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SYSTEMS, METHODS AND COMPUTER PROGRAM
PRODUCTS FOR DETERMINING A LEARNING CURVE
VALUE AND MODELING ASSOCIATED PROFITABILITY AND
COSTS OF A GOOD

FIELD OF THE INVENTION
The present invention relates generally to determining a learning curve value
of a good and, more particularly, to systems, methods and computer program products
for determining a learning curve value and modeling associated profitability and costs

of a good.

BACKGROUND OF THE INVENTION

In many manufacturing industries today, companies analyze many questions
during the creation of a manufactured good. Among such questions, companies
analyze how much money should be put into research and development, whether it is
best to have a steep learning curve or a shallow learning curve, what is the trade off
between recurring costs and nonrecurring costs, should money be spent in lowering
the cost of the first unit manufactured (referred to as T#1 cost), how much should be
invested in automation, and what Vare the optimum profits. Currently, there are no
techniques to adequately answer such questions. Typically, it is left to upper
management to gather data and make a judgment call on what it feels is the correct
solution. In this regard, for many older companies, a lot of historical data exists that
can aid in validating most of the decisions. )

Of all the questions listed above, the question of what are the optimum profits
is the driving force in business. Every company would like to maximize their profits.
In this regard. profits are a balance between costs and revenue. Costs can be divided
into two different types, nonrecurring and recurring. Nonrecurring costs are those that

are one-time investments that help to start a manufacturing line. They include the
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costs of building factories, creating specialized tools (automation), research and
development, etc. Recurring costs are those that continually (usually annually) need
to be invested in to keep a manufacturing line open. They include the costs of
materials, building maintenance, worker’s salary, etc. The sum of both nonrecurring
and recurring costs are typically referred to as the total cost of a program.

In manufacturing and many other fields, recurring costs are usually linked to a
learning curve. The learning curve describes the level of improvement over time.
Typically, the learning curve is used to describe the behavior of people who do a job.
When trying to build a manufactured good for the first time, people will do a job at a
given rate. As the same people continue to do the same job, the quality of their work
gets better and they can do it at a faster rate. This improvement typically continues as
more units are produced. The learning curve, then, is a way to capture this
improvement and factor it into the recurring costs. In this regard, recurring costs per
unit goes down as more units are produced. So a learning curve is only relevant when
people are integral to a manufacturing line. In the case of a fully automated line, then,
the learning curve is flat because there is no improvement over time.

Although it is known that recurring costs drop as time goes on, the level that
recurring costs begins at is not generally known. However, there is a relationship
between the nonrecurring costs and the initial level of the recurring costs. To
understand why this relationship holds, consider the following simplified example.

As stated before, costs for specialized tools fall under nonrecurring costs. It is
with these tools that people will build a unit of the good. People will be able to do
their job faster if they have specialized tools to do the job. They may still be able do
the job with less specialized tools, but it may take longer. The longer it takes, then,
the more it costs to produce the first unit. It is the cost of the first unit that sets the
initial level of the recurring costs. On the other hand, specialized tools cost money
and, therefore, affect the nonrecurring costs. In this regard, a rough inverse
relationship can be drawn from the cost of the first unit (recurring costs) and the
nonrecurring costs. In general, as nonrecurring costs go up, the cost of the first unit
goes down.

Since nonrecurring costs and recurring costs are related, it is desirable to find

the balance between the two that will optimize profits and, thus, answer the question
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that is the driving force in business. It must be kept in mind, though, that recurring

costs change depending on the learning curve used.

SUMMARY OF THE INVENTION
In light of the foregoing background, embodiments of the present invention
provide systems, methods and computer program products for determining a learning
curve value, and modeling associated profitability and costs of a good. The systems,
methods and computer program products of the present invention advantageously are
capable of modeling the cost of producing the good, including the recurring and

nonrecurring costs, while accounting for uncertainty in such costs. Thereafter, the

. systems, methods and computer program products are capable of determining a

learning curve value to thereby maximize profitability. Additionally, the systems,
methods and computer program products of embodiments of the present invention are
capable of modeling the demand and associated profitability while better accounting
for an uncertain market that can be represented by variability in the rélationship of the
price of the good and the number of units of the good purchased, as well as the
variability in the relationship of the cost of producing the good and an associated
learning curve value. By accounting for such uncertainty, the systems, methods and
computer program products of embodiments of the present invention can better model
the profitability to thereby maximize such profitability.

According to one aspect of the present invention, a method is provided that
includes determining the learning curve value based upon a model of profitability as a
function of potential learning curve values, where the learning curve value is
determined such that the profitability is maximized over the potential learning curve
values. As the learning curve value is determined based upon a profitability model,
the method can also include modeling the profitability before determining the learning
curve value mode. In such instances, profitability can be modeled by also modeling
recurring costs to produce the good. Recurring costs, then, can be modeled by
determining a T#1 cost for each of a plurality of potential learning curve values based
upon a model of T#1 cost as a function of potential learning curve values. Thereafter,
recurring costs can be modeled based upon the T#1 cost and a learning curve for each

of the potential learning curve values.
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Before determining the T#1 cost, T#1 cost can be modeled as a function of
potential learning curve values. In this regard, T#1 cost can be modeled by selecting
a unit cost to produce the good, and thereafter determining a fixed cost to produce a
first unit of the good based upon the unit cost. Then, a variance factor can be
determined as a function of potential learning curve values based upon a variance and
a benchmark learning curve value. After determining the variance factor, T#1 cost
can be modeled as a function of potential learning curve values based upon the
variance factor and the fixed cost.

In instances in which the method includes modeling the profitability before
determining the learning curve value, the profitability can be modeled by further
modeling a nonrecurring costs to produce the good. More particularly, nonrecurring
costs can be modeled by determining a relationship between nonrecurring costs and
potential learning curve values. Then, an uncertainty value can be selected from a
risk distribution associated with nonrecurring costs. Thereafter; nonrecurring costs
can be modeled based upon the relationship between nonrecurring costs and potential
learning curve values, and the uncertainty value.

In embodiments where profitability is modeled before determining a learning
curve value, the profitability can be modeled for each of a plurality of potential
leaming curve values. Also, in such embodiments, the method can further include
forecasting a market by randomly selecting a predefined number of units of a good
based upon a market potential distribution. As such, the profitability can be modeled
for each of the plurality of potential learning curve values based upon the forecasted
market. The method can include repeatedly forecasting different markets, with
profitability being modeled for the plurality of potential learning curve values for each
of the forecasted markets. Then, a learning curve value can be determined by
identifying a learning curve value for each forecasted market such that the
profitability is maximized over the potential learning curve values, and thereafter
determining a learning curve value such that the mean profitability at each identified
learning curve value is maximized over the identified learning curve values.

According to another aspect of the present invention, a method is provided
that includes determining a T#1 cost for a selected potential learning curve value, and

thereafter modeling recurring cost to produce a good, in a manner such as described
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above. The method can also include modeling T#1 cost, such as in a manner
described above. In modeling T#1 cost, the method can determine variance by also
establishing a plurality of variance values associated with different learning curve
values, and thereafter fitting a curve to define a relationship between the plurality of
variance values and associated learning curve values. Also in modeling T#1 cost, the
method can include repeatedly selecting different unit costs. Thereafter, the method
can include modeling the recurring costs for each selected unit cost.

The method according to this aspect can further include forecasting a market
by randomly selecting a predefined number of units of a good based upon a market
potential distribution. Recurring costs can then be modeled further based upon the
forecasted market. In some instances, such as those in which the good is purchased in
a differentiated market, the forecasted market can include a predefined number of
contracts each having a predetermined number of units and a predetermined price per
unit. In those instances, recurring costs can be modeled further based upon the
predefined number of contracts. In addition to forecasting a market, the method can
include modeling profitability of the good in the forecasted market based upon the
recurring costs model and a demand model. In some instances, profitability can be
modeled further based upon a nonrecurring costs model. By repeatedly forecasting
different markets, recurring costs and profitability can be modeled for each of the
forecasted markets. Subsequently, recurring costs and profitability can be modeled
for a plurality of potential learning curve values for each forecasted market. As such,
a learning curve value can be determined by identifying a learning curve value for
each forecasted market such that the profitability is maximized over the potential
learning curve values, and thereafter determining a learning curve value such that the
mean profitability at each identified learning curve value is maximized over the
identified learning curve values.

According to yet another aspect of the present invention, a method is provided
that includes modeling nonrecurring costs. More particularly, the method includes
determining a relationship between nonrecurring costs and potential learning curve
values. For example, the relationship can be determined by establishing a plurality of
nonrecurring costs values associated with different learning curve values, and

thereafter fitting a curve to define the relationship between nonrecurring costs values
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and potential learning curve values. After determining a relationship between
nonrecurring costs and potential learning curve values, an uncertainty value can be
selected from a risk distribution associated with nonrecurring costs. Nonrecurring
costs to produce a good are then modeled based upon the relationship between
nonrecurring costs and potentiai learning curve values, and the uncertainty value. In
one embodiment, for example, the method includes repeatedly selecting different
uncertainty values. In this embodiment, the nonrecurring costs can be modeled for
each selected uncertainty value.

The method according to this aspect of the present invention can also include
modeling profitability of the good based upon the nonrecurring costs model, recurring
costs model and a demand model. In such instances, the method can forecast a
market, and thereafter mode] profitability further based upon the forecasted market.
Further, the method can include repeatedly forecasting different markets. As such,
the profitability can be modeled for each of the forecasted markets. The method can
additionally include modeling profitability for a plurality of potential learning curve
values for each forecasted market. As such, a learning curve value can be determined,
such as in a manner described above.

Advantageously, according to various embodiments of the present invention,
the determined learning curve value, recurring costs model, nonrecurring costs model
and/or profitability are capable of being modeled with a processing element operating
a spreadsheet software program. In such embodiments, the determined learning curve
value, recurring costs model, nonrecurring costs model and/or profitability can be
presented on a display coupled to the processing element. More particularly, the
determined learning curve value can be displayed by presenting a display of the
recurring costs model and the nonrecurring costs model as functions of potential
learning curve values such that the determined learning curve value is presented as the
potential learning curve value that minimizes the sum of the recurring costs and
nonrecurring costs. The recurring costs and nonrecurring costs models can be
presented in a number of manners including, for example, as plots of different
recurring costs and/or nonrecurring costs with associated potential learning curve
values and/or with associated numbers of units of the good in a forecasted market.

Similarly, the profitability model can be presented, for example, as a plot of different
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profitability with associated potential learning curve values and/or with associated
numbers of units of the good in a forecasted market.

Embodiments of the present invention therefore provide systems, methods and
computer program products for determining a learning curve value and modeling
associated profitability and costs of a good. Advantageously, the systems, methods
and computer program products of embodiments of the present invention are capable
of modeling the demand and associated profitability while better accounting for
variability in the relationship of the price of the good and the number of units of the
good purchased, as well as the variability in the relationship of the cost of producing
the good and an associated learning curve value. As such, embodiments of the
present invention can better model the profitability to thereby maximize such

profitability.

BRIEF DESCRIPTION OF THE DRAWINGS

Having thus described the invention in general terms, reference will now be
made to the accompanying drawings, which are not necessarily drawn to scale, and
wherein:

FIG. 1 is a flowchart including various steps in a system, method and
computer program product for determining a learning curve value according to one
embodiment of the present invention;

FIG. 2 is a flowchart including various steps in a system, method and
computer program product for modeling the demand for a good purchased in a non-
differentiated market according to one embodiment of the present invention;

FIG. 3 is a schematic illustration of a price sensitivity distribution recast in
reverse cumulative format utilized during operation of the system, method and
computer program product of one embodiment of the present invention;

FIG. 4 is a schematic illustration of a market penetration distribution for a
forecasted market utilized during operation of the system, method and computer
program product of one embodiment of the present invention;

FIG. 5 is a schematic illustration of a demand curve for a forecasted market
according to one embodiment of the present invention in the context of a good

purchased in a non-differentiated market;
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FIG. 6 is a schematic illustration of multiple demand curves for multiple
forecasted markets according to one embodiment of the present invention in the
context of a good purchased in a non-differentiated market;

FIG. 7 is a flowchart including various steps in a system, method and
computer program product for modeling the demand for a good purchased in a
differentiated market according to one embodiment of the present invention;

FIG. 8 is a graph illustrating a contract purchases collection utilized during
operation of the system, method and computer program product of one embodiment
of the present invention;

FIG. 9 is a schematic illustration of a demand curve for a forecasted market
according to one embodiment of the present invention in the context of a good
purchased in a differentiated market;

FIG. 10A is a flowchart including various steps in a system, method and
computer program product for modeling recurring costs of a good according to one
embodiment of the present invention;

FIG. 10B is a flowchart including various steps in a system, method and
computer program product for modeling the cost of producing the first unit (i.e., T#1
cost) of a good according to one embodiment of the present invention

FIG. 11 is a schematic illustration of a learning curve associated with the cost
to produce a good utilized during operation of the system, method and computer
program product of one aspect of the present invention;

FIG. 12 is a schematic illustration of a recurring cost curve utilized during
operation of the system, method and computer program product of one aspect of the
present invention in the context of a good purchased in a non-differentiated market;

FIG. 13 is a graph of a cost sensitivity distribution utilized during operation of
the system, method and computer program product of one embodiment of the present
invention;

FIG. 14A is a graph of variance values and associated learning curve values
established from theoretical T#1 variance values associated with different learning
curve values, utilized to model recurring costs of a good according to one

embodiment of the present invention;
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FIG. 14B is a graph of a best fit curve established from the variance values
and associated learning curve values from FIG. 14A;

FIG. 15 is a plot of recurring costs as a function of potential learning curve
values according to one embodiment of the present invention;

FIG. 16 is a schematic illustration of a recurring cost curve utilized during
operation of the system, method and computer program product of one embodiment
of the present invention in the context of a good purchased in a differentiated market;

FIG. 17A is a flowchart including various steps in a system, method and
computer program product for modeling a nonrecurring costs of a good according to
one embodiment of the present invention;

FIG. 17B is a flowchart including various steps in a system, method and
computer program product for modeling a nonrecurring costs of a good according to
another embodiment of the present invention;

FIG. 18A is a graph of nonrecurring costs values and associated learning curve
values utilized to model nonrecurring costs of a good according to one embodiment of
the present invention;

FIG. 18B is a graph of a best fit curve established from the nonrecurring costs
values and associated learning curve values from FIG. 18A;

FIG. 19 is a graph of a risk distribution utilized during operation of the system,
method and computer program product of one embodiment of the present invention;

FIG. 20 is a plot of nonrecurring costs modeled as a function of potential
learning curve values according to one embodiment of the present invention;

FIG. 21 is a schematic illustration comparing the demand curve of FIG. 5
with the cost curve of FIG. 12;

FIG. 22 is a schematic illustration of a gross profitability curve and a net
profitability curve according to one embodiment of the present invention;

FIG. 23 is a plot of gross profitability of a good modeled as a function of
potential learning curve values according to one embodiment of the present invention
in the context of a good in a non-differentiated market;

FIG. 24 is a plot of net profitability of a good modeled as a function of
potential learning curve values according to one embodiment of the present invention

in the context of a good in a non-differentiated market;
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FIG. 25A is a scatter plot illustrating optimum learning curve values against
the net profitabilities for the respective learning curve values, determined according to
one embodiment of the present invention;

FIG. ZSB is a graph illustrating the mean net profitability for each potential
learning curve value, determined according to one embodiment of the present
invention;

FIG. 26 is a schematic illustration of the market value of a project of sellinga
good over time determined according to one embodiment of the present invention;
and

FIG. 27 is a schematic block diagram of the system of one embodiment of the

present invention embodied by a computer.

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of the
invention are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout.

A system, method and computer program product according to one aspect of
the present invention are provided for determining a learning curve value for the
manufacture of a good. More particularly, the system, method and computer program
product of this aspect are capable of determining a learning curve value that
maximizes profits for the sale of the goods in an uncertain future market. Briefly,
referring to FIG. 1, a method of determining a learning curve value generally begins
by forecasting a market of a select size, as shown in block 2. After selecting the
forecasted market, demand for the good in the forecasted market can be modeled, as
shown in block 4. Either before, during or after modeling the demand, a potential
learning curve value can be selected from a set of potential learning curve values, as

shown in block 6. Thereafter, recurring costs associated with the manufacture of the
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goods in the forecasted market can be modeled for the selected potential learning
curve value, as shown in block 8.

After modeling the demand and recurring costs, gross profits for the sale of the
good in the forecasted market can be modeled based upon the demand and recurring
costs models, and thereafter a maximum gross profit can be determined, as shown in
block 10. To model net profits for the sale of the good and/or determine the
maximum net profit, however, nonrecurring costs associated with the manufacture of

the goods are also modeled based on the selected potential learning curve value. The

nonrecurring costs can then be added to the recurring costs to determine a total cost to

manufacture the good, as also shown in block 8. In such instances, net profits for the
sale of the good can be modeled based upon the demand model and the recurring
costs model, as well as the nonrecurring costs model, with the maximum net profit
being determined, as also shown in block 10.

The process of determining the maximum gross and/or net profits for the

" forecasted market can continue for all potential learning curves in the set of potential

learning curves, as shown in blocks 12, 14. Then, with the maximum gross and/or net
profits for all learning curve values in the set determined, the gross énd/or net profits
can be modeled as a function of learning curve values, as shown in block 16.
Thereafter, an optimal learning curve value can be determined as the learning curve
value associated with the maximum net profits (or maximum gross profits, if so
desired) over all potential learning curve values in the set, as shown in block 18.
Modeling demand, as well as recurring costs, nonrecurring costs and profits

will now be described in more detail.

I MODELING THE DEMAND FOR A GOOD

Modeling the net profitability of the good in a forecasted market typically
begins with modeling the demand of a good, as well as modeling the associated costs
of producing the good. In the economy, products can generally be categorized in one
of two markets, either a non-differentiated market or a differentiated market. In a
non-differentiated market, such as a commodity market, all competing goods are
offered at a single price. For example, wheat, cotton, silver and oil are all goods that

are typically offered at a single price. In a differentiated market, on the other hand,

11
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competing goods can be differentiated in the features that characterize the respective
goods. As such, in a differentiated market, the distinguishing features allow different
amounts of goods to be sold at differept prices. For example, automobiles and aircraft
are both goods that, due to differing features, can be sold at differing prices for
differing quantities.

In a non-differentiated market, all goods are typically sold and purchased
according to a single price for each unit of the good. In a differentiated market,
however, the goods can vary in price. In this regard, goods in a differentiated market
are typically sold according to contracts for a predetermined number of units of the
good at a predetermined price for each unit. As such, to more accurately model
profitability of the good, demand for the good can be modeled for goods in a non-

differentiated market as well as a differentiated market.

A. Goods in Non-Differentiated Markets

The demand for a good in a non-differentiated market is generally a function
of the price per unit of the good and the size of the market in terms of the total
number of units of the good in the market, both of which differ depending upon the
good. In this regard, in modeling the demand for some subsequent time in the future,
neither the price of the good nor the size of the market can be specified as each
includes an amount of uncertainty. Thus, to most accurately model the demand for
the good such that the uncertainty in the price per unit and/or the size of the market
are captured, the demand is typically modeled based upon a distribution of the
possible prices for which the good may be sold, and a distribution of the possible sizes
of the market within which the good may be sold.

Referring to FIG. 2, modeling the demand for a good in a non-differentiated
market generally begins by assessing uncertainty in the price per unit of the good by
determining how the price of the good affects whether customers will purchase the
good. In this regard, uncertainty in the purchase price of each unit of the good is
typically expressed in a price sensitivity distribution of a unit purchase of the good at
a predetermined price, as shown in block 22. The price sensitivity distribution
generally assigns a probability of a unit purchase to each respective price at which

consumers would purchase the unit. The price sensitivity distribution can be

12
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expressed according to any of a number of different probability distribution types but,
in one embodiment, the price sensitivity distribution is expressed as a lognormal
probability distribution. For more information on such a price sensitivity distribution,
as well as modeling the demand and gross profitability of the good, see U.S. Patent

Application No. entitled: Systems, Methods and Computer

Program Products for Modeling Demand and Associated Profitability of A Good,
fined concurrently herewith, the contents of which are hereby incorporated by
reference in its entirety.

Advantageously, and particularly in instances in which data of real or
hypothetical cost data is sparse, uncertainty in the price of the good, or the price
sensitivity distribution, can be defined based upon a state of development of
technologies associated with the good. In this regard, in many industries, decisions
about projects for the manufacture and sale of a good require manufacturers to
estimate technical risk, or technical maturity, associated with the state of development
of the project in order to correctly determine success probabilities and investment
levels for the project, i.e., to determine risk and return probabilities. In this regard,
development of the project can include one or more different technologies, with
different technologies in different stages of development.

Whereas information regarding technical risk can be useful to manufacturers,

such information is often qualitative. For example, one such group of qualitative

. measures of technical risk, or technical maturity, are the Technology Readiness

Levels (TRL’s) developed by the National Aeronautics and Space Administration
(NASA). To account for the state of development of the associated technologies,
each technology associated with the good is associated with a qualitative measure of
maturity, where each qualitative measure of maturity is associated with a distribution.
As such, each technology is associated with the distribution of the respective
qualitative measure of maturity.

After associating each technology with the distribution of the respective
qualitative measure of maturity, a price point, or more typically a most likely price, is
selected for each technology. A price distribution can then be defined for each
technology based upon the distribution associated with the respective qualitative

measure of maturity and the respective most likely price. A price for each technology

13
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can be selected from the cost distributions, such as according to a Monte Carlo
method, and thereafter summed together to get one possible total price for the good.
As known to those skilled in the art, the Monte Carlo method is a method of randomly
generating values for uncertain variables to simulate a model. Next, a number of
other prices for each technology can be selected and summed together in a similar
manner to get a number of other possible total prices. From all of the total prices, a
mean and standard deviation can be determined to thereby define the price sensitivity
distribution. For more information on such a method of determining the price

sensitivity distribution, see U.S. Patent Application No. , entitled:

Systems, Methods and Computer Program Products for Modeling a Monetary
Measure for A Good Based Upon Technology Maturity Levels, filed concurrently
herewith, the contents of which are hereby incorporated by reference in its entirety.

Regardless of how the price sensitivity distribution is determined, in addition
to factoring uncertainty in the price of the good into the demand for the good, the
demand can advantageously be modeled as a function of the size of the market within
which the good is purchased to thereby account for uncertainty in the size of the
market. In this regard, uncertainty in the size of the market is typically represented as
a market potential that refers to the total number of units of the good consumers will
purchase presuming all consumer requirements are met, including price, as shown in
block 24 of FIG. 2. The market potential is typically expressed as a distribution of
consumers purchasing a predetermined number of units of the good. The market
potential distribution generally assigns a probability to each respective number of
units of the good consumers will purchase presuming all consumer requirements are
met. Like the market sensitivity distribution, the market potential distribution can be
expressed in any of a number of different types of distributions but, in one
embodiment, is expressed as a lognormal probability distribution. For more
information on such a market potential distribution, see U.S. Patent Application No.
entitled: Systems, Methods and Computer Program Products for
Modeling Demand and Associated Profitability ofA Good.

As stated, the demand for the good is modeled as a function of the size of the
market within which the good is sold. Thus, to model the demand for the good a

forecasted market of a predefined total number of units of the good is selected from
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the market potential distribution. Advantageously, the number of units in the
forecasted market is selected according to a method for randomly selecting a
predefined number of units of the good, such as the Monte Carlo method, as shown in
block 26. And as described below, by repeatedly selecting different forecasted
markets, a corresponding demand for the good can be modeled for each forecasted
market to thereby facilitate an understanding of how different market sizes affect
demand for the good.

As manufacturers will typically not be capable of capturing all (i.e., 100%) of
the market for a good, deinand for the good can be modeled to account for different
percentages of the market that a manufacturer may capture. Therefore, from the
forecasted market selected, a market penetration distribution can be determined based
upon different numbers of units that represent corresponding percentages of the
forecasted market, as shown in block 28. For example, as shown in FIG. 4, in a
market size of 700 units of the good, a sale of 350 units would be associated with a
market penetration of 50%. Once the market penetration distribution has been
determined, the demand can be modeled based upon the price sensitivity distribution
and the market penetration distribution. To combine the price sensitivity distribution
and the market penetration distribution, the price sensitivity distribution is first recast
in reverse cumulative format, as shown in FIG. 3. (See FIG. 2, block 30). As will be
apparent, a reverse cumulative distribution depicts the number, proportion or
percentage of values greater than or equal to a given value. In this regard, the reverse
cumulative of the price sensitivity distribution represents the distribution of customers
willing to purchase the good for at least a predetermined price, i.e., at or above a
predetermined price.

Once the price sensitivity distribution has been recast, the demand for the
product for the forecasted market can be modeled based upon the reverse cumulative
of the price sensitivity distribution and the market penetration distribution, as shown
in block 32 of FIG. 2. In this regard, the demand represents the number of units
consumers will purchase for at least a given price, i.e., at or above a given price. To
model the demand, each probability percent of the reverse cumulative of the price
sensitivity distribution is associated with a corresponding percentage of the forecasted

market from the market penetration distribution. Thus, each of a plurality of different

15



WO 2004/109458 PCT/US2004/017311

10

15

20

25

30

numbers of units of the good from the market penetration distribution are linked to a
minimum price per unit from the reverse cumulative price sensitivity distribution
having a probability percent equal to the market penetration percent for the respective
number of units. As such, the demand model can be thought of as a plurality of
different numbers of units sold in the forecasted market, each number of units having
a corresponding minimum price at which consumers will purchase the respective
number of units. For example, a number of goods totaling 700 and having a market
penetration of 100% is linked to a price per unit of approximately $77 million dollars
having a probability percent of 100%. Thus, according to the demand model, 700
units of the good will be sold for at least $77 million dollars. The demand model can
be represented in any one of a number of manners but, in one embodiment, the
demand model is represented as a demand curve by plotting different numbers of
units sold in the forecasted market versus the minimum price consumers will pay per
unit for the good, as shown in FIG. 5.

It will be appreciated that the demand for the good is based upon the reverse
cumulative of the price sensitivity distribution and the market penetration distribution.
Thus, the steps in determining the reverse cumulative of the price sensitivity
distribution and the market penetration distribution can be accomplished in any order
relative to one another without departing from the spirit and scope of the present
invention. For example, the price sensitivity distribution can be rewritten in reverse
cumulative format before any or all of the steps in determining the market penetration
distribution from the market potential distribution.

It will also be appreciated that for different numbers of units in the forecasted
market, selected according to the Monte Carlo method, different market penetration
distributions and, therefore, different demand models, will be determined as shown in
FIG. 6. Thus, the demand model can account for the size of the market as affecting
the demand for the good. In this regard, by repeatedly selecting different forecasted
markets and repeating the method, the demand for the good in each forecasted market
can be modeled. As described above and more fully below, the demand for the good
can be modeled with the recurring costs in the forecasted market to thereby model the
gross profit for the good in the forecasted market which, in turn, can be used to |

determine conclusions regarding the forecasted market, such as the optimum price per
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unit and the number of units sold. The conclusions can then be utilized to model the
net profit for the good in the forecasted market by determining the nonrecurring costs
for the selected learning curve value. And by repeating the method for different
forecasted markets, the gross and net profitability can be modeled for each forecasted
market. The conclusions for the forecasted markets, as well as the gross and net
profitability models, can then be used, such as by the manufacturer, to facilitate an
understanding of how uncertainty in the price of the good and number of units in the
market affect demand, cost and profitability for the good. With such an
understanding, the manufacturer can be in a better position to select a price at which

to sell each unit of the good, as well as a number of units of the good to produce.

B. Goods in Differentiated Markets

Just as in the case of non-differentiated markets, to most accurately model the
demand for the good in an uncertain market, the demand is preferably modeled based
upon a distribution of the possible prices for which the good may be sold, and a
distribution of the possible sizes of the market within which the good may be sold.
Goods in differentiated markets differ from those in non-differentiated markets,
however, in that the prices per unit of the goods are not uniform across the market. In
this regard, prices per unit of the goods can be uniform within each of the plurality of
contracts that include the units of the good that make up the market. Additionally, or
alternatively prices per unit of the goods can be uniform within a given number of
goods of the contract, such as a contract that includes 1-100 units of the good for
$75M, 101-200 units for $70M, 201-300 units for $65M, etc. Thus, to most
accurately model the demand for a good purchased in a differentiated market,
consideration must also be given to the number of units of the good in each contract.
And because the number of units in each contract can vary, the number of units per
contract is preferably utilized in conjunction with the other distributions.

Referring now to FIG. 7, modeling the demand for a good in a differentiated
market generally begins the same as modeling the demand in a non-differentiated
market, that is by assessing uncertainty in the price per unit of the good by
determining how the price of the good affects whether customers will purchase the

good. In this regard, the price sensitivity of the good is typically expressed as before
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with the price sensitivity distribution, as shown in block 34. The market potential can
likewise be expressed as before by a market potential distribution of consumers
purchasing a predetermined number of units of the good, as shown in block 36. Also,
as before, the demand is modeled as a function of the size of the market within which
the goods are sold to thereby account for uncertainty in the size of the market. Thus,
to model the demand for the product based on a forecasted market, the predefined
number of units of the good in the forecasted market is selected from the market
potential distribution according to the Monte Carlo method, as shown in block 38.
Just as in the case of non-differentiated markets, and as described below, by
repeatedly selecting different forecasted markets, a corresponding demand for the
good purchased in a differentiated market can be modeled for each forecasted market.

As previously stated, non-differentiated markets differ from differentiated
markets in that goods in non-differentiated markets are all sold and purchased for a
uniform price, as opposed to differing prices based on individual units. In a
differentiated market, the goods are sold according to contracts that each specify a
predetermined number of units of the good at a predetermined price for each unit.
Thus, there are many prices (one for each contract) for a forecasted market. As such,
for differentiated markets, modeling the demand for the good further includes
assessing the uncertainty in the number of contracts in the market, as well as
uncertainty in the predetermined number of units of the good in each contract and the
predetermined price per unit at which each unit in each contract is purchased. In this
regard, uncertainty in the number of units in each contract can be assessed by
determining a units per contract distribution, shown in block 40.

Like the price sensitivity and market potential distributions, the units per
contract distribution is typically expressed as a distribution of units of the good
included in each contract. The units per contract distribution generally assigns a
probability to each respective number of units that may be included in a particular
contract. The units per contract distribution can be expressed according to any of a
number of different probability distribution types but, in one embodiment, is
expressed as a lognormal probability distribution. For more information on such a

units per contract distribution, see U.S. Patent Application No.
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entitled: Systems, Methods and Computer Program Products for Modeling Demand
and Associated Profitability of A Good.

With the price sensitivity distribution and the units per contract distribution, a
contract purchases collection can be determined to include a number of contracts,
each having a number of units of the good and an associated price per unit. Before
determining the contract purchases collection, the forecasted market can be selected,
such as according to the Monte Carlo method, so that the total number of units in all
of the contracts included within the contract purchases collection can be based upon
the forecasted market. Presuming a total capture of the forecasted market by the
manufacturer (i.e., selling all of the units in the entire market), the total number of
units in all of the contracts can then be set equal to the number of units in the
forecasted market. But presuming less than a total capture of the forecasted market,
the total number of units in all of the contracts can be set equal to a percentage of the
number of units in the forecasted market. Whereas the method of the present
invention described below refers to the forecasted market, it should be understood that
in instances where less than a total capture of the forecasted market is presumed, the
presumed capture of the forecasted market will preferably be utilized in place of the
number of units in the forecasted market.

To determine the contract purchases collection, a relationship between the
price sensitivity distribution and the units per contract distribution is first established
(see FIG. 7, block 42), such as via a correlation coefficient. The correlation
coefficient can be selected in any one of a number of manners, however, the
correlation coefficient should be a non-positive number. In one embodiment, for
example, the correlation coefficient is determined in accordance with conventional
techniques based upon a number of historical contractual sales of the good or a similar
good, where each sale includes a number of units of the good at a price per unit. For
more information on determining such a correlation coefficient, see U.S. Patent

Application No. entitled: Systems, Methods and Computer

Program Products for Modeling Demand and Associated Profitability of A Good.
Once the price sensitivity distribution is related to the units per contract
distribution, the contract purchases collection can be determined by first determining

the number of contracts and the number of units in each contract, as shown in block
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44. The number of contracts can be determined in any of a number of different
manners, such as by selecting a predefined number of contracts based upon the
forecasted market and the number of units in each contract based upon historical
contracts of the same or similar goods. Like the forecasted market, the number of
units in each contract are typically determined according to the Monte Carlo method
based upon the units per contract distribution. Because the forecasted market has
been defined to include a predefined number of units of the good in the market, the
aggregate number of units in each contract within the forecasted market totals the
predefined number of units in the forecasted market or, alternatively, a percentage of
the predefined number of units if less than total market capture of the forecasted
market is presumed. In this regard, the Monte Carlo method can be used to repeatedly
select different numbers of units in each contract, so long as the aggregate number of
units in each contract within the forecasted market does not exceed the predefined
number of units in the forécasted market (or percentage of the predefined number).
By repeatedly selecting different numbers of units in the predefined number of
contracts in the forecasted market, many different contract purchases collections can
be determined for the forecasted market.

Either as the number of units in each contract is determined, or after the
number of units is determined, the associated price per unit of the units in each
contract is determined (e.g., according to a Monte Carlo method) based upon the
number of units in the respective contract, the price sensitivity distribution and the
correlation between the units per contract distribution and the price sensitivity
distribution, as shown in block 46. With the number of units per contract and the
associated price per unit of the units in each contract, the contract purchases collection
can be determined as a plurality of contracts, with each contract having an associated
number of units of the good at a given price per unit, as shown in block 48. The
contract purchases collection can be represented in any one of a number of manners
but, in one embodiment, the contract purchases collection is represented as a scatter
plot of the units in each contract at the corresponding price per unit, as shown in FIG.
8 with a forecasted market of 681 units and a presumed market capture of 60% (i.e.,

409 units).
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As described above, the contract purchases collection can be determined by
determining a correlation between the price sensitivity distribution and the units per
contract distribution, selecting a number of contracts and a number of units in each
contract according to the Monte Carlo method, and thereafter determining a price per
unit contract. It will be understood, however, that the contract purchases collection
can be determined in any of a number of different manners. For example, the contract
purchases collection can be determined by determining the correlation and thereafter
selecting a number of contracts, such as randomly selecting a defined number of
contracts (e.g., 100 contracts). With the number of contracts, then, a price sensitivity
distribution and a units per contract distribution can be defined for each contract,
where the distributions can differ between one or more contracts or remain the same
across all of the defined number of contracts. Where the distributions differ between
one or more contracts, the correlation can similarly differ but, when the distributions
remain the same across all of the contracts, the correlation is preferably the same
across all of the contracts. It will be understood that the values from the price
sensitivity distribution and the units per contract distributions are typically generated
according to a Monte Carlo method using the correlation value. As such, it will also
be understood that the price per unit for each contract can be determined before, ‘after
or as the units per contract are determined.

For each of the defined contracts, then, a number of units in the respective
contract can be determined, such as from the units per contract distribution according
to the Monte Carlo method. Then, an associated price per unit for each of the defined
contracts can be determined based upon the number of units in the respective contract,
the respective price sensitivity distribution and the correlation between the units per
contract distribution and the price sensitivity distribution. Thereafter, as before, with
the number of units per contract and the associated price per unit of the units in each
contract, the contract purchases collection can be determined as a plurality of
contracts, with each contract having an associated number of units of the good at a
given price per unit.

As before, the demand for the good in the forecasted market represents the
number of units consumers will purchase for at least a given price. In this regard, the

price per unit of each contract can be ranked in descending from the highest price per

21



WO 2004/109458 PCT/US2004/017311

10

15

20

25

30

unit down. A cumulative number of units for each different price per unit can then be
calculated, as shown in block 50 of FIG. 7. The cumulative number of units for each
price then would equal the cumulative number units across all of the contracts sold for
a price per unit equal to or greater than the respective price. For example, the
cumulative number of units associated with the highest price per unit would equal the
number of units in each contact having the highest price per unit. Then, the
cumulative number of units associated with the second highest price per unit would
equal the number of units in each contract having the second highest pn'cé per unit
plus the number of units in each contact having the highest price per unit.

It will be appreciated, however, that the price per unit of each contract can
equally be ranked in ascending order from the lowest price per unit up. In such an
instance, the cumulative number of units for each price would equal the total number
of units in the forecasted market minus the number of units in each contract with a
price per unit lower than the respective price. For example, the cumulative number of
units associated with the lowest price per unit would equal the number of units in the
forecasted market or, alternatively, the percentage of the forecasted market. The
cumulative number of units associated with the second lowest price per unit would
then equal the number of units in the forecasted market minus the number of units in
each contract with the lowest price per unit.

With each different price per unit and the associated cumulative number of
units, the demand for the good in the forecasted market, or percentage of the
forecasted market, can be modeled based upon the price per unit of each of the
contracts and the cumulative number of units sold for a price per unit equal to or
greater than the respective price per unit, as shown in block 52. In this regard, as with
the demand model for a good in a non-differentiated market, the demand model for a
good in a differentiated market represents the number of units consumers will
purchase for at least a given price. As such, the demand model can be thought of as a
plurality of different numbers of units sold in the forecasted market, each number of
units having a corresponding minimum price at which consumers will purchase the
respective number of units. The demand model can be represented in any one of a
number of manners but, like in the case of the model for the non-differentiated

market, in one embodiment the demand model is represented as a demand curve by
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plotting the different prices per unit versus the cumulative number of units sold for a
price per unit equal to or greater than the respective price per unit, as shown in FIG. 9
with a forecasted market of 681 units and a presumed market capture of 409 units. As
illustrated, the demand model will not appear as smooth as the demand in the case of
the non-differentiated market. The coarseness of the demand model for the
differentiated market is due to the fact that the model uses distinct contractual sales,
as opposed to considering the entire non-differentiated market as one contractual sale.

It will be appreciated that as the total number of units in the forecasted market
changes according to the Monte Carlo method for the demand model for either the
case of the non-differentiated market or thc; differentiated market, the demand model
changes to fit the total number of units of the good. It will also be appreciated that for
different numbers of units in the forecasted market, selected according to the Monte
Carlo method, different values from the market penetration distributions and contract
purchases collections will be determined for the good in the differentiated and non-
differentiated market, respectively. And with the different market penetration
distributions and different contract purchases collections, different demand models
will be determined for each forecasted market. Thus, the respective demand models
can account for the size of the market as affecting the demand for the good. In this
regard, by repeatedly selecting different forecasted markets and repeating the method,
the demand for the good in each forecasted market can be modeled.

As indicated above and described more fully below, modeling the demand for

the good can be utilized with the recurring costs and nonrecurring costs models to

 thereby model the gross and net profitability of the good in the forecasted market

which, in turn, can be used to determine conclusions regarding the forecasted market,
such as the learning curve value, the optimum price per unit and the number of units
sold. And by repeating the method for different forecasted markets, the profitability
can be modeled for each forecasted market, and the conclusions can be determined for
each forecasted market. The conclusions for the forecasted markets can then be used,
such as by the manufacturer, to facilitate an understanding of how uncertainty in the
price of the good, the number of units and/or contracts, as well as the price per unit of
the good in the contracts, affects demand for the good. With such an understanding,

then, the manufacturer can be in a better position to select a learning curve value, a
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price at which to sell each unit of the good and a number of units of the good to

produce.

1I. MODELING COSTS ASSOCIATED WITH PRODUCING THE GOOD
As stated above, costs can be divided into two different types, nonrecurring

and recurring. As such, each can be modeled separately, as will be described below.

A Modeling Recurring Costs

The recurring and nonrecurring costs can be modeled according to any of a
numbér of different techniques. As an example of one method by which the recurring
costs to manufacture each unit of a good can be modeled, reference is now made to
FIGS. 10-16. Modeling the recurring costs to produce each unit of the good generally
begins with assessing uncertainty in the recurring cost to produce each unit of the
good, typically represented as a measure of how the cost of producing the good
affects whether manufacturers will produce the good. In this regard, the cost
sensitivity of the good is typically expressed as a distribution of manufacturers
producing the good at a predetermined price. The cost sensitivity distribution
generally assigns a probability of producing one unit of the good to each respective
cost at which manufacturers would produce the good. Whereas the cost sensitivity
can be expressed as any of a number of different types of distributions, the cost
sensitivity according to the example is expressed as a lognormal probability
distribution, and defined according to the mea(m and standard deviation of cost data,
such as can be determined from market studies, cost analyses or the like. For
example, the cost sensitivity distribution shown in FIG. 13 is defined according to a
mean of $56,806 (in millions of dollars) with an associated standard deviation.

Like the price sensitivity distribution, the cost sensitivity distribution can be
determined based upon the state of development of technologies associated with the
good. In such instances, the cost sensitivity distribution can be determined as
described above in conjunction with the price sensitivity distribution. In contrast to
the cost sensitivity distribution, however, a cost point, or more typically a most likely
recurring cost, is selected for each technology. Then, a cost distribution can then be

defined for each technology based upon the distribution associated with the respective
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qualitative measure of maturity and the respective most likely cost. From a number of
possible total recurring costs determined from costs selected from the respective
distributions, a mean and standard deviation can be determined to thereby define the
cost sensitivity distribution. For more information on such a method of determining

the cost sensitivity distribution, see U.S. Patent Application No.

entitled: Systems, Methods and Computer Program Products for Modeling a
Monetary Measure for A Good Based Upon Technology Maturity Levels.

To model recurring costs, a market is first forecast by selecting the number of
units produced, as shown in block 54 of FIG. 10A. Thereafter, a potential learning
curve value is selected from a set of potential learning curve values, as shown in block
56. The set of potential learning curve values can comprise all integers between zero
and one hundred. In a more typical embodiment, however, the learning curve value is
selected from a set including all integers between 70 and 100. In the example
method, as previously stated, modeling the recurring cost to produce each unit of the
good in the forecasted market includes assessing uncertainty in the/: cost of producing
the good, as such may be represented as a measure of how the cost of producing the
good affects whether manufacturers will produce the good, as such is typically
expressed by the cost sensitivity distribution (see FIG. 13).

Modeling the recurring costs associated with the production of a good in an
uncertain market is typically based on the average cost per unit to produce the good
and the number of units produced, or sold. The cost of producing the good can be
modeled in any one of a number of manners, but preferably considers the effect of the
number of units produced, or sold, on the cost to produce each unit of the good. In
this regard, costs associated with producing a good in many markets tend to decline as
the manufacturer gains experience with that production. Whereas one might expect
the cost of producing each unit of the good to remain constant, the cost to produce the
first units of the good is typically more than the expected cost of producing
subsequent units. And as the number of units produced increases, the manufacturer
gains experience that drives the cost to produce each unit down to the expected cost
and below, and thereafter eventually leveling to an optimum cost of producing each

unit. The change in the cost to produce each unit can generally be considered to be
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attributable to learning. In this regard, a learning curve value describes the amount of
learning that a process can achieve or how much the cost declines with production.

To account for the learning curve for producing the good, modeling the

~ recurring cost may further include using a learning curve. In this regard, the recurring

cost model may be generally defined according to a number of characteristics, such as
the learning curve type, the selected potential learning curve value, and calibration
values, as such may be determined as described below. Further, the recurring cost
model may be fitted to the size of the forecasted market.

In one embodiment, for example, the recurring cost model can be determined
for each forecasted market. As shown in FIG. 11, in embodiments in which the
learning curve type is log-linear (i.e., has a linear shape in log-log space), an
intermediate value (Learn Calc) for determining the recurring cost model can be

calculated as follows:

_ (1A coeff _ factor )x(( CumUnits + 0.5 )* - 5" — (1.5 oo - Jeeter )

LearnCalc = s

(1/( coeff __ factor )x(( CalUnits + 0.5 )4 -#r _.(1-0.5 Jod - faeter )

where coeff _ factor =((In( LC /100 ))/In(2))+1. In the foregoing equations, LC

represents the selected potential learning curve value, CumUnits represents the
cumulative number of units of the good sold in the forecasted market, and CalUnits
represents the number of units the manufacturer must produce to have an average cost
per unit equal to the constant expected cost of producing each unit. It will be
appreciated that although the learning curve type has been described as being a log-
linear type learning curve, the learning curve can be any of a number of different
types of learning curves, such as a Stanford-B type learning curve, a DeJong type
learning curve, an S-Type learning curve or the like.

Either before, after or as the learning curve type is determined, the cost to
manufacture the first unit of the good (i.e., the T#1 cost) can be determined. Whereas
the T#1 cost can be determined in any of a number of different manners, in one
embodiment the T#1 cost is determined based upon the selected potential learning
curve value from a model of T#1 cost as a function of potential learning curve values,
as shown in block 58, and described more fully below. As shown in block 60, after
determining the T#1 cost, the recurring cost can be modeled in the forecasted market

for the selected potential learning curve value by the following equation:
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Recurring Cost =T#1 CostXMxLeamCalc

CumUnits
where T#1 Cost in the above equation represents the T#1 cost determined from the
T#1 cost model. The recurring costs model for the forecasted market can be
represented in any one of a number of different manners but, in one embodiment, the
cost model is represented as an average recurring cost curve by plotting the average
cost per unit versus the cumulative number of units produced, as shown in FIG. 12.

As stated above, in modeling recurring costs, the T#1 cost can be determined
from a model of T#1 cost as a function of potential learning curve values. In this
regard, the T#1 cost can be modeled as a function of potential learning curve values in
any of a number of different manners. In one embodiment, now referring to FIG.
10B, a method of modeling the T#1 cost begins by selecting a unit cost from the cost
sensitivity distribution (see FIG. 13), as shown in block 62. Advantageously, the unit
cost can be selected according to a method for randomly selecting a predefined unit
cost, such as the Monte Carlo method. In this regard, the Monte Carlo method is
applied to the cost sensitivity distribution to select the predefined unit cost.

After selecting the unit cost, a fixed cost associated with producing the first
unit of the good, referred to as the fixed T#1 cost, is determined based upon the
selected unit cost, as shown in block 64. Additionally, the fixed T#1 cost can be
determined based upon a number of bénchmark characteristics, such as a benchmark
learning curve value, and a benchmark calibration value associated with the number
of units the manufacturer must produce to have an average cost per unit equal to the
selected cost of producing each unit. The benchmark values can be selected in a
number of different manners, such as from market studies, cost analyses or the like.
For example, the benchmark learning curve value can be selected to be 85, while the
benchmark calibration value is set at 500. With the selected unit cost, benchmark
learning curve value and benchmark calibration value, then, the fixed T#1 cost can be
determined. The fixed T#1 value can be determined in any of a number of different
manners but, in one embodiment, the fixed T#l cost is determined as follows:

Unit Value
(logyo( Benchmark Learning Curve Value )-2 )
Ingo(2)

Fixed T#1 =

Benchmark Calibration Value

27



WO 2004/109458 PCT/US2004/017311

10

15

20

25

30

For example, presuming the unit cost is selected from the cost sensitivity distribution
to equal $54,000, and the benchmark learning curve value and calibration value set at
85 and 500, respectively, the fixed T#1 cost can be determined to equal $231,851.

After determining the fixed T#1 cost, the recurring cost to produce the good
can be determined in a manner that advantageously accounts for how the recurring
cost to produce the first unit, the T#1 cost, relates to the recurring cost to produce
subsequent units as a function of different, potential learning curve values. In this
regard, the relationship between the recurring cost for subsequent units and the T#1
cost can be represented by a variance factor which, in turn, can be determined as a
function of potential learning curve values. More particularly, the variance factor can
reflect the level of recurring costs as compared to the standard, or benchmark, fixed
T#1 cost. As will be appreciated, then, a variance factor of one is standard. The
higher the variance factor, the higher the recurring costs to the standard, fixed T#1
cost. In contrast, the lower the variance factor, the lower the recurring costs to the
standard, fixed T#1 cost.

To determine the variance factor, variance is determined as a function of
potential learning curve values, as shown in block 66. The variance can be
determined in a number of different manners such as, for example, by establishing a
number of variance values associated with different learning curve values. The
variance values and learning curve values can be‘established in a number of different
manners. In one embodiment, shown in FIG. 14A, the variance values and learning
curve values are established from theoretical T#1 variance values associated with
different learning curve values, as such may be determined by an estimator or the like.
After establishing the variance values and associated learning curve values, a best fit
curve of variance as a factor of potential learning curve values can be established
according to the unit curve theory based upon the data, as shown in FIG. 14B. For

example, the best fit curve can be established as follows:

Variance( Learning Curve Value ) = a + " *e<kewming Curve Value

In the above, equation, a, b and ¢ are constants that are selected based upon the best
fit curve which, in turn, is based upon the variance values and associated learning

curve values. In one embodiment, for example, the values of a, b and ¢ are selected to

be 2.61, 16.61 and -0.1836, respectively.
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Although the best fit curve can be established as indicated above, it will be
appreciated that a number of different best fit curves can be established based upon
assumptions made about the curve (e.g., the variance decreases as the learning curve
value increases, variance changes less as the learning curve value increases, etc.).
Thus, a number of different best fit curves can be established based upon the variance
values and learning curve values, with all of the best fit curves generally fitting the
data. The best fit curve, then, can be established as desired, with the above best fit
curve established to provide an desired amount of control over the curve, with the
values of a, b and ¢ being capable of being easily modified.

After determining the variance as a factor of potential learning curve values,
the variance factor as a function of potential learning curve values can be determined
based upon the variance and a benchmark variance determined based upon the
benchmark learning curve value, as shown in block 68. For example, according to
one embodiment, the variance factor clan be determined as follows:

Variance Factor( Learning Curve Value ) =

Variance( Learning Curve Value )

Variance( Benchmark Learning Curve Value )

Substituting the example values of a, b, ¢ and the benchmark learning curve value

given above, then, the variance factor can be determined to be:

261 T 816.61—.1836><Learning Curve Value

5.34

After determining the variance factor, the T#1 cost associated with producing

Variance Factor( Learning Curve Value ) =

the good can be modeled as a function of potential learning curve values based upon
the variance factor and the fixed T#1 cost, as shown in block 70. In one embodiment,
for example, the T#1 cost can be modeled by multiplying the variance factor by the
fixed T#1 cost. In mathematical terms, then, the T#1 cost can be modeled as a factor
of potential learning curve values as follows:

T#1( Learning Curve Value ) = Variance Factor( Learning Curve Value )

X Fixed T#1

After modeling the T#1 cost as a function of potential learning curve values,

recurring costs can be modeled as a function of potential learning curve values. As

will be appreciated, each learning curve may have many possible values of recurring
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cost. As such, in one more particular embodiment, the recurring costs that optimize
net profits, taking into account demand for the good in a forecasted market, can be
modeled as a function of potential learning curve values, as shown in FIG. 15. It will
be appreciate that, as shown, the recurring costs drop dramatically when the learning
curve value exceeds a certain value (approximately 93 as shown in FIG. 15). In this
regard, in the context of producing a good, the drop in recurring costs at high learning
curve values typically corresponds to instances in which a manufacturer would never
recoup the non-recurring costs associated with a good to turn a profit. Thus, the
manufacturer would typically not produce the good when the non-recurring costs and,
thus, learning curve value, exceed a certain value. Although not shown in FIG. 15,
the recurring costs also decrease dramatically when the learning curve value drops
below a certain value. In the context of producing a good, the drop in recurring costs
at low learning curve values can correspond to instances in which the improvement in
producing the good over time and, thus, drop in recurring costs over time, would be
very small. In such instances, it would require such an undesirable amount of time for
the recurring costs to reach a point where the manufacturer would turn a profit, if the
recurring costs ever reached such a point, that the manufacturer would likely elect to
not produce the good.

Just as in the case of modeling demand for the good, the recurring cost to
produce the good differs between non-differentiated and differentiated markets. The
recurring costs of producing the good in the differentiated market can be modeled in
any one of a number of manners, such as according to the method described above in
conjunction with selecting a learning curve value and modeling the recurring costs in
the forecasted market in the case of non-differentiated goods. Because the demand
for the good in the forecasted market represents the number of units consumers will
purchase for at least a given price, the learning curve used to model the recurring
costs are based upon the selected learning curve value and is a function of the
cumulative number of units associated with each price per unit, as described above in
conjunction with modeling the demand for goods in a differentiated market. As
shown in FIG. 16, just as the demand for the differentiated market appears coarse as a

plurality of connected contractual sales, the recurring costs curve likewise appears as

30



WO 2004/109458 PCT/US2004/017311

10

15

20

25

a plurality of connected costs for producing respective cumulative numbers of units

for each price per unit.

B. Modeling Nonrecurring Costs

Reference is now drawn to FIGS. 17A and 17B, which illustrate two
embodiments of a method of modeling the nonrecurring costs associated with
producing a good. To model the nonrecurring costs according to the illustrated
embodiment of FIG. 17A, the nonrecurring costs are first related to potential learning
curve values, as shown in block 72. The nonrecurring costs can be related to potential
learning curve values in a number of different manners such as, for example, by
establishing a number of nonrecurring costs values associated with different learning
curve values. The nonrecurring costs values and learning curve values can be
established in a number of different manners and, in one embodiment shown in FIG.
18A, the nonrecurring costs values and learning curve values are established from
theoretical nonrecurring costs values associated with different learning curve values,
as such may be determined by an estimator or the like.

After establishing the nonrecurring costs values and associated learning curve
values, then, a best fit curve of nonrecurring costs as a factor of potential learning
curve values can be determined according to the unit curve theory based upon the
data, as shown in FIG. 18B. For example, the best fit curve of nonrecurring costs can

be established to be:

Nonrecurring Cost( Learning Curve Value ) = d x e/ +8xtecmins Curvevalue

In the above, equation, constants d and g are constants that are based upon the best fit
curve, and can be selected in a number of different manners, as shown in block 74. In
this regard, d can be considered a scale factor that allows the nonrecurring costs value
to be scaled to any number of different cost levels. For example, in one embodiment
the nonrecurring costs assumes that cost levels are 10° (e,d= 106) times greater than
the determined value such that cost values determined are scaled by a million dollars.
The constant g can be considered a learning curve value sensitivity value that
measures how much the learning curve value affects the nonrecurring costs. As such,
g can be selected as desired. In one embodiment, for example, g can be selected to

equal -0.257.
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The constant fcan be considered a measure of uncertainty, referred to herein
as an uncertainty value, that directly affects the nonrecurring costs value. And as the
uncertainty of the nonrecurring costs value can typically vary, the constant is
preferably selected from a distribution, such as a risk distribution, as shown in block
76. The risk distribution can be determined in any of a number of different manners,
such as by an estimator or the like. Similarly, the risk distribution can be represented
by any of a number of different distributions but, in one example, the risk distribution
is represented by a triangular distribution, as shown in FIG. 19. As shown in FIG. 19,
for example, the risk distribution can be represented by a triangular distribution
having a minimum value of —8.20, a maximum value of —7.80, and a mode of —8.00.
Like the cost sensitivity distribution, the uncertainty value fcan adv’antageously be
selected according to a method for randomly selecting a predefined unit cost, such as
the Monte Carlo method. For example, from the risk distribution shown, the
uncertainty value can be selected to equal —8.12.

As before, it will be appreciated that a number of different best fit curves can
be established based upon assumptions made about the curve (e.g., the nonrecurring
costs increase as the learning curve value increases, nonrecurring costs change less as
the learning curve value decreases, etc.). Thus, a number of different best fit curves
can be established based upon the nonrecurring costs values and learning curve
values, with all of the best fit curves generally fitting the data. The best fit curve,
then, can be established as desired, with the above best fit curve established to provide
an desired amount of control over the curve, with the values of d, f and g being
capable of being easily modified.

After selecting the constants d, fand g, the nonrecurring costs to produce the
good can be modeled as a function of potential learning curve values, as shown in
block 78. For example, according to one embodiment, the nonrecurring costs can be
modeled by substituting the values for d, fand g into the best fit curve for
nonrecurring costs. According to the examples given above for d, fand g, in
mathematical terms the nonrecurring costs (NVRC) can be modeled as a factor of

potential learning curve values as follows:

NRC( Lealvling Curve Value) — 106 % 6—8.12—().257><Lenrm'n‘;,7 Curve Value
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Like the recurring costs model, the nonrecurring costs model can be represented in
any one of a number of manners but, in one embodiment, the nonrecurring costs
model is represented as a recurring costs curve by plotting the nonrecurring costs over
a range of potential learning curve values, as shown in FIG. 20.

Similar to the price sensitivity distribution and the cost sensitivity distribution,
uncertainty in the nonrecurring cost of the good can be defined based upon a state of
development of technologies associated with the good. Referring now to FIG. 17B,
another embodiment of modeling nonrecurring costs can account for the state of
development of the technologies associated with the manufacture of the good. In this
embodiment, nonrecurring costs are modeled by first associating each technology
associatea with the nonrecurring costs to produce the good with a qualitative measure
of maturity, where each qualitative measure of maturity is associated with a
distribution, as shown in block 80. As such, each nonrecurring technology is
associated with the distribution of the respective qualitative measure of maturity. In
this regard, each nonrecurring technology can be associated with high and low
nonrecurring cost values based upon the respective distribution, as shown in block 82.
As described more fully below, such high and low nonrecurring cost values for the
respective distributions can then be used to determine a risk distribution for the
respective nonrecurring technologies.

After associating each nonrecurring technology with the distribution of the
respective qualitative measure of maturity, a cost point, or more typically a most
likely nonrecurring cost (MLC), is selected for each technology, such as by the user.
To determine the mode of the risk distribution for each nonrecurring technology, the
equation for the best fit curve for nonrecurring costs can be rewritten to solve for the

uncertainty value f as follows:

=In MLC) _ x Learning CurveValue
P 8

In the above equation, f represents the mode of the risk distribution for the respective
nonrecurring technology, MLC represents the most likely nonrecurring cost, and d and
g represent the scale factor and learning curve value sensitivity value, respectively.
Also in the above equation, Learning Curve Value represents the benchmark learning

curve value, as such is described above with respect to modeling T#1 cost.
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With the high and low nonrecurring cost values and the mode for each
nonrecurring technology, a risk distribution can be defined for each nonrecurring
technology. Thereafter, as shown in block 86, an uncertainty value (f as described
above in conjunction with FIG. 17A) can be selected for each nonrecurring
technology, such as according to the Monte Carlo method.

As will be appréciated, in some instances it may be desirable to hold constant
the learning curve value for one or more nonrecurring technologies, such as when
examining the effect of different learning curve values on one or more other
nonrecurring technologies. As such, after selecting an uncertainty value for each
nonrecurring technology, the nonrecurring technologies can be separated into those
technologies that have variable learning curve values and those technologies that have
constant learning curve values, as shown in block 88.

For each nonrecurring technology having a variable learning curve value,
nonrecurring costs are modeled as a function of potential learning curve values, such
as by using the equation for the best-fit curve for nonrecurring costs described above,
as shown in block 90. After modeling the nonrecurring costs for such nonrecurring
technologies, the nonrecurring cost models for all such nonrecurring technologies are
summed together, as shown in block 92. For each nonrecurring technology having a
constant learning curve value, the nonrecurring cost for the respective technologies at
the respective constant learning curve values is determined, such as by using the
equation for the best-fit curve for nonrecurring costs, as illustrated in block 94.
Thereafter, the nonrecurring costs for each such nonrecurring technology are summed
together, as shown in block 96. To model the nonrecurring costs for the good over ail
of the nonrecurring technologies, then, the sum of the nonrecurring cost models for
variable learning curve values is summed with the sum of nonrecurring cost values
determined for nonrecurring technologies with constant learning curve values, as
shown in block 98.

As will be appreciated, as nonrecurring costs are typically those associated
with an initial investment to begin producing a good, such costs are typically not
based upon the number of units produced, or sold. In other terms, nonrecurring costs
are typically not dependent upon whether the goods are within a non-differentiated or

differentiated market. Therefore, the model of nonrecurring costs as a function of
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potential learning curve values will be the same for both non-differentiated and
differentiated markets.

As will also be appreciated by those skilled in the art, modeling the recurring
and nonrecurring costs are independent of one another. In this regard, the learning
curve can be determined irrespective of whether the recurring costs are modeled
before or after nonrecurring costs. Thus, although recurring costs are shown and
described as being modeled before nonrecurring costs, nonrecurring costs can be
modeled before modeling recurring costs without departing from the spirit and scope
of the present invention.

It will also be appreciated that for different unit costs selected from the price
sensitivity distribution, selected according to the Monte Carlo method, different
recurring costs models, can be determined. Similarly, for different uncertainty values
selected from the risk distribution, different nonrecurring costs models can be
determined. Thus, the recurring costs and nonrecurring costs models can account for
the unit price and magnitude factor as affecting the respective costs for the good. In
this regard, by repeatedly selecting different unit costs and/or different uncertainty
values and repeating the method, the respective costs of producing the good can be
modeled.

Further, it will be appreciated that the system, method and computer program
product of embodiments of the present invention can be utilized by manipulating data
within any one of a number of commercially available computer software programs.
For example, the method can be utilized by manipulating data within Excel, a
spreadsheet software program distributed by the Microsoft Corporation of Redmond,
Washington, including Crystal Ball, a Monte Carlo simulation software program

distributed by Decisioneering, Inc. of Denver, Colorado.

.  MODELING THE PROFITABILITY OF A GOOD

By utilizing the recurring cost model, the nonrecurring cost model, and the
demand model, the profitability of the good can be modeled thereby facilitating an
understanding of how uncertainty in demand for the good, as well as uncertainty in
cost of producing the good, can affect profitability. In this regard, just as the demand

model differs depending on whether the goods are in a non-differentiated market or a
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differentiated market, the profitability of the good also differs depending on the type
of market. As such, the present invention provides systems, methods and computer
program products for modeling the profitability of a good for goods in both non-

differentiated markets as well as differentiated markets.

A. Goods In Non-Differentiated Markets

Modeling the gross and net profitability, respectively, of a good in a non-
differentiated market generally begins by modeling the demand for the good
according to embodiments of the present invention, as described above. Along with
modeling the demand for the good, the recurring costs of producing the good is also
modeled in the forecasted market, as also described above. Thereafter, the gross
profitability of the good for the forecasted market can be modeled. In this regard, the
gross profitability can be represented as the result of subtracting the cost per unit from
the price per unit and multiplying the difference by the number of units sold for the
corresponding fraction of the forecasted markef. Thus, as shown in FIG. 21, by
simultaneously plotting the demand curve and the cost curve for the forecasted
market, the gross profitability can be seen as directly related to the distance between
the two curves. Like the demand model and the cost model, the gross profitability
model can be represented in any one of a number of different manners. In one

embodiment, shown in FIG. 22, the gross profitability model can be represented as a

. gross profitability curve by plotting the number of units that must be sold to achieve

at least a given gross profit.

From the gross profitability model, as well as the demand and recurring costs
models, conclusions regarding the forecasted market can be drawn from collectively
modeling the demand, recurring costs and gross profitability for the forecasted
market. For example, the maximum gross profit for the good in the forecasted market
can be seen as the point where the price exceeds the cost by the greatest amount. By
determining the maximum gross profit, the optimum price per unit of the good and the
optimum number of units sold in the forecasted market (i.e., fraction of the number of
goods in the market), as well as the corresponding recurring costs can be determined.

After modeling the gross profitability and/or determining the maximum gross

profit, the net profitability can be modeled and/or the maximum net profit can be
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determined based upon the gross profitability model and the nonrecurring costs
associated with the selected learning curve. As the nonrecurring costs are not
associated with the number of goods sold, as such is forecasted, the nonrecurring
costs can be determined at any point after selecting the learning curve value. In this
regard, the nonrecurring costs can be determined, such as is described above, utilizing
the selected learning curve value.

After determining the nonrecurring costs, the net profitability of the good can
be modeled by subtracting the nonrecurring costs from the gross profit at each point in
the gross profitability model. Thus, the net profitability model, when plotted, will
appear similar to the gross profitability model except that the net profitability model
will have lower profit at each point, when compared to the gross profitability. For a
comparison of the net profitability model and the gross profitability model, see FIG.
22, where the net profitability model can be represented as the dashed line. As will be
appreciated, because the nonrecurring costs are not determined as a function of the
number of goods sold, the maximum net profit can be determined, for example, by
simply subtracting the nonrecurring costs from the maximum gross profit.

Once all potential learning curve values have been selected such that the maximum
gross and/or net profit has been determined for each, tf}e gross profitability and/or net
profitability of the good can be modeled as a function of potential learning curve
values. To model the gross profitability as a function of potential learning curves,
according to one embodiment of the present invention, the maximum gross
profitability for each potential learning curve value is plotted against the respective
learning curve value, as shown in FIG. 23. Similar to modeling gross profitability as
a function of potential learning curve values, net profitability can also be modeled as a
function of potential learning curve values. As previously indicated, net profit can be
determined by subtracting nonrecurring costs from gross profit. In this regard, net
profitability can be modeled based upon the model of gross profitability as a function
of potential learning curves, and further based upon the model of nonrecurring costs
as a function of potential learning curve values, as such can be determined as
described above. For example, as shown in FIG. 24, the model of net profitability as
a function of potential learning curve values can be represented as a net profitability

curve by plotting the learning curve value that must be utilized to achieve at least a
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given net profit. As shown, the net profitability model illustrated has a maximum net
profit when the learning curve value is selected to equal 78, as shown by a maximum
in the net profitability curve.

At this point it should be made clear that the demand and the cost models as
functions of a forecasted market, as well as the profitability models as functions of a
forecasted market, up to this point have all been tied to one forecasted market of a
predefined number of goods selected according to a method for randomly selecting a
predefined number of units of the good, such as the Monte Carlo method. Further, as
stated above, the recurring costs and nonrecurring costs models as functions of
learning curve values have been tied to one unit cost and uncertainty value,
respectively, selected according to any of a number of different methods, such as the
Monte Carlo method. Thus, the learning curve value has been determined based upon
a respective unit cost and uncertainty value. As such, after analyzing the forecasted
market by determining, for example, the optimum price for each unit, optimum
number of goods and corresponding price for each unit, as well as the maximum gross
and/or net profit of the good, the conclusions can be recorded, and thereafter the
method can then be repeated a plurality of times for different forecasted markets, as
well as for different unit costs and/or different uncertainty values to thereby determine
different learning curve values, with the forecasted markets, unit costs and/or
uncertainty values selected such as according to the Monte Carlo method, with the
conclusions recorded for each forecasted market.

The conclusions for all of the forecasted markets can be organized in any of a
number of different manners. For example, referring to FIG. 25A, the maximum net
profit for a number of different learning curve values can be plotted against associated
learning curve values. In such an instance, the forecasted market can be held constant
based on one selected forecasted market. Different learning curve values can then be
determined, such as by selecting different unit costs and/or different uncertainty
values. From the different learning curve values, different optimum prices and
different optimum numbers of units can be determined, which can thereafter be
utilized to determine different maximum net profits. In one embodiment, the
maximum net profits for the different potential learning curve values can be averaged

to produce a mean maximum profit for the respective potential learning curve values.
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The mean maximum profits can then be plotted against the respective learning curve
values, as shown in FIG. 25B.

The conclusions for all of the forecasted markets can also be organized into
respective distributions. The distributions can then be defined, such as by a curve
type and a mean and associated standard deviation. From the distributions, then, a
business case for the good can be created. For example, the business case can receive
distributions for the optimum price for each unit, optimum number of goods and
corresponding price for each unit. Based upon the distributions, then, the market
value of the project can be determined and plotted over time, as shown in FIG. 26. As
shown, the business case can plot the nonrecurring costs associated with the project
(shown below zero for years three through five). Additionally, the business case can
plot the net profit associated with the project, as determined by the difference between

gross profits and recurring costs (shown above zero for years six through fourteen).

B. Goods In Differentiated Markets

In differentiated markets, modeling the gross and net profitability also
generally begins by modeling the demand for a number of contracts for the good
including the number of units and associated price per unit. In this regard, the
demand for the good can be modeled according to the present invention as described
above with reference to FIGS. 7, 8 and 9. Similarly, the recurring cost for the good
can be modeled according to the present invention as described above with reference
to FIG. 16. In the differentiated market, the gross profitability and net profitability
can therefore be represented in a manner similar to the non-differentiated market. For
example, the gross profitability can be represented for each contract as the difference
of the respective price per unit and the respective recurring costs per unit multiplied
by the nuﬁlber of units sold for the respective contract.

As will be apparent, since the demand model for the good in the context of a
differentiated market describes individual contractual sales, and the recurring costs
model describes average cost and is based on a number of units sold, a number of
units sold must be selected in order to model the gross profitability, and thus the net
profitabglity, of the good for the forecasted market. If the number of contracts or the

number of units in one or more contracts changes, or if the number of units in the
1
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presumed percentage capture of the market changes, the average recurring costs of
producing the units for each contract would likewise change, thus changing the model
of the gross profitability and the net profitability.

To model the gross profitability or net profitability for all possibilities of the
number of units in each contract would take an unnecessarily long period of time. But
modeling the gross or net profitability for all possibilities is not necessary. In this
regard, in a differentiated market it has been found that selling and, thus producing, as
many units as possible always attains the most profit. Therefore, in modeling the
profitability, the recurring costs model can be replaced with the lowest recurring costs
value for the respective forecasted market (shown by the dashed line on FIG. 16), or
for the percent capture of the forecasted market. The recurring costs model can be so
replaced since the lowest cost value always corresponds to capturing the expected
market share of the forecasted market and, thus, selling all of the units of the good the
manufacturer produces. Profitability (gross and net), then, can be measured by the
profitability of the forecasted market (presuming total market capture) based upon the
profitability of each contractual sale within the forecasted market.

Thus, from the demand model, the gross profitability of each contractual sale
can be determined by subtracting the lowest average cost to produce the number of
units in the contract from the price per unit of the units in the contract, and
multiplying the difference by the number of units in the contract. The gross
profitability of the forecasted market can then be modeled by determining the
summation of the gross profitability of each contractual sale.

In differentiated markets conclusions regarding the forecasted market can be
drawn from collectively modeling the demand, cost (or lowest cost value) and
profitabilify for the forecasted market. For example, because the maximum gross
profit corresponds to selling as many units as possible, the maximum gross profit for
the good in the forecasted market (or in the percent capture of the forecasted market)
can be seen as the point where all of the units of the good in either the market, or
percent capture of the market, have been sold. Also, for example, an optimum price
to achieve maximum gross profits can be determined, such as by determining a
weighted average price per unit from all of the contractual sales in the forecasted

market (or céptured percentage). Other conclusions might include the number of
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units in the forecasted market, the number of units sold in the presumed capture of the
forecasted market (if less than total capture), the number of units not sold by the
manufacturer in the forecasted market (again presuming less than total capture), and
the maximum gross profit margin for the forecasted market (or captured percentage).

After modeling the gross profitability and/or determining the maximum gross
profit, the net profitability can be modeled and/or the maximum net profit can be
determined based upon the gross profitability model and the nonrecurring costs
associated with the selected learning curve. As the nonrecurring costs are not
associated with the number of goods sold, as such is forecasted, the nonrecurring
costs can be determined at any point after selecting the learning curve value. In this
regard, the nonrecurring costs can be determined, such as is described above, utilizing
the selected learning curve value.

After determining the nonrecurring costs, the net profitability of the good can
be modeled by subtracting the nonrecurring costs from the gross profit at each point in
the gross profitability model. Thus, the net profitability model, when plotted, will
appear similar to the gross profitability model except that the net profitability model
will have lower profit at each point, when compared to the gross profitability. As will
be appreciated, because the nonrecurring costs are not determined as a function of the
number of goods sold, the maximum net profit can be determined, for example, by
simply subtracting the nonrecurring costs from the maximum gross profit.

It will also be appreciated that the costs associated with producing the good,
i.e., the recurring costs and the nonrecurring costs, can be modeled as a function of
potential learning curve values. The gross profitability and/or net profitability of the
good in the differentiated market can also be modeled as a function of potential
learning curve values.

To model the gross profitability as a function of potential learning curves,
according to one embodiment of the present invention, the gross profitability is
modeled based upon the contractual revenue, which can be determined by summing
the revenue generated from each contract captured from a given market. In addition,
the gross profitability is modeled based upon the optimum number of units (i.e.,
selected number of units) sold in the forecasted market (i.e., fraction of the number of

goods in the market), as such may be determined as described above with respect to
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the differentiated market. Further, the gross profitability, according to one
embodiment, is modeled based upon the recurring costs model, as such may be
determined as described above.

Similar to modeling net profitability as a function of potential learning curve
values for a good in the non-differentiated market, net profitability can also be
modeled as a function of potential learning curve values for a good in the
differentiated market. As previously indicated, net profit can be determined by
subtracting nonrecurring costs from gross profit. As before, net profitability can be
modeled based upon the model of gross profitability as a function of potential
learning curves, and further based upon the model of nonrecurring costs as a function
of potential learning curve values, as such can be determined as described above in
conjunction with a good in the non-differentiated market. Also, like the model of
gross profitability as a function of potential learning curve values, the model of net
profitability as a function of potential learning curve values can be represented in any
one of a number of different manners, such as by plotting the learning curve value that
must be utilized to achieve at least a given net profit.

Also just as in the case of non-differentiated markets, the demand and the
recurring costs, as well as the profitability of the good for differentiated markets, up to
this point have all been tied to a forecasted market of a predefined number of goods
selected according to the Monte Carlo method. After analyzing the forecasted market
by determining, for example, the maximum profit, the weighted average price,
number of units and cost, the conclusions can be recorded. Once the conclusions have
been recorded, the method can then be repeated a plurality of times for different
forecasted markets selected according to the Monte Carlo method, with the
conclusions recorded for each forecasted market. The conclusions for all of the
forecasted markets can then be organized into respective distributions. The
distributions can then be defined, such as by a curve type and a mean and associated
standard deviation. And from the distributions, a business case for the good can be

created, such as in a manner similar to that shown in FIG. 26.

IV.  CONTINGENT CLAIMS AND IMPLEMENTING EMBODIMENTS OF
THE PRESENT INVENTION '

42



WO 2004/109458 PCT/US2004/017311

10

15

20

25

30

As shown in FIG. 25A and 25B, for certain quantities of units sold, the
profitability mode] actually demonstrates a negative profitability, or a loss for sales of
the good. Thus, it is oftentimes desirable to determine whether the profitability of the
good is positive before exercising a contingent claim, such as whether to initiate or
continue the project. Alternatively, it is desirable to determine whether the
profitability of the good is above a predetermined threshold before exercising the
contingent claim. Contingent claims oftentimes come in the form of a call in which
the manufacturer has an option to invest an amount of money, or additional amounts
of money, in order to start producing or continue producing the good. As such, if the
initial stages of the production and sale of the good have proved unsuccessful and/or
if the future prospects for the profitability of the good appear bleak, the manufacturer
will likely decline to invest the money, or additional money, and thereby forego
exercise of the call and will therefore decline to produce the good or terminate
production of the good. Alternatively, if the initial stages of the production and sale
of the good have been successful and/or if the prospects of the profitability of the
good are bright, the manufacturer will likely make the necessary investment in order
to begin or continue production of the good.

Regardless of the type of contingent claim, it is desirable to determine the
value of a good and, in particular, the contingent claim at the present time. By
determining the value of the contingent claim, the manufacturer can avoid overpaying
for production of the good as a result of an overvaluation of the contingent claim.
Conversely, the manufacturer can identify goods in which the value of the contingent
claim has been undervalued and can give strong consideration to investing in the
production of these goods since they likely represent worthwhile investment
opportunities. As such, by modeling the demand and cost of a good and, thus, the
profitability of a good, the systems, methods and computer program products of the
present invention can facilitate determining the value of the good and, in particular,
the contingent claim at the present time. For more information on determining the
value of the project, see U.S. Patent Application No. 09/902,021 entitled: Systems,
Methods and Computer Program Products for Performing a Generalized Contingent
Claim Valuation, the contents of which are hereby incorporated by reference in its

entirety.
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Embodiments of the present invention are therefore capable of modeling the
demand and associated gross and net profitability while better accounting for
variability in the relationship of the price of the good and the number of units of the
good purchased, as well as the Variabi}ity in the relationship of the cost of producing
the good and an associated learning curve value. As such, embodiments of the
present invention can better model the gross and net profitability to thereby maximize
such profitability.

As shown in FIG. 27, the system of the present invention is typically
embodied by a processing element and an associated memory device, both of which
are commonly comprised by a computer 100 or the like. In this regard, as indicated
above, the method of embodiments of the present invention can be performed by the
processing element manipulating data stored by the memory device with any one of a
number of commercially available computer software programs. In one embodiment,
the method can be performed with data that is capable of being manipulated and/or
presented in spreadsheet form. For example, the method can be performed by the
processing element manipulating data stored by the memory device with Excel, a
spreadsheet software program, including Crystal Ball, a Monte Carlo simulation
software program. The computer can include a display 102 for presenting
information relative to performing embodiments of the method of the present
invention, including the various distributions, models and/or conclusions as
determined according to embodiments of the present invention. To plot information
relative to performing embodiments of the method of the present invention, the
computer can further include a printer 104.

Also, the computer 100 can include a means for locally or remotely
transferring the information relative to performing embodiments of the method of the
present invention. For example, the computer can include a facsimile machine 106
for transmitting information to other facsimile machines, computers or the like.
Additionally, or alternatively, the computer can include a modem 108 to transfer
information to other computers or the like. Further, the computer can include an
interface (not shown) to a network, such as a local area network (LAN), and/or a wide

area network (WAN). For example, the computer can include an Ethernet Personal
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Computer Memory Card International Association (PCMCIA) card configured to
transmit and receive information to and from a LAN, WAN or the like.

In one advantageous technique applicable to embodiments of the present
invention, the methods according to embodiments of the present invention may be
embodied in a software or data module, component, portfolio or the like, that can be
manipulated or otherwise operated within a spreadsheet software program such as
Excel. Such a technique may be advantageous in a number of different contexts, such
as in the context of financial modeling and analysis. In this regard, modules,
components and/or portfolio that perform various financial modeling functions can be
combined to gain a more complete understanding of a financial context. A brief
description of such a technique as such may be applied to the present invention will
now be described below.

According to such a technique, data capable of being manipulated to perform
at least a portion of the methods of the present invention can be embodied in a
module, which can thereafter be linked or otherwise associated with other portions of
the methods of the present invention embodied in other modules so as to formulate a
component. Then, if so desired, the component can be linked or otherwise associated
with other components capable of performing other related methods to thereby form a
portfolio. For example, methods of modeling recurring and nonrecurring costs
according to embodiments of the present invention can be embodied in one module
while methods of modeling demand according to embodiments of the present
invention can be embodied in another module. The two modules can then be linked
or otherwise associated with one another to formulate a component capable of
modeling profitability based upon the cost and demand models. Then, if so desired,
the component for modeling profitability can be linked or otherwise associated with
another component to perform another function. For example, the component for
modeling profitability can be linked or otherwise associated with a component
capable of forecasting revenue over time to thereby create a business case for the
good. In this regard, such a component capable of forecasting revenue over time may

operate according to U.S. Patent Application No. , entitled:

Systems, Methods and Computer Program Products for Modeling Uncertain Future
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Benefits, filed concurrently herewith, the contents of which are hereby incorporated
by reference in its entirety.

According to one aspect of the present invention, the system of the present
invention generally operates under control of a computer program product. The
computer program product for performing the methods of embodiments of the present
invention includes a computer-readable storage medium, such as the non-volatile
storage medium, and computer-readable program code portions, such as a series of
computer instructions, embodied in the computer-readable storage medium.

In this regard, FIGS. 1, 2, 7, 10A, 10B, 17A and 17B are flowcharts of
methods, systems and program products according to the invention. It will be
understood that each block or 1step of the flowchart, and combinations of blocks in the
flowchart, can be implemented by computer program instructions. These computer
program instructions may be loaded onto a computer or other programmable
apparatus to produce a machine, such that the instructions which execute on the
computer or other programmable apparatus create means for implementing the
functions specified in the flowchart block(s) or step(s). These computer program
instructions may also be stored in a computer-readable memory that can direct a
computer or other programmable apparatus to function in a particular manner, such
that the instructions stored in the computer-readable memory produce an article of
manufacture including instruction means which implement the function specified in
the flowchart block(s) or step(s). The computer program instructions may also be
loaded onto a computer or other programmable apparatus to cause a series of
operational steps to be performed on the computer or other programmable apparatus
to produce a computer implemented process such that the instructions which execute
on the computer or other programmable apparatus provide steps for implementing the
functions specified in the flowchart block(s) or step(s).

Accordingly, blocks or steps of the flowchart support combinations of means
for performing the specified functions, combinations of steps for performing the
specified functions and program instruction means for performing the specified
functions. It will also be understood that each block or step of the flowchart, and

combinations of blocks or steps in the flowchart, can be implemented by special
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purpose hardware-based computer systems which perform the specified functions or
steps, or combinations of special purpose hardware and computer instructions.

Many modifications and other embodiments of the invention will come to
mind to one skilled in the art to which this invention pertains héving the benefit of the
teachings presented in the foregoing descriptions and the associated drawings.
Therefore, it is to be understood that the invention is not to be limited to the specific
embodiments disclosed and that modifications and other embodiments are intended to
be included within the scope of the appended claims. Although specific terms are
employed herein, they are used in a generic and descriptive sense only and not for

purposes of limitation.
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WHAT IS CLAIMED IS:
1. A method comprising: '
determining the learning curve value based upon a model of profitability as a
function of potential learning curve values, wherein determining the learning curve
value comprises determining the learning curve value such that the profitability is

maximized over the potential learning curve values.

2. A method according to Claim 1 further comprising modeling the
profitability before determining the learning curve value, wherein modeling the
profitability includes modeling recurring costs to produce the good, and wherein
modeling the recurring costs comprises:

determining a T#1 cost for each of a plurality of potential learning curve
values based upon a model of T#1 cost as a function of potential learning curve
values; and

modeling recurring costs based upon the T#1 cost and a learning curve for

each of the potential learning curve values.

3. A method according to Claim 2 further comprising modeling T#1 cost
as a function of potential learning curve values, wherein modeling T#1 cost
comprises:

selecting a unit cost to produce the good, and thereafter determining a fixed
cost to produce a first unit of the good based upon the unit cost;

determining a variance factor as a function of potential learning curve values
based upon a variance and a benchmark learning curve value; and

modeling T#1 cost as a function of potential learning curve values based upon

the variance factor and the fixed cost.

4. A method according to Claim 1 further comprising modeling the
profitability before determining the learning curve value, wherein modeling the
profitability includes modeling a nonrecurring costs to produce the good, and wherein

modeling the nonrecurring costs comprises:
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determining a relationship between nonrecurring costs and potential learning
curve values;

selecting an uncertainty value from a risk distribution associated with
nonrecurring costs; and

mode’ling nonrecurring costs based upon the relationship between

nonrecurring costs and potential learning curve values, and the uncertainty value.

5. A method according to Claim 1, wherein determining the learning
curve value comprises determining the learning curve value with a processing element
operating a spreadsheet software program, and wherein the method further comprises

presenting a display of the determined learning curve value.

6. A method according to Claim 5, wherein presenting the display of the
determined learning curve value comprises presenting a display of the profitability
model as a function of potential learning curve values such that the determined
learning curve value is presented as the potential learning curve value that maximizes

the profitability.

7. A method according to Claim 1 further comprising modeling the
profitability before determining the learning curve value, wherein modeling the
profitability includes modeling the profitability for each of a plurality of potential

learning curve values. ‘

8. A method according to Claim 7 further comprising forecasting a
market by randomly selecting a predefined number of units of a good based upon a
market potential distribution, wherein modeling the profitability comprises modeling
the profitability for each of the plurality of potential learning curve values based upon

the forecasted market.

9. A method according to Claim 8, wherein forecasting a market
comprises repeatedly forecasting different markets, wherein modeling profitability

comprises modeling the profitability for the plurality of potential learning curve
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values for each of the forecasted markets, and wherein determining a learning curve
value comprises:

identifying a learning curve value for each forecasted market such that the
profitability is maximized over the potential learning curve values; and

determining a learning curve value such that the mean profitability at the

identified learning curve value is maximized over the identified learning curve values.

10. A method comprising:

determining a T#1 cost for a selected potential learning curve value based
upon a model of T#1 cost as a function of potential learning curve values; and

modeling recurring costs to produce a good based upon the T#1 cost and the

selected potential learning curve value.

11. A method according to Claim 10 further comprising modeling T#1 cost
as a function of potential learning curve values, wherein modeling T#1 cost
comprises:

selecting a unit cost to produce the good, and thereafter determining a fixed
cost to produce a first unit of the good based upon the unit cost;

determining a variance factor as a function of potential learning curve values
based upon a variance and a benchmark learning curve value; and

modeling T#1 cost as a function of potential learning curve values based upon

the variance factor and the fixed cost.

12. A method according to Claim 11, wherein determining a variance
factor comprises:

determining variance as a function of potential learning curve values;

determining a benchmark variance based upon the variance as a function of
potential learning curve values and a benchmark learning curve value; and

determining the variance factor based upon the variance as a function of

potential learning curve values and the benchmark variance.
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13. A method according to Claim 12, wherein determining variance
includes establishing a plurality of variance values associated with different learning
curve values, and thereafter fitting a curve to define a relationship between the

plurality of variance values and associated learning curve values.

14. A method according to Claim 11, wherein selecting a unit cost
comprises repeatedly selecting different unit costs, and wherein modeling the

recurring costs comprises modeling the recurring costs for each selected unit cost.

15. A method according to Claim 10, wherein modeling recurring costs
comprises modeling recurring costs with a processing element operating a spreadsheet
software program, and wherein the method further comprises presenting a display of

the recurring costs model.

16. A method according to Claim 15, wherein presenting the display of the
recurring costs model comprises presenting a display of the recurring costs mode] as a

plot of different recurring costs and associated potential learning curve values.

17. A method according to Claim 10 further comprising forecasting a
market by randomly selecting a predefined number of units of a good based upon a
market potential distribution, wherein modeling recurring costs comprises modeling

recurring costs further based upon the forecasted market.

18. A method according to Claim 17 further comprising:
modeling profitability of the good in the forecasted market based upon the

recurring costs model and a demand model.

19. A method according to Claim 18, wherein forecasting a market
comprises repeatedly forecasting different markets, wherein modeling recurring costs
comprises modeling the recurring costs for each of the forecasted markets, and
wherein modeling the profitability comprises modeling the profitability for each of

the forecasted markets.
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20. A method according to Claim 19, wherein modeling recurring costs
comprises modeling recurring costs for a plurality of potential learning curve values
for each forecasted market, and wherein modeling the profitability comprises

modeling the profitability for each recurring costs model in each forecasted market.

21. A method according to Claim 20 further comprising determining a
learning curve value, wherein determining a learning curve value comprises:

identifying a learning curve value for each forecasted market such that the
profitability is maximized over the potential learning curve values; and

determining a learning curve value such that the mean profitability at each

identified learning curve value is maximized over the identified learning curve values.

22. A method according to Claim 18, wherein modeling profitability

comprises modeling profitability further based upon a nonrecurring costs model.

23. A method according to Claim 17, wherein the forecasted market
includes a predefined number of contracts each having a predetermined number of
units and a predetermined price per unit, and wherein modeling recurring costs
comprises modeling recurring costs further based upon the predefined number of

contracts.

24, A method comprising:

determining a relationship between nonrecurring costs and potential learning
curve values;

selecting an uncertainty value from a risk distribution associated with
nonrecurring costs; and

modeling nonrecurring costs to produce a good based upon the relationship
between nonrecurring costs and potential learning curve values, and the uncertainty

value.
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25. A method according to Claim 24, wherein determining a relationship
between nonrecurring costs and potential learning curve values includes establishing a
plurality of nonrecurring costs values associated with different learning curve values,
and thereafter fitting a curve to define the relationship between nonrecurring costs

values and potential learning curve values.

26. A method according to Claim 24, wherein selecting an uncertainty
value comprises repeatedly selecting different uncertainty values, and wherein
modeling the nonrecurring costs comprises modeling the nonrecurring costs for each

selected uncertainty value.

27. A method according to Claim 24, wherein modeling nonrecurring costs
comprises modeling nonrecurring costs with a processing element operating a
spreadsheet software program, and wherein the method further comprises presenting a

display of the nonrecurring costs model.

28. A method according to Claim 27, wherein presenting the display of the
nonrecurring costs model comprises presenting a display of the nonrecurring costs
model as a plot of different nonrecurring costs and associated potential learning curve

values.

29. A method according to Claim 24 further comprising modeling
profitability of the good based upon the nonrecurring costs model, recurring costs

model and a demand model.

30. A method according to Claim 29 further comprising forecasting a
market by randomly selecting a predefined number of units of a good based upon a
market potential distribution, wherein modeling profitability comprises modeling

profitability further based upon the forecasted market.
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31. A method according to Claim 30, wherein forecasting a market
comprises repeatedly forecasting different markets, and wherein modeling the

profitability comprises modeling the profitability for each of the forecasted markets.

32. A method according to Claim 31, wherein modeling profitability
comprises modeling profitability for a plurality of potential learning curve values for

each forecasted market.

33. A method according to Claim 32 further comprising determining a
learning curve value, wherein determining a learning curve value comprises:

identifying a learning curve value for each forecasted market such that the
profitability is maximized over the potential learning curve values; and

determining a learning curve value such that the mean profitability at each

identified learning curve value is maximized over the identified learning curve values.

34. A system comprising:

a processing element capable of determining the learning curve value based
upon a model of profitability as a function of potential learning curve values, wherein
the processing element is capable of determining the learning curve value such that

the profitability is maximized over the potential learning curve values.

35. A system according to Claim 34, Wherein the processing element is
capable of modeling the profitability before determining the learning curve value
model, wherein the processing element is capable of modeling the profitability by
modeling recurring costs to produce the good, and wherein the processing element is
capable of modeling the recurring costs by determining a T#1 cost for each of a
plurality of potential learning curve values based upon a model of T#1 cost as a
function of potential learning curve values, and thereafter modeling recurring costs
based upon the T#1 cost and a learning curve for each of the potential learning curve

values.
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36. A system according to Claim 35, wherein the processing element is
capable of modeling T#1 cost as a function of potential learning curve values by
selecting a unit cost to produce the good, determining a fixed cost to produce a first
unit of the good based upon the unit cost, determining a variance factor as a function
of potential learning curve values based upon a variance and a benchmark learning
curve value, and thereafter modeling T#1 cost as a funétion of potential learning curve

values based upon the variance factor and the fixed cost.

37. A system according to Claim 34, wherein the processing element is
also capable of modeling the profitability before determining the learning curve value,
wherein the processing element is capable of modeling the profitability by also
modeling nonrecurring costs to produce the good, and wherein the processing element
is capable of modeling the nonrecurring costs by determining a relationship between
nonrecurring costs and potential learning curve values, selecting an uncertainty value
from a risk distribution associated with nonrecurring costs, and thereafter modeling
nonrecurring costs based upon the relationship between nonrecurring costs and

potential learning curve values, and the uncertainty value.

38. A system according to Claim 34, wherein the processing element is
capable of determining the learning curve value by operating a spreadsheet software
program, and wherein the system further comprises a display capable of presenting

the determined learning curve value.

39. A system according to Claim 38, wherein the display is capable of
presenting the profitability model as a function of potential learning curve values such
that the determined learning curve value is presented as the potential learning curve

value that maximizes the profitability.

40. A system according to Claim 34, wherein the processing element is
also capable of modeling the profitability before determining the learning curve value,
wherein the processing element is capable of modeling the profitability by modeling

the profitability for each of a plurality of potential learning curve values.
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41. A system according to Claim 40, wherein the processing element is
further capable of forecasting a market by randomly selecting a predefined number of
units of a good based upon a market potential distribution, and wherein the processing
element is capable of modeling the profitability for each of the plurality of potential

learning curve values based upon the forecasted market.

42. A system according to Claim 41, wherein the processing element is
capable of repeatedly forecasting different markets, wherein the processing element is
capable of modeling the profitability for the plurality of potential learning curve
values for each of the forecasted markets, and wherein the processing element is
capable of determining a learning curve value by identifying a learning curve value
for each forecasted market such that the profitability is maximized over the potential
learning curve values, and thereafter determining a learning curve value such that the
mean profitability at the identified learning curve value is maximized over the

identified learning curve values.

43, A system comprising:

a processing element capable of determining a T#1 cost for a selected potential
learning curve value based upon a model of T#1 cost as a function of potential
learning curve values, wherein the processing element is also capable of modeling
recurring costs to produce a good based upon the T#1 cost and the selected potential

learning curve value.

44. A system according to Claim 43, wherein the processing element is
capable of modeling T#1 cost as a function of potential learning curve values by
selecting a unit cost to produce the good, determining a fixed cost to produce a first
unit of the good based upon the unit cost, determining a variance factor as a function
of potential learning curve values based upon a variance and a benchmark learning
curve value, and thereafter modeling T#1 cost as a function of potential learning curve

values based upon the variance factor and the fixed cost.
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45. A system according to Claim 44, wherein the processing element is
capable of determining a variance factor by determining variance as a function of
potential learning curve values, determining a benchmark variance based upon the
variance as a function of potential learning curve values and a benchmark learning
curve value, and thereafter determining the variance factor based upon the variance as

a function of potential learning curve values and the benchmark variance.

46. A system according to Claim 45, wherein the processing element is
capable of determining variance by also establishing a plurality of variance values
associated with different learning curve values, and thereafter fitting a curve to define
a relationship between the plurality of variance values and associated learning curve

values.

47. A system according to Claim 44, wherein the processing element is
capable of repeatedly selecting different unit costs, and wherein the processing

element is capable of modeling the recurring costs for each selected unit cost.

48. A system according to Claim 43, wherein the processing element is
capable of modeling recurring costs operating a spreadsheet software program, and
wherein the system further comprises a display capable of presenting the recurring

costs model.

49. A system according to Claim 48, wherein the display is capable of
presenting the recurring costs model as a plot of different recurring costs and

associated potential learning curve values.

50. A system according to Claim 43, wherein the processing element is
further capable of forecasting a market by randomly selecting a predefined number of
units of a good based upon a market potential distribution, and wherein the processing
element is capable of modeling recurring costs further based upon the forecasted

market.
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51. A system according to Claim 50, wherein the processing element is
additionally capable of modeling profitability of the good in the forecasted market

based upon the recurring costs model and a demand model.

52. A system according to Claim 51, wherein the processing element is
capable of repeatedly forecasting different markets, wherein the processing element is
capable of modeling the recurring costs for each of the forecasted markets, and
wherein the processing element is capable of modeling the profitability for each of the

forecasted markets.

53. A system according to Claim 52, wherein the processing element is
capable of modeling recurring costs for a plurality of potential learning curve values
for each forecasted market, and wherein the processing element is capable of

modeling the profitability for each recurring costs model in each forecasted market.

54. A system according to Claim 53, wherein the processing element is
further capable of determining a learning curve value by identifying a learning curve
value for each forecasted market such that the profitability is maximized over the
potential learning curve values, and thereafter determining a learning curve value such
that the mean profitability at each identified learning curve value is maximized over

the identified learning curve values.

55. A system according to Claim 51, wherein the processing element is

capable of modeling profitability further based upon a nonrecurring costs model.

56. A system according to Claim 50, wherein the forecasted market
includes a predefined number of contracts each having a predetermined number of
units and a predetermined price per unit, and wherein the processing element is
capable of modeling recurring costs further based upon the predefined number of

contracts.

57. A system comprising:
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a processing element capable of determining a relationship between
nonrecurring costs and potential learning curve values, wherein the processing
element is also capable of selecting an uncertainty value from a risk distribution
associated with nonrecurring costs, and wherein the processing element is additionally
capable of modeling nonrecurring costs to produce a good based upon the relationship
between nonrecurring costs and potential learning curve values, and the uncertainty

value.

58. A system according to Claim 57, wherein the processing element is
capable of determining a relationship between nonrecurring costs and potential
learning curve values by also establishing a plurality of nonrecurring costs values
associated with different learning curve values, and thereafter fitting a curve to define
the relationship between nonrecurring costs values and potential learning curve

values.

59. A system according to Claim 57, wherein the processing element is
capable of repeatedly selecting different uncertainty values, and wherein the
processing element is capable of modeling the nonrecurring costs for each selected

uncertainty value.

60. A system according to Claim 57, wherein the processing element is
capable of modeling nonrecurring costs operating a spreadsheet software program,
and wherein the system further comprises a display capable of presenting the

nonrecurring costs model.

61. A system according to Claim 57, wherein the display is capable of
presenting the nonrecurring costs model as a plot of different nonrecurring costs and

associated potential learning curve values.

62. A system according to Claim 57, wherein the processing element is
further capable of modeling profitability of the good based upon the nonrecurring

costs model, recurring costs model and a demand model.
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63. A system according to Claim 62, wherein the processing element is
also capable of forecasting a market by randomly selecting a predefined number of
units of a good based upon a market potential distribution, and wherein the processing

element is capable of modeling profitability further based upon the forecasted market.

64. A system according to Claim 63, wherein the processing element is
capable of repeatedly forecasting different markets, and wherein the processing

element is capable of modeling the profitability for each of the forecasted markets.

65. A system according to Claim 64, wherein the processing element is
capable of modeling profitability for a plurality of potential learning curve values for

each forecasted market.

66. A system according to Claim 65, wherein the processing element is
further capable of determining a learning curve value by identifying a learning curve
value for each forecasted market such that the profitability is maximized over the
potential learning curve values, and thereafter determining a learning curve value such
that the mean profitability at each identified learning curve value is maximized over

the identified learning curve values.

67. A computer program product comprising a computer-readable storage
medium having computer-readable program code portions stored therein, the
computer-readable program portions comprising:

a first executable portion for determining the learning curve value based upon
a model of profitability as a function of potential learning curve values, wherein the
first executable portion determines the learning curve value such that the profitability

is maximized over the potential learning curve values.

68. A computer program product according to Claim 67 further comprising
a the second executable portion for modeling the profitability before the first

executable portion determines the learning curve value model, wherein the second
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executable portion models the profitability by modeling recurring costs to produce the
good, and wherein the first executable portion models the recurring costs by
determining a T#1 cost for each of a plurality of potential learning curve values based
upon a model of T#1 cost as a function of potential learning curve values, and
thereafter modeling recurring costs based upon the T#1 cost and a learning curve for

each of the potential learning curve values.

69. A computer program product according to Claim 68 further comprising
a third executable portion for modeling T#1 cost as a function of potential learning
curve values, wherein the third executable portion models T#1 cost by selecting a unit
cost to produce the good, determining a fixed cost to produce a first unit of the good
based upon the unit cost, determining a variance factor as a function of potential
Jearning curve values based upon a variance and a benchmark learning curve value,
and thereafter modeling T#1 cost as a function of potential learning curve values
based upon the variance factor and the fixed cost.

)

70. A computer program product according to Claim 67 further comprising
a second executable portion for modeling the profitability before the first executable
portion determines the learning curve value, wherein the second executable portion
models the profitability by also modeling a nonrecurring costs to produce the good,
and wherein the second executable portion models the nonrecurring costs by
determining a relationship between nonrecurring costs and potential learning curve
values, selecting an uncertainty value from a risk distribution associated with
nonrecurring costs, and thereafter modeling nonrecurring costs based upon the
relationship between nonrecurring costs and potential learning curve values, and the

uncertainty value.
71. A computer program product according to Claim 67 further comprising

a second executable portion for presenting a display of the determined learning curve

value.
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72. A computer program product according to Claim 71, wherein the
second executable portion presents the display of the determined learning curve value
by presenting a display of the profitability model as a function of potential learning
curve values such that the determined learning curve value is presented as the

potential learning curve value that maximizes the profitability.

73. A computer program product according to Claim 67 further comprising
a second executable portion for modeling the profitability before the first executable
portion determines the learning curve value, wherein the second executable portion
models the profitability by modeling the profitability for each of a plurality of

potential learning curve values.

74. A computer program product according to Claim 73 further comprising
a third executable portion for forecasting a market by randomly selecting a predefined
number of units of a good based upon a market potential distribution, wherein the

second executable portion models the profitability for each of the plurality of potential’

learning curve values based upon the forecasted market.

75. A computer program product according to Claim 74, wherein the third
executable portion repeatedly forecasting different markets, wherein the second
executable portion models the profitability for the plurality of potential learning curve
values for each of the forecasted markets, and wherein the first executable portion
determines a learning curve value by identifying a learning curve value for each
forecasted market such that the profitability is maximized over the potential learning
curve values, and thereafter determining a learning curve value such that the mean
profitability at the identified learning curve value is maximized over the identified

learning curve values.

76. A computer program product comprising a computer-readable storage
medium having computer-readable program code portions stored therein, the

computer-readable program portions comprising:
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a first executable portion for determining a T#1 cost for a selected potential
learning curve value based upon a model of T#1 cost as a function of potential
learning curve values; and

a second executable portion modeling recurring costs to produce a good based

upon the T#1 cost and the selected potential learning curve value.

77. A computer program product according to Claim 76 further comprising
a third executable portion for modeling T#1 cost as a function of potential learning
curve values, wherein the third executable portion models T#1 cost by selecting a unit
cost to produce the good, determining a fixed cost to produce a first unit of the good
based upon the unit cost, determining a variance factor as a function of potential
learning curve values based upon a variance and a benchmark learning curve value,
and thereafter modeling T#1 cost as a function of potential learning curve values

based upon the variance factor and the fixed cost.

78. A computer program product according to Claim 77, wherein the third
executable portion determines a variance factor by determining variance as a function

of potential learning curve values, determining a benchmark variance based upon the

. variance as a function of potential learning curve values and a benchmark learning

curve value, and thereafter determining the variance factor based upon the variance as

a function of potential learning curve values and the benchmark variance.

79. A computer program product according to Claim 78, wherein the third
executable portion determines variance by also establishing a plurality of variance
values associated with different learning curve values, and thereafter fitting a curve to
define a relationship between the plurality of variance values and associated learning

curve values.
80. A computer program product according to Claim 77, wherein the third

executable portion repeatedly selects different unit costs, and wherein the second

executable portion models the recurring costs for each selected unit cost.
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8. A computer program product according to Claim 76 further comprising

a third executable portion for presenting a display of the recurring costs model.

82. A computer program product according to Claim 81, wherein the third
executable portion presents a display of the recurring costs model as a plot of different

recurring costs and associated potential learning curve values.

83. A computer program product according to Claim 76 further comprising
a third executable portion for forecasting a market by randomly selecting a predefined
number of units of a good based upon a market potential distribution, wherein the
second executable portion modeling recurring costs comprises modeling recurring

costs further based upon the forecasted market.

84. A computer program product according to Claim 83 further comprising
a fourth executable portion for modeling profitability of the good in the forecasted

market based upon the recurring costs model and a demand model.

85. A computer program product according to Claim 84, wherein the third
executable portion repeatedly forecasts different markets, wherein the second
executable portion models the recurring costs for each of the forecasted markets, and
wherein the fourth executable portion models the profitability for each of the

forecasted markets.

86. A computer program product according to Claim 85, wherein the
second executable portion models recurring costs for a plurality of potential learning
curve values for each forecasted market, and wherein the fourth executable portion

models the profitability for each recurring costs model in each forecasted market.

87. A computer program product according to Claim 86 further comprising
a fifth executable portion for determining a learning curve value, wherein the fifth
executable portion determines a learning curve value by identifying a learning curve

value for each forecasted market such that the profitability is maximized over the
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that the mean profitability at each identified learning curve value is maximized over

the identified learning curve values.

88. A computer program product according to Claim 84, wherein the
fourth executable portion models profitability further based upon a nonrecurring costs

model.

89. A computer program product according to Claim 83, wherein the
forecasted market includes a predefined number of contracts each having a
predetermined number of units and a predetermined price per unit, and wherein the
second executable portion models recurring costs further based upon the predefined

number of contracts.

90. A computer program product comprising a computer-readable storage
medium having computer-readable program code portions stored therein, the
computer-readable program portions comprising:

a first executable portion for determining a relationship between nonrecurring
costs and potential learning curve values;

a second executable portion for selecting an uncertainty value from a risk
distribution associated with nonrecurring costs; and

a third executable portion for modeling nonrecurring costs to produce a good
based upon the relationship between nonrecurring costs and potential learning curve

values, and the uncertainty value.

91. A computer program product according to Claim 90, wherein the first
executable portion determines a relationship between nonrecurring costs and potential
learning curve values by also establishing a plurality of nonrecurring costs values
associated with different learning curve values, and thereafter fitting a curve to define
the relationship between nonrecurring costs values and potential learning curve

values.
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92. A computer program product according to Claim 90, wherein the
second executable portion repeatedly selecting different uncertainty values, and
wherein the third executable portion models the nonrecurring costs for each selected

uncertainty value.

93. A computer program product according to Claim 90 further comprising

a fourth executable portion for presenting a display of the nonrecurring costs model.

94. A computer program product according to Claim 93, wherein the
fourth executable portion presents a display of the nonrecurring costs model as a plot

of different nonrecurring costs and associated potential learning curve values.

95. A computer program product according to Claim 90 further comprising
a fourth executable portion for modeling profitability of the good based upon the

nonrecurring costs model, recurring costs model and a demand model.

96. A computer program product according to Claim 95 further comprising
a fifth executable portion for forecasting a market by randomly selecting a predefined
number of units of a good based upon a market potential distribution, wherein the
fourth executable portion models profitability further based upon the forecasted

market.

97. A computer program product accordiﬁg to Claim 96, wherein the fifth
executable portion repeatedly forecasting different markets, and wherein the fourth

executable portion models the profitability for each of the forecasted markets.

98. A computer program product according to Claim 97, wherein the
fourth executable portion models profitability for a plurality of potential learning

curve values for each forecasted market.

99. A computer program product according to Claim 98 further comprising

a sixth executable portion for determining a learning curve value, wherein the sixth
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executable portion determines a learning curve value by identifying a learning curve
value for each forecasted market such that the profitability is maximized over the
potential learning curve values, and thereafter determining a learning curve value such
that the mean profitability at each identified learning curve value is maximized over

5  the identified léarning curve values.
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