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ABSTRACT

As one of most important energies, electricity takes significant roles
not only in people s daily live, but also in the economy development. Seri-
ous problems would happen once electricity is in shortage or surplus. It is
therefore important to make effective decisions on investment and manage-
ment in electricity market. Real options, a newly developed idea in recent
years, can provide helpful insight in these decisions. Real options intro-
duces the principle of options in financial engineering to provide flexible
choices for decision maker. The flexibility is useful in addressing uncer-
tainty in decisions in electricity market.

We focus on real options under jump diffusion processes after observa-
tion of the discontinuity in electricity price. We analyze the impacts of
jump factor on the triggering value in optimal timing of investment. We al-
so try to extend the traditional theory of real options to incorporate the
changes in market conditions and behavior of investor. At last, the numer-
ical methods are discussed. The major contents and possible contributions
are as follows.

First, we review the related literatures to sum up the embedded op-
tions for power generation, utility company, network company and elec-
tricity customers. We try to sketch the tracks of related research in this
chapter.

Second, we investigate the properties of equilibrium pricing and the
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option parity under jump diffusion processes based on Schroder (1999).
We find the invariance of distributional densities of jump amplitude and the
disappearance of common jump factors between the parity transforms.

Third, we set up the general model of real options under jump diffu-
sion processes and get some meaningful results. The basic methods of real
options, dynamic programming and contingent claim analysis, are equiva-
lent not only in complete market, but also in incomplete market represen-
ted by jump diffusion processes. But the equivalency depends on the repli-
cating asset in incomplete market, while it does not in complete market.

This chapter presents the possible contribution of our work in analysis
of the impacts of jumps on triggering value in investment. We give condi-
tions for the impacts and find the diversibility of jump overweighs the di-
rection of jump. This shortens the distance between theoretical triggering
value and practical value and thus unifies the results in McDonald and Sie-
gel (1986), Dixit and Pindyck (1994), Boyarchenko (2004). Forth, we
introduce the idea of dynamic real options to amend the static assumption
in traditional theory. We set up a special model in the case of holding cost.
The holding cost, beside the jump factor, may also influence the triggering
value and even lower the value to the level below the corresponding value
under traditional NPV principle.

Fifth, we initiate the idea of active real options to extend passive as-
sumption in traditional theory. We set up a corresponding model to consid-
er the market intervention and find the intervention may accelerate the in-
vestment.

Sixth is about the numerical methods. We propose CMM to avoid the
abnormal free boundaries in LSM. The numerical cases of power plant in-
vestments show the advantages of CMM have advantages over LSM. We
also prove the monotonocity and convexity of Amin method.

The last is the concluding remarks and points out the possible future
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works.

Key Words: Jump— Diffusion Processes, Real Options,

Electricity Market, Numerical Methods.
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