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Abstract

This study deals with uncertainties about the product mix in cost accounting when we must consider each
uncertain standard operation time. It is important to think of deterministic linear programming for product mix
as nonlinear programming based on uncertainties like hyperbolic curves instead of lines defined by constraints
in several standard operation times. First, we point out that this product mix is defined as a nonlinear
programming model for solving the upper and lower bounds of maximum operating profit. Second, we clarify
that a simple method like sequential linear programming is useful for avoiding computation directly by several
complex nonlinear programming methods. Under these conditions, we consider the characteristics of actual
optimal solutions for practical operation time in order to make decisions effectively. We use charts to show some
behaviors of optimal solution points.
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Table 1 Selling price and variable cost of VCR?2:3)

Per unit of VCR ST DX
Selling Price 500 600
Variable Cost 300 330
Operating Profit 200 270

(Unit : 100 yen)
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Table 2 Each deterministic standard operation time?2-3)

Division ST DX
Processing Div. 2 hours 2 hours
Assembly Div. 1 hours 2 hours
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Table 3 Maximum capacities of number of
monthly production?2-3)
Division ST DX
Capacity 1400 hours 900 hours
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Fig. 1 Deterministic product mix decision model
using traditional linear programming chart?-3)
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max f =c¢x, +c,x,
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Table 4 Each stochastic standard operation time

Division ST DX
Processing Div. 2+0.05 hours 2+0.05 hours
Assembly Div. 1+0.05 hours 2+0.05 hours
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Fig. 2 Stochastic product mix decision model using

traditional linear programming chart
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Fig. 3 Nonlinear programming as product mix decision
model with uncertain standard operation time
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Table 5 Comparison of results both numerical simulation and sequential linear programming

Numerical Simulation Sequential Linear Programming
Variable I X X, f X X5
Lower of 3 sigma 142,589 491.37 164.13 142,589 491.37 164.13
Lower of 2 sigma 146,466 494.19 176.40 146,466 494.19 176.40
Deterministic 154,000 500.00 200.00 - - -
Upper of 2 sigma 161,280 506.02 222.51 161,280 506.01 222.51
Upper of 3 sigma 164,837 509.09 233.40 164,837 509.09 233.40

( f means operating profit / 100 yen)
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