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INTRODUCTION

The 1996 farm program replaced price supports and deficiency payments
for several major commodities (such as corn and wheat) with revenue
assurance payments that are gradually reduced over seven years. This
removes the link between farm prices and farm subsidies. The objective
of this article is to determine the effect of this change on a wheat pro-
ducer’s optimal post-harvest marketing strategies.

Because price supports and hedging strategies serve similar pur-
poses, optimal marketing strategies are influenced by the terms of the
government programs. For example, Turvey and Baker (1990) found that
corn and soybean producers participating in government programs de-
creased use of futures and option contracts. A deficiency payment pro-
gram is like a subsidized put option (Gardner, 1977; Irwin, Peck, Doering,
and Brorsen, 1988), in that the amount of the payment increases as prices
decrease below a target. This option is not free because of acreage re-
duction requirements and other compliance restrictions.

Two questions are of interest. First, are marketing strategies available
to help producers minimize the post-harvest impact of changes in the
government deficiency payments? Second, how much will revenue and
risk change if those strategies are used? The article evaluates changes in
both the income-enhancing and risk-reducing impacts of the deficiency
payment program, focusing particular attention on how reducing defi-
ciency payments affects producers’ marketing risk.

Policy makers can use the results to assess the extent to which pro-
ducers can offset the post-harvest effects of reduced target prices by using
market-based strategies. Some have suggested that producers might be
able to replace the risk-reduction features of the deficiency payment pro-
gram with appropriate futures and options positions. Commodity futures
exchanges can use the results to determine how changes in farm programs
might affect their trading volume.The article considers a wheat producer
who can sell part or all of her grain at harvest and store any remaining
grain for later sale. In addition, the producer can sell and/or buy futures
and options contracts. At harvest, the producer forms expectations of
cash, futures, and option prices that will prevail on the date she plans to
offset any hedging instruments and sell the cash commodity. She also
forms an expectation of the deficiency payment.

Because the amount of the deficiency payment depends on whether
the five-month or yearly average of U.S. prices is above or below the target
price, its value is predicted using an average option pricing model (Kang
and Brorsen; 1995; Tirupattur and Hauser, 1994). Kang and Brorsen
(1995) noted that some extension applications (e.g., Anderson, 1991)
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have computed the expected deficiency payment as the difference be-
tween the target price and expected harvesttime price. However, that
method considers only the intrinsic value of the “option” and ignores the
time value.! Other studies (e.g., Turvey and Baker, 1990) of commodity
marketing strategies considered the time value but did not use an average
option pricing model to predict the deficiency payment.

Comparisons are made between strategies chosen when the producer
participates in the deficiency payment program and those chosen in the
absence of the program. To assist in interpreting the results, the effects
of reducing but not eliminating the program are evaluated. The effects
of decreasing or eliminating deficiency payments on optimal strategies
and on the producer’s risk-adjusted revenue are evaluated.

PROCEDURES

Post-harvest marketing alternatives considered include immediate cash
sales, delayed sales using storage, and the sale or purchase of futures and
options contracts. These alternatives can be combined to form many dif-
ferent marketing strategies.

Marketing decisions are made at June 20 (time 1) and maintained
until November 30 (time 2), when any stored grain is sold and futures
and option contracts are liquidated. These dates are chosen because June
20 is the typical harvest completion date in central Oklahoma and No-
vember has the highest average cash price of the year (Anderson and
Adam, 1991) as well as the highest average basis of the year over the last
5- and 10-year periods (Anderson and Sahs, 1999).? Compared to con-
sidering sales on any day during the period, the approach limits the pos-
sible combinations of strategies, but also eliminates the need for the pro-
ducer to continually monitor prices (Mathews and Holthausen, 1991).

Producer revenue is calculated as:

'Although Kang and Brorsen (1995) suggested that an average option pricing model should allow for
nonnormality and stochastic volatility, they found only small differences between the payments pre-
dicted using a generalized autoregressive conditional heteroskedasticity (GARCH) average option
pricing model and those predicted using a Black average option pricing model. However, both the
Black average option pricing model and the GARCH average option pricing model performed con-
siderably better than a standard Black model.

*Using averages ignores potential gain from selective hedging if expected basis gain is higher than
average (e.g,, if harvest-time basis is lower than average). Similarly, contracts expiring later than the
December contract may provide higher basis gain, along with somewhat higher risk. Results presented

later consider these possibilities.
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Producer Revenue = Revenue from cash sale + Deficiency payment

+ Findley payment + Net revenue from futures/options transactions

— Storage costs — Commission costs.

The producer revenue equation is written as:

R = (P, YA,)B) + (1 = B)(P, — SCAT) Y Ay)

+ G((DP, + FP)Y,Ay, + 1) + 2 [p2 — rp;INP;
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revenue from marketing activities (in time 2 dollars)
“ash price received at time t, t = 1,2

actual and program yield, respectively

% of wheat sold at time 1

acres harvested and acres eligible for deficiency payments,
respectively

1 if participating in government program; 0 otherwise
deficiency payment and Findley payment, respectively
interest earned on the March, December, and July DP’s,
adjusted to time 2 dollars

put option premium at the jth strike price at time t, t =
1,2
interest rate + unity, (14 (i/365)) x (T, i = 6% or 10% (r
adjusts time 1 values to time 2 terms)

number of puts, calls, and futures contracts (negative val-
ues indicate sales)

call option premium at the ith strike price at time t, t =
g8

futures price at time t, t = 1,2

daily storage costs per bushel ($0.02/bu/month, or
$0.00067/bu/day)

transaction cost for an option (put or call) or futures con-
tract ($80/contract for options, $70/contract for futures
number of days between time 1 and time 2 (163)

The first term in (1) is the revenue, adjusted to time 2 dollars, from
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selling a proportion B of the wheat harvested at time 1. The second term
is the revenue from selling any remaining wheat (1 — ) at time 2, sub-
tracting the cost of storing from time 1 to time 2. The third term calcu-
lates the value in time 2 dollars of the deficiency payment and Findley
payment applied to the program yield on the eligible acres, with associ-
ated interest. The remaining terms represent returns from buying and/or
selling puts, calls, and futures contracts.

Revenue from marketing strategies that allow the producer to buy
and sell puts, calls, and futures contracts, as well as store wheat, is cal-
culated using (1). The producer is assumed to have harvested 10,000
bushels of wheat. At harvest, the producer may buy or sell zero, one, or
two 5000-bushel contracts of each of the following: futures contracts,
put options at each of three strike prices, and call options at each of three
strike prices. The producer may sell all, one-half, or none of the crop at
harvest. Any wheat produced but not sold at harvest is sold on November
30 at the prevailing Gulf price minus transportation from Oklahoma. For
example, one strategy the producer considers is to sell 50% of the crop
at harvest, buy two calls at an in-the-money strike price, sell an in-the-
money put, and sell two out-of-the-money puts. A strategy the producer
would not consider is to sell 50% of the crop at harvest and buy three
futures contracts because three futures contracts exceeds the limit of
buying or selling two contracts. In all, 234,375 combinations of cash sale,
futures contracts, and put and call options are considered.’

The producer is assumed to choose strategies in order to maximize
expected utility. Since the choices are discrete, optimums are found by
simulating each of the choices and then selecting the choice (strategy)
with the highest expected utility. Three different levels of producer risk
aversion—high, medium, and low—are considered.* For each of the
234,375 combinations of cash sale, futures contracts, and put and call
options (strategies), and for each level of producer risk aversion, expected
utility is calculated using a mean-variance specification.” Because of the

3Not all of these strategies would be considered hedging for IRS purposes. In order to make the
analysis general, we allow the producer to select any strategy that maximizes expected utility. | ledging
here indicates only that the producer has a cash position. In all cases the strategies actually selected
are no more speculative than holding a long cash position with no offsetting futures or options
positions.

*#T'he Arrow-Pratt risk aversion parameter associated with the “medium risk aversion” level is adapted
[using the procedure suggested by Raskin and Cochran (1986)] from literature that either elicited
producers’ risk aversion levels or estimated the level based on production responses. The “low” and
“high” levels are simple adjustments of this estimated level to capture a broader range of producer
risk preferences.

STheoretically, other specifications of expected utility are more appealing. However, empirical work
by Garcia, Adam, and Hauser in a context similar to that of this article suggested little difference
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complexities created by options, the expected utilities are calculated using
Monte Carlo integration. With mean-variance, expected utility is mea-
sured as the certainty equivalent, or risk-adjusted dollars.® Thus, eco-
nomic significance is used rather than statistical significance.

Price patterns are simulated using parameters estimated from his-
torical data and by adjusting these parameters to represent expected
changes in price variability without the deficiency payment program. Four
market environments, or scenarios, are considered. In the first scenario,
target price is set at its 1995/96 level ($4.00/bu.), the target price in effect
during the last year of the deficiency payment program. In a second sce-
nario, the target price is reduced to the average of previous June monthly
average U.S. prices ($3.17/bu.), reflecting alternative farm policy pro-
posals to reduce target prices.” Both of these assume the producer par-
ticipates in the government deficiency payment program. In the third and
fourth scenarios it is assumed that no deficiency payment program exists.
If the deficiency payment program encouraged producers to produce
more than they otherwise would, resulting in higher stocks, price volatility
probably will increase without a program. To allow for the possibility that
prices will become more volatile without a government program, it is
assumed in the third scenario that prices are 50% more volatile than
under the deficiency payment program.

Some evidence suggests that price volatility might increase by more
than 50% in the absence of government support prices. A graph provided
by Crain and Lee (1996) suggests that prices were two to three times
more volatile under programs that resulted in a greater market orientation
than under other program regimes. Thus, in the fourth scenario, it is
assumed that prices are twice as volatile as those assumed in the first two
scenarios.

All four scenarios set harvest-time prices at their average June 20
price over the last 20 years. Since harvest-time prices are set at historical
averages, the model is not appropriate for recommending particular strat-
egies in a particular year. Rather, the model is designed to assess the

between mean-variance results and results from a decreasing absolute risk aversion specification.
Similarly, preliminary results in this application showed little difference between the two specifica-
tions. Mean-variance was used here because it's reduced computation time allowed for a much larger
number of draws in the Monte-Carlo integration.

“Certainty equivalent is expected utility minus a risk premium (Robison and Barry, 1987; Cox and
Rubinstein, 1985, p.320]. In the case of mean-variance, certainty equivalent is expected utility. The
three levels of risk aversion used here are adapted from the coefficients used by Adam, Garcia, and
Hauser, using the adjustment suggested by Raskin and Cochrane (1986). After adjustment, low risk
aversion is assumed to be characterized by an Arrow-Pratt (AP) absolute risk aversion parameter of
0.465; medium risk aversion, AP = 23; high risk aversion, AP = 6,977.

"This reduces the intrinsic value of the deficiency payment “option” and increases its time value,
since it is nearly “at-the-money”.



Government Deficiency Payments

average effect that reducing or eliminating government deficiency pay-
ments might have on producers’ marketing strategies.

The simulation is based on prices occurring over 1974-1994, except
that futures and options markets are assumed efficient.” In other words,
we assume that the June 20 December futures price is the best available
predictor of the November 30 December futures price. This means that
although on any given year the November 30 price could be higher or
lower than the June 20 price, the average November 30 futures price is
the same as the average June 20 price. Similarly, it is assumed that the
options premiums on June 20 equal their expected value.” Also, since no
set-aside was required for the last two years of the deficiency payment
program, the percent of base acres required to be set aside is set at zero.
It is assumed that the flex acres requirement is met using acres other than
those considered in this analysis.'”

Commercial storage costs were assumed to be two cents/bu./month
(see Anderson and Noyes, 1989). In addition, a producer incurs an op-
portunity cost of foregone interest by not selling the wheat. The annu-
alized interest rate assumed here is 10%, the average interest rate over
the period 1974-1993 charged by the Bank for Cooperatives. Finally,
sensitivity of the results to alternate interest rates is considered.

Simulation of Deficiency Payments and Market
Prices

The government deficiency payment (DP) is computed using program
guidelines existing during the last year of the program. The total defi-

5In actuality, however, the data indicate that on average the futures price rose 3 cents per bushel
from June 20 to November 30. In some years the price dropped, and in some years the price rose,
but if a producer had purchased a futures contract on June 20 and sold it on November 30 every
year from 1974 to 1993, the average profit would have been 3 cents per bushel. Since there is no
assurance that this will continue, and because even il it did continue there would be some years
when such a strategy would lose considerable amounts of money, we are assuming for this analysis
that, on average, [utures prices do not increase or decrease.

“Empirically, this is accomplished by setting the June 20 futures price equal to the mean of the
distribution of November 30 futures prices, and by setting initial options premiums equal to their
computed value over the period of simulation. One implication of this assumption is that a higher
cash price is equivalent to a higher basis.

1%We have not included the effects of the CCC loan program since it has not been an important
post-harvest marketing tool for most wheat producers for at least the last five years. In an attempt
to reduce its role in holding stocks, the USDA reduced the loan rate so that in most years it is below
market price. Thus, only a few producers need to use it. Currently, the loan rate is $2.58/bu. In
theory, the simulations conducted under the deficiency payment scenarios may have overstated risk
since simulated prices were not truncated at the loan rate. However, in 5,000 replications under
historical price patterns, national average prices generated by the model that were below the loan
rate were not observed. Under the non-deficiency payment scenarios (w/50% higher and 100% higher
volatility), though, simulated prices do reach the loan rate. By not including the loan rate we have
overestimated the risk that Farmers face without a deficiency payment program, and have biased the
results in favor of a strategy of either selling at harvest or hedging and storing until later.
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ciency payment is composed of a payment at sign-up (March), a payment
in December, and a payment in July of the following year. The final DP
is based on the marketing year average (MYA) price, which is the average
of the U.S. monthly average prices from June 1 of the current year
through May 31 of the following year, weighted by amount sold.

Since the MYA price is not known when the March or December
DPs are issued, USDA uses an estimate to calculate the March DP. Be-
cause of the uncertainty of the estimate, the March DP is only one half
of the difference between the target price and the expected marketing
year price. The December DP is based on a weighted average of the U.S.
monthly average prices for the first five months of the marketing year plus
10 cents. If the March DP exceeds the calculated December DP (i.e., if
prices rise after the initial payment by more than enough to make the
deficiency payment smaller), no payment is made in December.

Finally, the July DP is calculated using the actual (12-month) MYA
price to determine if additional DP is to be received. If both the December
DP and July DP are below the initial payment, the producer must pay
back the difference. The following equation summarizes the calculation
of the total DP:

Deficiency Payment = Marchpp + Decemberpyp

+ Julypp — Payback.

Because the deficiency payment is based on the difference between the
target price and the marketing year average price, incorporating the de-
ficiency payment into a producer’s expectations requires predicting the
MYA.'" Figure 1 is a diagram of the simulation described here. Price
patterns are simulated using Monte Carlo methods with 5,000 replica-
tions. Prices are assumed to be distributed lognormally.'> Monthly prices
are used rather than daily because the deficiency payment is computed
based on a monthly survey. Volatilities and means of these prices are
calculated for each month over the years 1974-1994,'3

The following equation is used to generate the prices (Naylor, Bal-
intfy, Burdick, and Chu, 1966; Mapp, 1989; Arias, 1995, pp.29-30):

"Deficiency Payment = max[max(Target Price — (5-month average price + 0.10), Target Price —
MYA), 0].

"?Although some research suggests that prices are not distributed lognormally, lognormality is as-
sumed here for convenience.

"*U.S. monthly average prices and volumes sold are from USDA. Futures and cash prices are from
Technical Tools.
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FIGURE 1
Scheme of simulation.

1 P'2 . - 1
P, = exp(lnP,, + eo, + n, — ]n[l LI GXP(O’,_) D 2)

2 P
where:
P, = U.S. monthly average price in month t
e, = random error term generated with the Monte Carlo approach

(taken from a standard normal distribution), using antithetic var-
iates for increased precision

o, = volatility of log price returns of historical US monthly average
prices in month t

i, = means of log price returns of historical U.S. average prices in
month t.

Each of the 5,000 replications generates twelve U.S. monthly aver-
age prices (June—~May) that are used to calculate the MYA and five-month
average prices. Figure 2 illustrates a sample of 10 of the 5,000 monthly
average price replications. To simulate November 30 Gulf cash price and
November 30 December Kansas City futures prices, given the generated
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FIGURE 2
National average price: Selected years from simulation (assuming historic volatility).

U.S. monthly average prices, historical relationships among the three
price series are estimated. Specifically, the spread between November 30
Gulf cash and U.S. November average price, and the basis between No-
vember 30 Gulf cash and November 30 December contract Kansas City
futures price, are regressed on: (i) the previous year's spread between
November 30 Gulf cash and U.S. November average price; (ii) the pre-
vious year's basis between U.S. November average and November 30 De-
cember Kansas City futures price; (iii) the spread between June 20 Gulf
and U.S. June average price; and (iv) the June 20 basis between Gulf cash
and December Kansas City futures prices.

These relationships are estimated using the seemingly unrelated re-
gression (SUR) approach in SHAZAM (1993). SUR provides more effi-
cient estimates since it allows the error structure from one equation to
affect estimates of the related equation. To model the randomness in the
relationships among the series, the estimated regression is combined with
a randomly generated error vector that considers the correlations between
these equations. The 2 X2 Cholesky decomposition of the variance/co-
variance matrix of the SUR system is multiplied by a 2 X 5,000 matrix
of randomly generated error terms (using antithetic variates for increased
precision) to produce the error vector used in generating the price
differences:
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GulfPriceyy, — USPricey
GulfPricey — DKC Pricey

26618 + (.20771 GulfPricey_, — .32973 USPricey_,)
+ (.28786 GulfPricey — .12229 USPrice))
— 10213 + (.22391 USPricen_; — .12180 DKCPrice_ )

— (.080841 Gulﬂ)ricej + .049737 DKCPrice;)

w1 -

where:

USPricey = U.S. monthly average price for November

USPricey = Previous year's U.S. monthly average price for
November

USPrice, = U.S. monthly average price for June

GulfPricey = Gulf price on November 30

GulfPricey ;= Previous year's Gulf price on November 30

GulfPrice, = Gulf price on June 20

DKCPricey = December Kansas City futures contract price on No-
vember 30

DKCPricen_; = Previous year’s November 30 price of the December
Kansas City futures contract

DKCPrice, = December Kansas City futures contract price on
June 20

Vi, V2 = error terms

Expression (3) allows basis risk since a separate random component is
included in each of the three series: November 30 Gulf cash price
(GulfPricey), November U.S. monthly average price (USPricey), and No-
vember 30 price of the December Kansas City futures contract
(DKCPricey).

To start each year's simulation, ten-year average prices are used. June
U.S. monthly average price is set at $3.17/bu., June 20 Gulf cash price
is set at $3.82/bu., and June 20 December KCBT price is set at $3.61/
bu. Since Oklahoma cash price is Gulf cash price minus a 75¢/bu. trans-
portation charge, harvest-time basis (Oklahoma cash price minus KC
December futures price) is — 54¢/bu. For the no-deficiency-payment-pro-
gram scenarios, increased volatility of U.S. menthly average prices is sim-
ulated by increasing the value of (; in expression (2). This increases vol-
atility of futures prices and cash prices generated through expression (3).
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Using the simulated U.S. monthly average prices in expression (3)
provides 5,000 observations of each of the following prices: MYA price,
five-month average price, November 30 Gulf price (localized to central
Oklahoma by subtracting a constant transportation cost of 75¢/bu.), and
the November 30 price of the December Kansas City futures contract.
These simulations result in a November 30 basis (Oklahoma cash price
minus KC December futures price) that has a mean of 26¢/bu. and a
standard deviation of 12¢/bu. The simulated prices, together with the
specified June 20 cash and futures prices, are used in expression (1) to
evaluate the expected utility of each of the 234,375 post-harvest market-
ing strategies the producer considers.

Results

Results indicate that the biggest loss to producers from reducing defi-
ciency payments is reduced revenue. Although the deficiency payment
helps reduce revenue risk, marketing strategies are available that can re-
duce post-harvest risk nearly as well as or better than the deficiency pay-
ment program. A further result is that reducing or eliminating govern-
ment deficiency payments would motivate many producers to increase
use of futures or options, but not necessarily all producers.

Tables I-I1I present results for the four scenarios (deficiency pay-
ment program with target price of $4.00; deficiency payment program
with target price of $3.17; no deficiency payment program, with 50%
increase in price volatility; and no deficiency payment program, with
100% increase in price volatility) for three different levels of risk aversion.
Table I indicates that under each scenario, producers with low risk aver-
sion store all of their wheat at harvest and sell it on November 30; no
futures or options are used. When risk matters little, the gain in cash
price from harvest to November more than offsets the storage cost.'*

Table I also shows that standard deviation of simulated returns from
the unhedged storage strategy increases as deficiency payments are re-
duced or eliminated. The increased risk comes primarily from lowering
or removing the “floor” on prices. However, with low risk aversion, the
effect on risk of reducing or eliminating the deficiency payment is not
enough to change the producer’s optimal strategy.

In contrast, Table II indicates that reducing or eliminating the de-
ficiency payment increases risk enough to change the optimal strategy of
producers with medium risk aversion. Under the $4.00 target price sce-

"The cash price assumed here is the Gulf price less $0.75/bu. for transportation costs. Thus, the
cash prices should approximate central Oklahoma prices.
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nario, those producers would store all of their wheat at harvest and sell
it in November. The deficiency payment program provides sufficient pro-
tection against price risk to allow them to keep their grain in storage.

Under both the scenario with the target price reduced to $3.17 and
the scenario with no program and 50% higher volatility, the optimal strat-
egy is to store all wheat at harvest and hedge by selling two in-the-money
calls. Compared with an unhedged storage strategy, selling two calls re-
duces the standard deviation of revenue, one measure of risk, by about
50 percent. Under the $3.17 target price scenario, standard deviation
declined from $0.30/bu. to $0.14/bu. (compare the second column, third
line in Table I with the second column, third line in Table 11) and under
the 50% higher volatility scenario it declined from $0.51/bu. to $0.24/bu.
(compare the third column, third line of Table 1 with the third column,
third line of Table 2). Under the 100% higher volatility scenario, produc-
ers reduce standard deviation by nearly 90% (compared to an unhedged
storage strategy) by selling two futures contracts. Thus, producers with
medium risk aversion use futures and options strategies to replace the
deficiency payment program.

Table 111 indicates that under the $4.00 target price scenario pro-
ducers with high risk aversion sell half of their crop at harvest and store
the other half for sale in November. While producers with medium risk
aversion would store all wheat at harvest for sale in November, the defi-
ciency payment does not sufficiently reduce price risk for producers with
high risk aversion—the imperfect correlation between producers’ price
received and the average price from which the deficiency payment is cal-
culated limits its risk-reduction ability. Storing all wheat at harvest for
sale in November would increase expected revenue by $0.01, but would
also increase standard deviation to $0.24, reducing risk-adjusted return
for producers with high risk aversion to $3.99 (see Table 1V). Selling all
wheat at harvest would also increase risk compared to the optimal strategy
since it increases standard deviation of returns to $0.22, $0.07 higher
than the $0.15 achieved with the optimal strategy.

Under a target price of $3.17, producers with high risk aversion
would store wheat at harvest and hedge by selling two call options. Selling
two futures contracts instead of two call options would better hedge the
price risk alone, but the deficiency payment is an additional uncertain
source of revenue. It partly offsets the price risk, so maximizing risk-
adjusted return requires these producers to hedge less completely. Under
the scenario with no deficiency payment and 50% higher volatility, how-
ever, a full hedge (storing and selling two futures contracts) is optimal
since the only source of risk is price risk.
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TABLE IV

Risk-Adjusted Returns ($/bu.) for Optimal Strategy Compared with Simple
Standard Strategies

Participation Participation No Government No Government

in Government  in Government Program (50% Program (100%

Program Program Higher Volatility) ~ Higher Volatility)
Target Price Target Price

= $4.00/bu. = $3.17/bu.
Low Risk Aversion
Optimal Strategy $4.01 $3.29 $3.23 $3.23
Selling at Harvest $3.98 $3.27 $3.21 $3.21
(0.7%) (0.6%) (0.6%) (0.6%)
Selling in November $4.01 $3.29 $3.23 $3.23
(0%) (0%) (0%) (0%)
Simple Hedge $4.00 $3.27 $3.22 $3.22
(0.2%) (0.6%) (0.3%) (0.3%)
Medium Risk Aversion
Optimal Strategy $4.01 $3.28 $3.22 $3.22
Selling at Harvest $3.99 $3.27 $3.21 $3.21
(0.7%) (0.5%) (0.3%) (0.3%)
Selling in November $4.01 $3.28 $3.20 $3.17
(0%) (0%) (0%) (1.2%)
Simple Hedge $3.99 $3.27 $3.21 $3.22
(0.5%) (0.3%) (0.3%) (0%)
High Risk Aversion
Optimal Strategy $4.00 $3.27 $3.21 $3.21
Selling at Harvest $3.98 $3.26 $3.21 $3.21
(0.7%) (0.3%) (0%) (0%)
Selling in November $3.99 $3.26 $3.14 $3.06
(0.5%) (0.3%) (2%) (4.7%)
Simple Hedge $3.97 $3.26 $3.21 $3.21
(1.0%) (0.3%) (0%) (0%)

Under the scenario with no deficiency payment and 100% higher
volatility, producers with high risk aversion find that even hedging with
futures contracts does not sufficiently reduce risk, so they decide to sell
all wheat at harvest. This reduces risk to zero.

To more specifically answer the question of whether these marketing
strategies are capable of replacing the risk-reducing aspects of the defi-
ciency payment program, the fifth line of each table calculates the risk-

reduction benefit lost by the producer when the deficiency payment is
reduced or eliminated. For example, in Table III the risk-adjusted return
in the scenario with target price of $4.00 is $4.00/bu., while the risk-
adjusted return with a $3.17 target price is $3.27/bu. Subtracting the
deficiency payment plus interest in the second scenario ($0.06) from the
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deficiency payment plus interest in the first scenario ($0.79) gives a dif-
ference in deficiency payments between the two scenarios of $0.73. Sub-
tracting this reduction in expected deficiency payment from the risk-ad-
justed return for the $4.00 target price scenario gives $4.00 — $0.73 =
$3.27. This is the same return as the risk-adjusted return under the $3.17
target price scenario. Thus, although producers lose $0.73 in expected
deficiency payment revenue, they lose no risk-reduction benefit when the
deficiency payment is reduced. This result also holds for producers with
low and medium risk aversion. The main benefit that producers receive
from the deficiency payment is an increase in income since the risk-
reducing benefit is small.

Comparison with Simple Standard Strategies

Table IV compares risk-adjusted returns for the optimal strategy chosen
by producers of each level of risk aversion with the simple standard strat-
egies of selling at harvest, selling in November, and a simple hedge. For
example, under the $4.00 target price scenario, a producer with medium
risk aversion achieves a risk-adjusted return of $4.01/bu. by choosing the
optimal strategy identified in Table 11, but achieves a risk-adjusted return
of $3.99/bu. when selling at harvest, a reduction of 0.5%. Comparing the
producer’s optimal strategies with standard strategies suggests that the
losses from choosing one of these simple strategies instead of the optimal
strategy are relatively small, but are somewhat larger for more risk averse
producers.

Also, eliminating deficiency payments increases the importance of
those choices. The highest percentage losses occur when producers with
medium or high risk aversion store wheat at harvest for later sale, with
no hedge protection. With no deficiency payment, these producers would
find a straight hedge or sale at harvest the best simple strategy.

To summarize, after subtracting the income increase due to the de-
ficiency payment program, producers lose little risk-reduction benefit
when target prices are reduced or eliminated. A far bigger loss to pro-
ducers is the revenue-increasing aspects of the deficiency payment pro-
gram, although this loss would be smaller than reported here when par-
ticipating in the government program required a set-aside of eligible

acres. %

51f the producer was not able to meet the Flex Acres from other base acres, so that a portion of the
acres assumed here were used for Flex Acres, the standard deviation of returns for the scenarios with
participation in the government program would be higher than reported here.
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Sensitivity to Changes in Interest Rate/Expected
Basis Gain

The above results assumed commercial storage costs of 2¢/bu./month,
and a cost of capital of 10%, the average rate over the time period. Results
reported by Betts (1996) indicate that if a producer faces storage costs
that are only slightly higher (1¢/bu./month higher) or has a cost of capital
two percentage points higher than the average rate, the optimal strategy
under all of the scenarios is to sell wheat at harvest because the total cost
of storage and foregone interest is higher. This is consistent with the
results obtained by Anderson and Adam (1991). Then, the producer faces
no further price or revenue risk, and hedging is not needed.'®

However, if storage costs are sufficiently reduced, even producers
with medium and high risk aversion store and hedge their grain. A set of
tables available from the authors shows the results of applying the analysis
described above in an environment where interest rates are 6% instead
of 10%. Since the model assumes that the futures market is efficient,
lowering interest rates is essentially the same as increasing the expected
basis gain; the net return from hedging is increased by lowering storage
costs. A reduction in interest rates from 10% to 6% has the same effect
as increasing basis gain from June 20 to November 30 by five cents/
bushel. Thus, reducing the interest rate increases the expected return
both for storing and selling later and for storing, hedging and selling later,
relative to selling at harvest.'”

With reduced interest rates, the results indicate that for all scenarios
and for all levels of risk aversion, producers will store grain at harvest for
later sale. For producers with medium and high risk aversion, under sce-
narios where the deficiency payment is reduced or eliminated and price
volatility increases, their long cash position is hedged by selling call op-
tions or futures contracts.'®

'“The exception to this is that under the deficiency payment program with a $4.00 target price, if a
risk averse producer sells all wheat at harvest, he would hedge the deficiency payment by some
combination of selling puts, buying futures contracts, and buying calls. Because there is no cash
position to offset it, the deficiency payment introduces risk.

17A reviewer has noted that in some years harvest basis will be lower than average making hedging
relatively more attractive than the initial formulation suggests. The portion of the analysis with re-
duced interest rate confirms this observation. Lower storage costs (or higher expected basis gains)
make hedging relatively more attractive and selling at harvest relatively less attractive as risk man-
agement alternatives to the deficiency payment program.

""The actual strategies chosen are sensitive to the assumptions about interest rate, storage costs, and
other parameters of the model. But the expected values of the top strategies are similar enough that
even when the optimal strategies may differ, the certainty equivalent return does not change sub-
stantially. This suggests that the simulation reflects a market that is reasonably consistent with the
law of one price. As a consequence, producers are unlikely to find marketing strategies that perform
substantially better on average than the simple strategies considered here, unless they have extra
year-specific information.
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CONCLUSIONS

The biggest loss to producers from eliminating deficiency payments is
reduced revenue. While the risk-reduction features of the deficiency pay- |
ment program were significant, in that a deficiency payment helped re-
duce revenue risk when grain was stored, the deficiency payment in-
creased risk when grain was sold at harvest. Morcover, the results
reported here indicate that the deficiency payment program was no more
effective than other approaches in reducing revenue risk associated with
storing grain.

Some have predicted that eliminating the deficiency payment pro-
gram would lead to increased used of futures and options. These results
support that prediction for many producers, since for producers with me-
dium or high risk aversion, eliminating the deficiency payment increases
hedging.'” These producers will likely store their wheat at harvest, com-
pensating for the lack of deficiency payment protection by increasing use
of futures and options contracts. However, if eliminating the deficiency
payment substantially increases price volatility, producers with high risk
aversion, opportunity cost, or storage cost will instead sell all wheat at
harvest, eliminating all revenue risk. This study did not consider the ef-
fects on preharvest hedging strategies or the associated risk of long-term
investment decisions.
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