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In actuality, crop yields are uncertain, depending upon weather conditions
during the growing season.
Three scenarios have been identified

x "good" (20% higher than average)

x "fair" (average)

x "bad" (20% below average),

each equally likely:
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DATA

Wheat Corn Sugar Beets

Average Yield 25T/Acre 3T/Acre 20T/Acre

Planting cost $150/Acre  $230/Acre  $260/Acre

Selling price $170/T $150/T $36/T first6000T
$10/T otherwise

Purchase price $238/T $210/T

Minimum Rgmt ~ 200T 240T
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x A farmer raises wheat, corn, and sugar beets on 500 acres of land. Before the planting
season he wants to decide how much land to devote to each crop.

x At least 200 tons of wheat and 240 tons of corn are needed for cattle feed, which can be
purchased from a wholesaler if not raised on the farm.

X Any grain in excess of the cattle feed requirement can be sold at $170 and $150 per ton of
wheat and corn, respectively.

x The wholesaler sells the grain for 40% more (namely $238 and $210 per ton,
respectively.)

x Up to 6000 tons of sugar beets can be sold for $36 per ton; any additional amounts can be

sold for $10/ton.
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Abstract: We consider a paradigm of linear optimization in the face of
uncertainty, in which (first-stage) decisions must be made before the uncertainty
is resolved, and then recourse (second-stage decisions) is available to
compensate. When a finite set of scenarios can be identified and their probability
estimated, and the objective is to minimize the sum of the first-stage cost and the
expected value of the second-stage cost, a (generally large) deterministic
equivalent LP problem can be constructed. Benders' (primal) decomposition
and Lagrangian (dual) decomposition each yields a family of smaller
subproblems, one for each scenario, and a coordinating "master" problem. Cross-
decomposition is a hybrid primal-dual iterative approach which eliminates the
master problems and uses the primal and dual subproblems to provide both
upper and lower bounds on the optimal expected cost at each iteration. A small
example illustrates the computation.
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