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Abstract

In the twenty-first century, the virtual enterprise has become one of the
most important and targeted projects, and there is no doubt that risks surround it
from every side, due to the dynamic work environment, the diversity of its
members, and its distributed characteristics. The important information between
the owner and the partners is considered a gap, which hinders proper decision-
making, so the information plays a big role in the decision-making process to
manage the risks of the virtual enterprise. More specifically, the random
characteristics of risk in the virtual enterprise must be considered in order to
constrain it to an acceptable level. Any partner in the virtual enterprise has risk
factors that threaten the integrity of the enterprise. When the number of members
in the virtual enterprise, the number of risk factors, and the number of events

increases, the search space will be very large.

In this work, a risk management model is studied in the virtual enterprise,
taking into account the ambiguous characteristics and project enterprise method
of the virtual enterprise. The proposed model is a distributed decision making
model for virtual enterprise risk programming. The model has two levels, namely,
the top level and the base level. The top level describes the decision-making
process for the owner, while the decision-making processes are for the partners
at the base level. There are many control strategies that can be chosen for each
risk, to reduce the level of risk for the project in this model. Risk control strategies
give the enterprise the ability to control risk factors. The aim of this study is to
find appropriate decision mechanisms that can improve the overall performance
of risk management for the entire virtual enterprise as well as for each member

of it.



This work is based on the use of swarm intelligence techniques to solve the
resulting preference problem, where the spotted hyenas optimization algorithm
(SHO) and the gray wolf optimization algorithm (GWO) are used to obtain
solutions. The results show that the two algorithms work very effectively, and
that the model helped to improve the relationship between the owner and the
partners through comparison with previous results, and by comparing the two
algorithms with each other through a series of experiments and tests, where the
effect of the algorithms on reducing the risks of the virtual enterprise appears

positively.



