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Abstract

Optimal Capacity Investment Strategy
for DRAM and Flash
Memory Chip Manufacturer
Considering Price Uncertainty

: Two-Factor Real Option Approach

JaiSung Hwang
Department of Industrial Engineering
The Graduate School

Seoul National University

In the memory semiconductor industry, since the investment cost of production
capacity is very high and it takes a long time to mass-produce after the investment,
establishing an investment strategy through market prediction is the most
important decision-making activity of the manufacturer. Memory semiconductors
are classified into DRAM and Flash, and the two products form individual markets
in terms of price volatility. However, since most DRAM and Flash manufacturers
are the same, it is necessary for manufacturers to consider the both markets at the

same time in order to solve optimal production capacity investment problem to

20



maximize profits. In this study, the optimal production capacity strategy for
maximizing manufacturer’s profits was analyzed using a two-factor compound real
option technique that simultaneously reflected the price uncertainty of both
products. As a result of numerical examples, the volatility of DRAM prices has a
greater effect on the size and timing of investment in production capacity. It was
derived as an optimal strategy to invest in the maximum production capacity as
long as the price of DRAM does not decline, regardless of Flash price fluctuations.
It is interpreted that the low unit margin of Flash offsets the increase in profits
generated by the increase in demand, and the condition that the yield of Flash
must be secured over 95% was derived to generate and maintain Flash profits. In
addition, through the sensitivity analysis, the relationship between the optimal
production capacity and expected profits according to changes in the
manufacturer's business environment such as yield, production capacity expansion
cost, and conversion efficiency has been observed. This study attempts to presents
a decision making model that reflects memory chip manufacturers’ situation that
they simultaneously supply DRAM and Flash to the market and their key
engineering conditions such as changes in conversion efficiency due to the
production of multi-generation products. It is expected that the main contribution

point of this study can be found in these attempts.

Keywords: Memory semiconductor, price uncertainty, real option, optimal

capacity
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