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Multiple Super Lattice Solver (Real Options Valuation, Inc.)
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FIGURE 11.12  Sequential Compound Option’s Break-Even Point

if risks and uncertainty increase significantly even with a high cost of wait-
ing (e.g., 17.20 percent dividend rate at 30 percent volatility), it is still valuable
to wait.

This model provides the decision maker with a view into the optimal bal-
ancing between waiting for more information (expected value of perfect in-
formation) and the cost of waiting. You can analyze this balance by creating
strategic options to defer investments through development stages where at
every stage the project is reevaluated as to whether it is beneficial to proceed
to the next phase. You can vary the volatility and dividend inputs to determine
their interactions—specifically, where the break-even points are for different
combinations of volatilities and dividends. Thus, using this information,
firms can make better go or no-go decisions (for instance, break-even volatil-
ity points can be traced back into the DCF model to estimate the probability
of crossing over and this ability to wait becomes valuable).

CASE 4: OIL AND GAS—FARM 0OUTS, OPTIONS
TO DEFER, AND VALUE OF INFORMATION

An oil and gas company, NewOil, is in the process of exploring a new field
development. It intends to start drilling and exploring a region in Alaska for
oil. Preliminary geologic and aerial surveys indicate that there is an optimal
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area for drilling. However, NewOil faces two major sources of uncertainties:
market uncertainties (oil price volatility and economic conditions) and private
uncertainties (geological area, porosity, oil pressure, reservoir size, etc.). Using
comparable analysis and oil price forecasts, the development of this new oil
field is expected to yield a sum PV of $200M, but drilling may cost up to
$100M (in present values). The firm is trying to see if any strategic options
exist to mitigate the market and private risks as well as to find the optimal
strategic path.

Figure 11.13 represents the outcome of a strategic brainstorming activity
at NewOil. Specifically, NewOil can simply take the risk and start drilling,
shown as Strategy C. In this case, the NPV is found to be $100M, but there
are tremendous amounts of risk in this strategy. To reduce the private risk,
either a 3D seismic can be implemented or a series of test wells can be drilled.
3D-seismic studies will cost about $5M and take only 0.5 years to complete.
The information obtained is fairly reliable but still contains significant
amounts of uncertainty. In contrast, test wells can be drilled but will cost
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FIGURE 11.18  Strategy Tree for Oil and Gas

Do nothing
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NewOil $10M and take two years to complete. However, test wells provide
more solid and accurate information than seismic studies as the quality of the
oil, the pressure, caps, porosity, and other geologic factors will become known
over time as more test wells are drilled. Finally, to reduce the market risk,
specifically the oil price reduction and volatility, NewOil has decided to ex-
ecute a joint venture with LocalOil, a small second-tier oil and gas engineer-
ing company specializing in managing and running oil rigs. NewOil will
provide LocalOil 49 percent of its gross profits from the oil field provided
that LocalOil takes over the entire drilling operation at the request of NewOil.
LocalOil benefits from a now fully developed oil field without any invest-
ments of its own, while NewOil benefits by pulling out its field personnel and
saving $30M in total operating expenses during the remaining economic life
of the oil rig, but it still captures a 51 percent share of the field’s production.
The question now is which strategic path in Figure 11.13 is optimal for
NewOQil? Should it take some risks and execute the seismic study or com-
pletely reduce the private risk through a series of test wells? Perhaps the risk
is small enough such that the opportunity losses of putting off immediate de-
velopment far surpass the risks taken and the oil field should be developed
immediately.

Figure 11.14 shows the valuation of Strategy A. The NPV of Strategy A is
$90M, which means that the option value is $33.74M ($123.74M - $90M).
This means that putting off development by doing some test wells and farm-
ing out operations in the future when oil prices are not as high as NewOil ex-
pects is worth a lot. This total strategic value of $123.74 is now compared
with the total strategic value of Strategy B valued at $129.58M (Figure 11.15).
Clearly the cheaper and faster seismic study in Strategy B brings with it a higher
volatility (Strategy B has a 35 percent volatility compared to 30 percent for
Strategy A), and having the ability to farm out development of the field is worth
more under such circumstances. In addition, the added dividend outflow in
Strategy A reduces the option value of deferring and getting more valid infor-
mation through drilling test wells, and, thus, the higher the cost of waiting and
holding on to this option, the lower the option value.

CASE 5: VALUING EMPLOYEE STOCK OPTIONS
UNDER 2004 FAS 123

In what the Wall Street Journal called “among the most far-reaching steps
that the Financial Accounting Standards Board (FASB) has made in its 30 year
history,”! in December 2004, FASB released a final Statement of Financial
Accounting Standard 123 (FAS 123) on Share-Based Payment amending the
old FAS 123 and 95 issued in October 1995.% Basically, the proposal states
that starting June 15, 20035, all new and portions of existing employee stock
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