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The application of learning curve at cost calculation and product mix analysis
A tanulási hatás figyelembevétele költségelemzésnél és termékszerkezet vizsgálatnál
It is a general experience that if a task is performed repeatedly the unit performance time is decreasing. By learning and practicing a task or a process the production time per unit decreases. This learning process can be described by a degressive learning curve function. The shape and application of this curve is subject of researches since the 1950-ies.
In production processes, where the rate of human-paced labor is much higher than machine-paced labor the learning effect is worth considering by costing and capacity planning. Unit operation time decrease is especially important in the initial phase of production when the effect of learning is substantial. In this study I examined the possibility of taking the learning effect into consideration in cost analysis and in product mix optimization.
Cost-volume-profit (CVP) analysis is a well-known managerial tool that attempts to specify a firm’s cost and revenue functions, and the resulting profit. CVP models are used to examine the effects of quantity change on profit. Traditional CVP analysis applies linear cost and revenue functions.
When the learning effect is considered, the cost function becomes degressive in shape because the production time per unit decreases and the production cost per unit decreases as well. The decrease of variable cost causes the decrease of total cost, consequently, break-even quantity decreases and profit increases. To examine the effect of learning on profit, a non-linear CVP model is presented.
If learning effect is considered at product mix optimization, nonlinear resource limits and nonlinear objective functions must be applied. The resulting nonlinear optimization problem is difficult to solve in case of practical size problems. In this work an approximation procedure is presented which linearises the nonlinear functions. The result of this new linear model approximates properly the solution of the nonlinear problem and makes the application of sensitivity analysis results possible.
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