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ABSTRACT

Price Models for Electronic Components with Applications

Yasuhiro Kanai

This is a study on general-purpose electronic components, focusing on those used in industrial
goods. These general-purpose electronic components have two main characteristics. First, for an
individual product having one part number, the price for an individual customer declines
irreversibly. Consequently, the adoption of a price discrimination strategy is difficult. Second,
general-purpose electronic components have high homogeneity. Therefore, it is extremely difficult
to create a competitive advantage. In this study, we develop two mathematical models and study
their application to create a pricing strategy, an assortment strategy, and a business strategy for
the general-purpose electronic components having the aforementioned characteristics.
Conventional studies on business strategies for general-purpose electronic components are limited
to a few case studies. In contrast, in our study, we built mathematical models and developed
strategies by utilizing the information obtained from the models. The use of mathematical models
for strategy development is a unique characteristic of this study.

In Chapter 2, we built a mathematical model of a price formation process by focusing on the
similarities between the price distribution formation for general-purpose electronic components
and a percolation phenomenon. This model is built by assuming that the mechanism to distribute
the sales quantity to each price range is equivalent to the mechanism of cluster generation in
percolation. Therefore, in this paper, we call this model the “price percolation model.” By assigning
a total amount and a realization probability for potential demand, the price percolation model
provides the sales quantity in each price range from a realized demand.

In Chapter 3, using simulations from our model, we reproduced the changes of a price
distribution caused by changes in the business environment (e.g., business cycle and market
expansion). By comparing our results against real data, we ascertained the behavior of the price
distribution when faced with changes in the business environment and, at the same time, verified
our model. Based on these results, we suggested a product assortment strategy and a pricing
strategy to improve the stability of corporate earnings against business environment changes
and/or to improve corporate earnings by effectively utilizing business environment changes. For
example, a high price range product strategy can greatly increase sales during prosperous
conditions in a business cycle. However, in a recession, adversely, sales can drop greatly. Therefore,
it was suggested that the possibility that corporate earnings become unstable under this strategy
is extremely high. On the other hand, by utilizing a low-end assortment strategy, companies cannot
considerably enjoy the benefits in boom periods of the business cycle. However, there is an

advantage to this strategy. Corporate earnings stabilize because the drop in sales during a



recession period is small. Furthermore, regarding market expansion, it was suggested that the low
price range assortment strategy could enjoy greater benefits than the high price range assortment
strategy.

In Chapter 4, we examined the price fluctuation mechanism by using the model we built in
Chapter 2. We obtained the following information. As the income elasticity of the electronic
component category is less than 1, the realization probability of potential demand drops with
market expansion (market expansion was estimated from world gross national income per capita
data using an exponential growth model). The price distribution also changes due to the decline in
this realization probability. Therefore, we can conclude that the change of the price distribution
generates the declining long-term trend in average prices while simultaneously increasing sales
quantity. On the other hand, regarding a short-term, cyclical fluctuation of price, we found the
following results. An increase of the realization probability of potential demand with an economic
expansion and a decrease of the realization probability of potential demand with an economic
recession cause changes in the price distribution. The change of the price distribution causes a
short-term, cyclical fluctuation of the average price. The mechanisms of demand-supply balance
and competition between companies, which are used in traditional microeconomics, are not
incorporated in this model. In this respect, we consider that the price percolation model provides a
new viewpoint to explain the price fluctuation mechanism.

In Chapter 5, we summarized the price percolation model discussed in Chapter 2, 3 and 4.

Generally, we use a type of diffusion model with a time variable, such as the Bass model, when
we predict sales volume. Against these conventional methods, in Chapter 6, we showed the
usefulness of the price-sales amount transition curve, with price as the variable, and formalized
this as a mathematical model. We showed that the price-sales amount transition curve model
displays a remarkable characteristic in which a change in the price-sales amount of money
transition curve precedes a change in the price-sales quantity transition curve.

In Chapter 7, we suggested a method for analysis and utilization using the property discussed
in Chapter 6. First, we presented a method for the objective and quantitative identification of the
life cycle stages of a product category to find the probability of the use of a pricing strategy and
product strategy. Second, we suggested a maximum sales quantity prediction method and a price
prediction method of the maximum sales quantity from the price-sales amount of money transition
curve. In the case of general-purpose electronic components, the decline stage of the product life
cycle starts when the sales quantity reaches its maximum. Therefore, this model provides
extremely important information for companies. In addition, since the price decline rate strongly
influences the transition pattern of the product life cycle, we suggested a pricing strategy that
utilized effective price reduction controls.

In Chapter 8, we summarized the price-sales amount transition curve model discussed in
Chapter 6 and 7.

In Chapter 9, we showed that the price percolation model is closely related to the price-sales
amount transition curve model but built under different assumptions. Furthermore, we

summarized a field of study that researches in this paper.



