risk,
although the difference in earnings between buyers and sellers is not statistically
significant. The share of total earnings which goes to buyers increases even more
when there is demand risk, as compared to supply risk, and is highest when both supply
and demand are uncertain. Seller earnings are about 22% lower than buyer earnings
for supply and demand risks, and about 12% lower when there is no risk. These
experimental results suggest that the buyer benefits from risks at the expense of the
seller.

A question arises as to why buyers benefit to such an extent from demand risk. The
explanation likely is due to the additional price risk faced by sellers in the spot market.
It is important to recognize that sellers face this price risk regardless of risk treatment.
Sellers respond by accepting lower prices in the forward market because they wish to
reduce the price risk in the spot market. Krogmeier et al. report a tendency for prices
in a forward market to converge to levels lower than those in a spot market when there
is no other risk and no endogenous choice in market institution. When buyers face
uncertain redemption values, they likely respond by lowering their bids. The desire by
sellers to reduce price risk in the spot market works to the advantage of buyers when
submitting lower bids due to demand risk. Thus, sellers appear to be willing to offset
price risk in the spot market, particularly when faced with other risks, by trading in the
forward market and taking less earnings relative to the buyer.

Total adjusted earnings range from 1,178.01 in the demand risk treatment to 1,193.13
in the supply risk treatment. Total possible earnings are 1,200 tokens; thus 98-99% is
obtained by buyers and sellers. Total adjusted earnings are not significantly different
across treatments (based on results of Duncan’s multiple-range test, not reported here).
Efficiency of the market therefore is not affected significantly by the random shifts in
supply and/or demand.
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Summary and Implications

Trading in the forward market dominated over spot market trading when agents were
given the choice of participating in a forward market and/or spot market. This occurred
even in the presence of supply and/or demand risks in the forward market. These risks
were incorporated into laboratory markets by randomly shifting the supply and/or
demand schedule(s). Approximately 80-90% of the trades were made in the forward
market regardless of the risk treatment. There seem to be incentives for both buyers and
sellers to avoid the risks associated with production and price in the spot market, even
when there are risks in the forward market.

There were no significant differences in trade prices or quantities traded across risk
treatments in either the laboratory forward or the spot markets in the forward/spot
design. Variances in prices in the spot market were significantly greater in each of the
risk treatments than in the control treatment. When supply (cost) risk was present, the
variance in units traded was significantly greater than when this risk was not incor-
porated into the experiments.

Random supply and/or demand did not significantly affect the efficiency of the mar-
ket, as judged by the total earnings after adjusting for the random supply and demand
shifts. Between 98% and 99% of the total possible earnings was obtained by the buyers
and sellers in the alternative treatments. Adjusted earnings were not significantly
different across treatments for buyers or sellers. When buyer earnings were compared
to seller earnings, buyer adjusted earnings tended to be higher than earnings for sellers,
and were significantly higher in both the supply and demand risks and the demand risk
treatments.

The results of the experiments conducted in this study suggest that the current trend
toward increased forward contracting in food markets will continue and likely will
become more prevalent. The distribution of buyer and seller earnings tends to favor the
buyer, particularly under demand risk, when there is endogenous choice between
forward and spot markets. Consequently, there is likely to be increased pressure to
monitor firm behavior in the food industry. While the trend toward more forward
contracting may be justified in terms of risk management and efficiency, seller earnings
may be reduced.

Issues related to structural change, including the impacts of forward contracting and
price risk, are increasingly important in agricultural markets. It is difficult, however,
to determine the impacts of either increased forward contracting or price risk in natur-
ally occurring markets. The specific terms of forward contracts are often unavailable.
The effects of confounding and uncontrollable factors influencing prices in observed
market data are not easily separated. Laboratory experiments in economics offer an
approach to gather data that may not otherwise be available. Control in obtaining data
can be maintained when using experimental techniques, and thereby reduce confound-
ing influences of factors determining price and quantity.

A shortcoming of this approach, however, is the limited number of treatments that
can be examined, and hence laboratory results come from a simplified version of what
occurs in real-world markets. All relevant features of real-world markets are difficult
to duplicate in a laboratory setting, or any economic model for that matter. Despite
this weakness, experimental methods in economics can reveal basic agent behavior
in a controlled environment and can contribute to an understanding of a real-world
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phenomenon. Issues such as information asymmetry, equity, and market efficiency—
which are likely to become more prevalent as agricultural markets evolve to an
increasingly forward-contract-dominated environment—may warrant analysis using
experimental techniques.

[Received September 1998; final revision received July 1999.]
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