








hold great promise for timely solutions to this important problem. At this point we utilize a 
modified version of the approximation algorithm proposed by King and Logan (1964) to simulate 
scale economies. The convergence properties of this algorithm remain undetermined. 

-

Figure 22. Spatial Differences in the Indexed Cost of Energy Used in
 
Manufacturing PI ants; Average = 1.00
 

The King and Logan iterative scheme uses objective function (1 a) and therefore requires 
processing costs to enter on a per uni t basis. At each iteration of the procedure, an updated per 
unit cost is calculated using the above cost parameters plus the quantity processed at each 
location in the previous iteration. The implementation of the King and Logan iterative scheme 
results in a cost schedule whereby the applicable cost, given any quantity to be processed, can be 
determined from a point along the outer envelope of the two cost curves corresponding to each of 
the plant sizes. Figure 23 demonstrates this concept 

Finally, a brief mention must be made of how to charge processing costs on NDM which is 
shipped between plants as an intermediate product when scale economies are not modeled. 
When the model is operated under the assumption of spatially uniform processing costs, it is a 
simple matter to add a fixed cost to the interplant transfer function for NDM. Note that this is 
analogous to the 3 cents per hundredweight added to the interplant transfer cost for cream, skim 
milk, and ice cream mix. A fixed cost of six dollars per hundred pounds ofNDM is thus added. 
This equates to an NDM manufacturing cost of six cents per pound. Failure to account for this 
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cost would cause the model to unnaturally favor NDM over raw milk as a means of supplying 
nonfat solids into cheese and, to a lesser extent, soft products plants. 

800 .,---------------------------------, 

7.00 

600· 

5.00 

4.00· 

3.00 . 

200· 

-+- Medium Plant 

____ Large Plant 

I !
I / ! I 

1.00 . I / I - outer envelope of cost functions 

000 .~-_;__-_;__--t--__t_-__;_-__+-____t-___,--_,__-_;__-~-_r_-___,_---1 

o 5 10 15 20 25 30 35 40 45 50 55 60 65 70 

million pounds of product processed per month 

Figure 23. Example of Effective Processing Cost Function for
 
Two Sizes of Fluid Milk Plant
 

CONCLUDING COMMENTS 

This document has described the construction of a model known as the United States Dairy 
Sector Simulator (USDSS). This most recent update of the model and its data files was 
undertaken in support of a study to determine the appropriate regulated regional differences in 
the value of milk within the context of a reformed federal milk marketing order program The 
base-case model for this study contained 8,112 constraints and 614,188 variables. It was solved 
using GAMS/OSL on an IBM RS6000 workstation. Approximately two hours of CPU time is 
required to obtain the optimal solution without the use of an advanced basis. Additional research 
bulletins describing the results of our analyses conducted as part of the research supporting the 
reform of federal milk marketing orders are forthcoming. 
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