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Abstract (English)

A supply chainisaset of individual and cross-functional business processes from upstream to
downstream, which can also be thought of as a combined value chain for the whol e optimization of
the processes. It usually involves R& D, procurement, production, distribution and retail, and offers
various opportunities to optimize the combined busi ness processes. For the optimization to be
possible, supply chain management(SCM) has a key step for risk control. It is afact that the supply
chain cannot be optimized unlessthe risk is controllable, so that supply chain risk management
(SCRM) is attracting significant attention in the study of busi ness management. However, in recent
years, the types of risk have been extremely diversifying due to complicated SCM and rapidly
changing business environment, such as the diversity of customer needs, the shortened product
life-cycle, globalization, the complexity of a production system, and so forth. Furthermore, such as
derivativerisks, it is not easy to recognize when and which risks occur. Exactly, therisk defined as
generally possible loss or alikelihood of athreat comes from not knowing what the main causes are.
For this reason, the SCRM is getting difficult, and also requires more practical responses from the
various viewpoints.

The objective of this dissertation is to propose a set of approaches for the SCRM focusing on
individual and cross-functional processes in a supply chain. We first extract and analyze core risk
drivers leading to direct and indirect risks in Chapter 2. The total number of 10,181 articles from 68
international journals during the past four decades has been reviewed for the work. We extracted 133
supply chain risk drivers, and analyzed types of the risk and the associated impacts, as well as the
trends. Then in Chapter 3, we developed an economic make-or-buy decision model in multistage
production processes, and proposed a solution procedure that specifies an economic making or
buying area based on the break-even analysis. In Chapter 4, we examined the optimal replacement
time of production equipment under failure uncertainties. We designed flexible supply models using
financial options in Chapter 5. In details, we formulated a single-period two-stage decision-making
model for analyzing four types of supply contracts. Moreover, by numerical examples, we showed
comparative advantages and risks between the contracts. In Chapter 6, we designed a prediction
market using a multi-agent system(MAS), and analyzed a price convergence. We also discussed the
results related to parameter dependency of various agents. In Chapter 7, we proposed a dynamic
cubic neural network(DCNN) with demand momentum for a demand forecasting. In our model, the
output scope of the activation function of hidden layer is modified for every period, according to the
demand momentum which is defined by demand inertia and price acceleration plays a key role in
adjustment of output in iterative learning processes. We finally provided a brief summary of our

conclusions in Chapter 8, in addition to discussion for the future of a supply chain.



