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Most creative damage theories; different methods; how to use them, what are the pitfalls

Daniel J. Slottje, Ph.D. (inv)

FTI ~ Dallas, TX

What are some “different methods” one can use to analyze damage issues in patent infringement matters?

Three powerful weapons in your arsenal for analyzing patent damages:

1) Basic probability theory (if used correctly!)

2) Regression Methods

3) Cluster Analyses

What are the pitfalls?

1) Practitioner must be competent enough to explain the methods clearly and have the real expertise to withstand Daubert scrutiny

2) Methods are not necessarily intuitive; there is not a one to one correspondence between mathematical results and our intuition 

3) The expert must have the ability to take these complex concepts and break them down so the jury and Court can understand them and see their relevancy to the problem at hand

Probability Theory

Mathematicians, statisticians and economists instead define the concept of probability by enumerating a set of characteristics that we would like the concept of probability to possess, and if in fact a “thing” does indeed possess these characteristics then we discuss the concept of probability in the context of that thing.  Now using these concepts we can use our axiomatic approach to define a sample space of events from our experiment (we can call this E) so that a single number Р (A) corresponds to each event A contained in E (written as А 
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Then we say that the probability is defined on events of E and the number Р (A) is called the probability function of an event A, or to simplify our life, just the probability of A.  Some simple examples of probabilities are the probability of rolling a 3 on a die is 1 out of 6, or 0.1667 and the probability of two coins flipped once coming up heads is 1 out of 4, or 0.25.

Slottje, Daniel   Applied Economics and the Law : Probability Theory, Chapter 4. 
Example 1: 

Copying a Design Patent

See Maasoumi and Mercurio, Chapter 13 in Economic Damages in IP, edited by D. Slottje, New York:  Wiley, 2006.

Opposing expert suggested a croquet mallet head was copied from a patented design

Regression methods

Regression methods are routinely used in antitrust and discrimination matters, not so much in patent matters.

One way to assess the impact of a set of factors on a firm’s profits is to specify a regression model of a firm’s profits.  Such a model is typically based on economic theory.  For example, suppose that a firm’s profits can be expressed by the following equation:

Profit (Yi) =  (0 + (1PYi + (2PXi + (3Ii + (4Ai







where i = 1,…,n.  Profit (Yi) stands for the profits earned by firm i from the sale of product Y.  A variable on the left hand side of an equation such as (1) is called the dependent variable.  The variables on the right hand side of the equation are called the independent (or explanatory) variables.  In our example, PY stands for the price of Y, PX stands for the price of a related product (which may be a substitute
 or complement
 for product Y), I stands for per capita income of the consumer, and A stands for advertising expenditures for product Y.  Other factors could be considered, but we will assume that the factors listed are the most important, in reality the set of important factors will always be case specific.  (0 is called the intercept, (1 is called the coefficient on PY, (2 is the coefficient on PX, (3 is the coefficient on income, and (4 is the coefficient on advertising.  A coefficient on an explanatory variable indicates the expected amount that a given Profit level will change when the explanatory variable changes one unit, holding all other explanatory variables constant.
� Two goods are substitutes if an increase (decrease) in the price of good X causes the demand for good Y to increase (decrease).   Orange juice and apple juice are examples of substitute consumption goods.


� Two goods are complements if an increase (decrease) in the price of good X causes the demand for good Y to decrease (increase).  Cars and gasoline are examples of complementary goods.

















Example 2:














Regression Methods have a natural application to copyright cases, but can also be used in patent cases.





Bouchat v. NFL and Baltimore Ravens





Georgia-Pacific Factor #8: The established profitability of the product made under the patent; its commercial success; and its current popularity








See Millimet, Nieswiadomy and Slottje, Chapter 14 in Economic Damages in IP, edited by D. Slottje, New York:  Wiley, 2006





One could estimate (say) the effect of one patented ingredients inclusion in a nutritional product on profitability using the following estimating equation:





	� EMBED Equation.3  ���				





where yit   is the profitability of the supplement sold of product i in year t, � EMBED Equation.3  ��� are product-specific intercepts, � EMBED Equation.3  ��� capture year-specific effects; Lit   is a binary variable taking a value of unity if a product changed its ingredient from the previous year, zero otherwise; Xit   is a vector of product attributes, such as other ingredients, advertising and marketing efforts, etc.























Cluster Analyses





What is a cluster analysis?





Cluster analysis is a class of � HYPERLINK "http://en.wikipedia.org/wiki/Statistics" \o "Statistics" �statistical� techniques that can be applied to data that exhibits “natural” groupings. Cluster analysis sorts through the raw data and groups them into clusters. A cluster is a group of relatively homogeneous cases or observations. Objects in a cluster are similar to each other. They are also dissimilar to objects outside the cluster, particularly objects in other clusters.


The diagram below illustrates the results of a survey that studied drinkers’ perceptions of spirits (alcohol). Each point represents the results from one respondent. The research indicates there are four clusters in this market.


� HYPERLINK "http://en.wikipedia.org/wiki/Image:PerceptualMap2.png" \o "Perceptual Map" �� INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/en/d/db/PerceptualMap2.png" \* MERGEFORMATINET ����








From � HYPERLINK "http://en.wikipedia.org/wiki/Cluster_analysis_(in_marketing)" ��http://en.wikipedia.org/wiki/Cluster_analysis_(in_marketing)�





Euclidean distance. This is probably the most commonly chosen type of distance. It simply is the geometric distance in the multidimensional space. It is computed as: 


distance(x,y) = {� INCLUDEPICTURE "http://www.statsoft.com/textbook/graphics/sigmablu.gif" \* MERGEFORMATINET ���i (xi - yi)2 }½ 





Hierarchical Tree 


Consider a Horizontal Hierarchical Tree Plot (see graph below), on the left of the plot, we begin with each object in a class by itself. Now imagine that, in very small steps, we "relax" our criterion as to what is and is not unique. Put another way, we lower our threshold regarding the decision when to declare two or more objects to be members of the same cluster. 


� INCLUDEPICTURE "http://www.statsoft.com/textbook/popups/popup12.gif" \* MERGEFORMATINET ���


As a result we link more and more objects together and aggregate (amalgamate) larger and larger clusters of increasingly dissimilar elements


From � HYPERLINK "http://www.statsoft.com/textbook/stcluan.html" ��http://www.statsoft.com/textbook/stcluan.html�





Georgia-Pacific Factor #12:  The portion of the profit or selling price that may be customary in the particular business or in comparable businesses to allow for the use of the invention or analogous inventions.








Frequently experts in patent cases will present comparable royalty rates, cluster analyses present a true statistical measure of how similar or comparable they really are.
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