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Propertizing Thought, Syllogistic and Other
Kevin Emerson Collins(
“It is self-evident that thought is not patentable.”
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Patent law is made up of two antithetical property regimes.   The right to exclude—the right with which patent law is most commonly associated—governs the invention’s claimed, real-space embodiments.  Simultaneously, however, patent law also mandates the creation of a commons or a public domain.  The quid pro quo of patent law requires an inventor to disclose information about her invention to the public that she otherwise could have attempted to guard behind a veil of secrecy.  Once disclosed, this inventive information passes beyond the control of the inventor.  It becomes freely available to the public to use as information in any manner the public pleases.
Historically, these two regimes have co-existed without significant conflict.  By informal practice if not legal command, the boundary between the realms in which each holds sway has been marked by the intuitive line that divides goods embodying inventive information that exist the spatial world of extension from information qua information or information goods that reside only the realm of ideas.
  Without authorization, I cannot perform the “attaching” and “welding” actions that are listed as the steps of a claimed method of making a widget.  Yet, at the same time, I have a legal privilege that allows me to describe the idea that animates the attaching/welding invention to others—even if I profit from this act of explanation—and ponder its benefits in my mind or in writing.  Because we can readily differentiate the propertizable, real-world widgets that embody inventive information from the inventive information qua information that is not propertizable, subjecting each one to a different property regime has proven to be a relatively low-cost and unproblematic endeavor.
However, this informal détente at the heart of patent law is threatened when an inventor seeks to propertize the act of thinking about inventive information.  For example, consider Laboratory Corp. v. Metabolite Laboratories, a case in which the Supreme Court recently granted a writ of certiorari to review the validity of a patent claim but subsequently dismissed the writ as improvidently granted.
  To arrive at the claim at issue in Laboratory Corp., scientists conducted research and then inferred a new descriptive fact about the world.  They posited that the quantities of two substances in human blood are inversely correlated in most people: an elevated level one substance—the protein homocysteine—is accompanied by a deficient level of a second substance—particular B vitamins—and vice versa.  They then filed a patent application that, inter alia, claimed a method of detecting a B vitamin deficiency in two steps.  The first step is to test the amount of homocysteine in a patient’s blood using any method.  The second step is to use the results of this test to diagnose a patient.  If the patient’s homocysteine level is elevated, the diagnosis is a B vitamin deficiency; if the patient’s homocysteine level is normal, the diagnosis is a normal B vitamin level.

Critically, it is the mental, diagnosing step that allows this claim to satisfy the substantive validity requirements of patent law—utility, nonobviousness and novelty.  The first step can be performed using any test at all, regardless of whether the test had been known prior to the researchers’ work, was discovered by the researchers themselves, or resulted from the contributions of a third party after the researchers had finished their work.  The inventive aspect of the claimed method is merely thinking about the information that the inventors disclosed to the public in their patent application.  Its only embodiment in the world of extension occurs, for a materialist, in our gray matter or, for an idealist, in our minds.  If the claim is valid, the patentee’s rights to exclude propertize thought, transgressing the intuitive boundary that kept the propertized embodiments of an invention away from the inventive information itself that was freely available and useable.
When an inventor seeks to propertize thought, which of patent law’s two opposing property regimes should apply?  Is the line that marks a distinction between the embodiments and idealizations of an invention merely a path-dependent appendix of an industrial society that emphasized the production of tangible goods, implying that in our contemporary knowledge economy we should treat the acts of “knowing” and “reasoning” just like any other “attaching” or “welding” step in a conventional method claim?  Or, is thought still different in some relevant way, suggesting that an invention that is embodied only in the form of human cognition should not give rise to patent rights?
To date, the only attempt to answer these questions came over three decades ago in the form of the “mental steps” or “mental processes” doctrine of Section 101 of the Patent Act that placed some claims reciting mental steps beyond the scope of patentable subject matter.  This doctrine, however, was notoriously ill-defined and under-theorized.  Cases invoking the mental steps doctrine diverged over what actions constituted mental steps and when the presence of mental steps in a method claim was problematic.  The only direct justification ever offered was that “[i]t is self-evident that thought is not patentable.”
  Furthermore, the mental steps doctrine was abandoned by the lower courts over three decades ago during their struggle with the patentability of software, and it is today widely presumed to be defunct.
  
The Supreme Court did not address the propertization of thought or resolve the conflict between propertized embodiments and freely available, disclosed information in its truncated Laboratory Corp. proceedings.  The Court only intended to address whether the claim recited unpatentable subject matter because, under Section 101, “one cannot patent ‘laws of nature, natural phenomena, and abstract ideas.’”
  Furthermore, the Court could not even reach a conclusion on this subject.  The five Justices who agreed to dismiss the writ were apparently unpersuaded that the claim at issue was beyond patentability, whereas Justice Breyer, joined by Justice Stevens and Justice Souter dissented and argued that the claim was so unpatentable under the natural phenomena doctrine that it did not even present “a case at the boundary” of patentability.
 
In this paper, I employ the inquiry suggested, but never adequately framed or addressed, by mental steps doctrine, and I investigate whether the claim at issue in Laboratory Corp. should be held to recite unpatentable subject matter because it propertizes thought.  In Sections I and II, I present the Laboratory Corp. case and use the claim at issue as a template to define two classes of claims.  First, I identify a limited and administrable class of claims that propertize thought.  Second, I define a sub-class of thought-propertizing claims that, like the claim at issue in Laboratory Corp., recites the “act” of reasoning
 through a statistical syllogism, a simple and prevalent form of logic.  It is to this sub-class of claims that the subject-matter patentability test at its lowest possible level of generality should be applied.
Section III identifies one feature of thought that makes a claim to a statistical syllogism (or at least a claim drafted like the Laboratory Corp. claim) unconstitutionally overbroad.  Thought is different from conduct in the spatial world of extension because it is more likely to occur unintentionally or, to use Justice Breyer’s term, “automatically.”
  When the steps of a claim that differentiate the claim from the prior art are infringed unintentionally, the claim impermissibly propertizes the prior art and is therefore constitutionally overbroad and invalid.
  However, the intentionality problem does not necessitate that all claims to statistical syllogisms be regarded as unpatentable subject matter.  A claim drafter may avoid this flaw merely by adding a final step to the claim that requires intent, such as a “delivering a diagnosis” step at the end of claim 13.  The following sections assume that claims to statistical syllogisms and all other claims that propertize simple logical operations are limited so as to remedy the intentionality problem.
Section IV examines two different doctrinal models for addressing claims to statistical syllogisms under the subject matter eligibility requirement of Section 101.  Drawing from the natural-phenomena doctrine employed by the Supreme Court in Laboratory Corp., the first model follows the lead provided by the software cases and scrutinizes on a case-by-case basis the range of thought about any particular fact, piece of information or natural phenomena that a claim propertizes.  Following the logic of this model, a broad claim to thought about information in the abstract clearly recites unpatentable subject matter but a claim to a restricted and precise logical operation that uses information as a premise is, at least, “a case at the boundary” of patentability.  The second model bars all thought-propertizing claims, including claims to statistical syllogisms, from patentability.  Rather than relying on the historical mental steps doctrine, however, it builds on the core disclosure principles of patent law and reorients the debate over the patentability of thought to focus on the patentee’s obligation under the quid pro quo of patent law.  According to this model, the disclosure-oriented quid pro quo mandates that the patent applicant place the disclosed information into a limited-purpose public domain that guarantees the public at least a privilege to think about that information.
Section V surveys normative arguments designed to convince a decision maker that claims to statistical syllogisms should reside beyond the realm of patentable subject matter.  Although many of these arguments prove to be unpersuasive, it identifies two premises that, if adopted, support the conclusion that claims to statistical syllogisms should not be patentable.  The first is utilitarian: the set of all possible thoughts should belong to everyone because thought is a uniquely fundamental tool of technological and scientific progress.  The second is rights-oriented: every individual has a right to use his or her own cognitive faculties to reach logical (or alogical) conclusions about publicly available information, a right that is part of self ownership.  

Section IV draws lessons for the propertization of thought in general from the analysis of claims to statistical syllogisms in particular.  It notes that both of the normative arguments against the patentability of claims to statistical syllogisms are inseparable from arguments against the patentability of any claim that propertize thought and thus concludes that either claims to statistical syllogisms should be accepted as patentable subject matter or Section 101 doctrine should be reoriented to focus on a robust interpretation of the patentee’s obligations under the quid pro quo of patent law.  In other words, Justice Breyer is incorrect to state that a claim to a statistical syllogism is “not a case at the boundary” under contemporary Section 101 doctrine, but he may be correct that, under a reformulated doctrine that is more finely calibrated with its animating normative concerns, such a claim should not present a case at the boundary.

I. Laboratory Corp. v. Metabolite Laboratories
This section introduces both the technology and the claim at issue in Laboratory Corp., and it then reviews the Supreme Court proceedings. 
During the 1980s, academic researchers conducted research on the well-known, blood-borne protein homocysteine.  They made, inter alia, two discoveries.  First, they discovered a new and more accurate “panel test” that used mass spectrometry to measure the total amount of homocysteine that exists in human blood.
  Second, they observed an unexpected fact about the chemical composition of human blood.  They noticed an inverse correlation between the concentration of homocysteine and two B vitamins, cobalamin and folate.  In other words, samples with an elevated level of homocysteine were likely to have a B vitamin deficiency, and samples with a normal level of homocysteine were likely not to have a B vitamin deficiency.
  
The researchers filed a patent application with the Patent and Trademark Office (“PTO”) that eventually issued as United States Patent Number 4,940,658 (the “‘658 patent”).  The ‘658 patent contains, inter alia, two distinct families of method claims, one to protect each of the discoveries.  Describing the panel test, claim 1 recites a “method of assaying” or testing the concentration of homocysteine in human blood.
  Employing the inverse correlation between homocysteine and Vitamin B levels, claim 13 describes a two-step “method of detecting a deficiency of cobalamin or folate”:
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An observation about each of the claimed steps is essential to understand the nature of this claim.  First, the scope of the conduct described by the “assaying” step extends beyond the proprietary panel test of claim 1.  A doctor may infringe claim 13 by using any method of testing for homocysteine.
  The method may be proprietary or it may be in the public domain.  The method may have been known prior to the researchers’ work, it may have discovered by the researchers, or it may have been developed after the researchers’ work.  Second, the second “correlating” step is, simply, an act of thought.

The defendant in Laboratory Corp. was Laboratory Corporation of America (“LabCorp”), a business that provides blood analyses, including homocysteine tests, for medical doctors.  For a number of years, it sub-licensed the right to perform the panel test from Metabolite Laboratories (“Metabolite”), the exclusive licensee of the ‘658 patent, and it paid royalties.
  Eventually, LabCorp switched from the panel test to the newly developed “Abbott test” for assaying for total homocysteine and stopped paying royalties to Metabolite.
  In response, Metabolite sued, relying only on claim 13 (likely because the Abbot test did not fall within the scope of claim 1).
Importantly, Metabolite did not allege that LabCorp itself directly infringed the claim; it did not suggest that any LabCorp technician ever performed the second correlating step.  Rather, Metabolite alleged that the doctors who ordered the homocysteine blood work from LabCorp were the direct infringers.
  These doctors ordered and paid for the assay and then mentally diagnosed their patients.  Metabolite’s legal theory was that LabCorp was liable for the doctors’ infringement because LabCorp induced the doctors to infringe by marketing the homocysteine test as a valuable tool for diagnosing a B vitamin deficiency.
  

The proceedings before the district court and the Federal Circuit Court of Appeals were unremarkable.  A jury found that the medical doctors directly infringed claim 13 and that LabCorp was secondarily liable when it performed the Abbot test.
  On appeal, the Federal Circuit affirmed the jury verdict.  Although it also addressed and dismissed several invalidity arguments that LabCorp had raised,
 it focused the brunt of its opinion on its construction of the meaning of the term “correlating.”
 
At this point the case took an unexpected turn toward Section 101 of the Patent Act and its gate-keeping role that limits patentable subject matter.
  At no point in the proceedings below or in LabCorp’s petition for certiorari had there been arguments that directly invoked Section 101,
 but the Supreme Court reframed the question.  The Court requested a brief from the Solicitor General on the question “Is [claim 13] invalid [under Section 101] because one cannot patent ‘laws of nature, natural phenomena, and abstract ideas’?”
  Although the Solicitor General opined that certiorari should be denied because the record below was insufficiently developed and the case was not “an appropriate vehicle for resolving the Court’s question”,
 the Court ignored this advice and nonetheless granted the writ.
  
In the end, however, after the parties and numerous amicus briefs had addressed the natural phenomena question, the Court’s desire to address the issue waned.  Two and a half months after oral argument, the Court publicly reversed course and dismissed the writ as improvidently granted.
  Justice Breyer, joined by Justice Stevens and Justice Souter, dissented from the dismissal.  After conceding that the record below was not a detailed one and acknowledging that the nature of a claim to unpatentable subject matter under Section 101 was at times “not easy to define,”
 Justice Breyer opined that these facts were not determinative because “this is not a case at the boundary.  It does not require us to consider the precise scope of the ‘natural phenomenon’ doctrine or any other difficult issue.  In my view, claim 13 is invalid no matter how narrowly one reasonably interprets that doctrine.”
  
II. Claims to Thought and to Statistical Syllogisms
This section defines two classes of claims.  First, it defines a claim that propertizes thought and uses claim 13 of the ‘658 patent as an illustration.  Second, it uses claim 13 as a template and defines a narrower sub-class of thought-propertizing claims that recites the act of reasoning through statistical syllogism.  Initially, however, to put thought-propertizing claims in context, it offers a brief primer on routine method claims that do not propertize thought.
A. A Method-Claim Primer
Loosely formulated, the claims of a patent serve to mark the “metes and bounds” of an inventor’s property interest.
  They are texts that describe (or, in patent lingo, “read on”) the legally recognized embodiments of an invention.  The owner of a patent may exclude others only from using an invention’s claimed embodiments.

Claims may describe either of two different types of embodiments.  Some claims describe objects or substances—things in the material world that usually have temporal persistence.
  Object claims may propertize widgets, molecules or organisms.  In contrast, other claims describe methods or processes—a series of actions performed at a spatiotemporal moment.
  Method claims may recite a way of making a chemical, a manner of using a hammer, or a method of conducting business.  Claim 13 of the ‘658 patent is a method claim.
To understand the rights to exclude conveyed by a routine or run-of-the-mill method claim, consider the following whimsical (yet actually patented) method claim that describes a way of exercising a cat:
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The inventor of this method does not claim rights to exclude others from owning a cat, from making or using a laser pointer, or even from “directing” a laser pointer without subsequently “redirecting” it.  The property interest pertains only to the use of the entire series of actions that make up the recited method.
  The cat owner infringes the claim if and only if he performs the recited steps of “directing” the laser pointer’s beam and then “selectively redirecting” it as described in the claim without the authorization of the patentee.

B. Claims that Propertize Thought
The correlating step of claim 13 of the ‘658 patent clearly recites a step that can be performed mentally, but this fact alone does not transform claim 13 into a claim that propertizes thought.  Many claims list steps that involve thought, and most of them recite patentable subject matter.

As an example of a claim that recites a mental step but that does not propertize thought, consider a simplified version of claim 1 of the ‘658 patent that describes the panel test.
  The problem the researchers faced when measuring the amount of homocysteine in a sample of blood was not measuring the amount of free-floating homocysteine.  This task was relatively easy to accomplish using a mass spectrometer.  Rather, the problem was that not all homocysteine is free-floating.  Most homocysteine exists in the form of homocysteine-protein complexes that are not easy to measure with a mass spectrometer.
  So, the researchers figured out the following method invention: 

(a) “combining” with a blood sample a known quantity of “homocysteine-X”—a molecule that forms complexes just like regular homocysteine does but that can be measured distinctly from homocysteine by a mass spectrometer,

(b) “adding” a chemical to the sample that just momentarily breaks up homocysteine-protein complexes and allows them to reform with the free-floating form of either homocysteine or homocysteine-X,

(c) “measuring” the relative amounts of the remaining free-floating homocysteine and homocysteine-X in the sample using a mass spectrometerIn this instance, the thought-based steps do no harm because they merely restrict the scope of an otherwise valid claim..and th,

(d) “calculating” the ratio of free-floating homocysteine and homocysteine-X in the sample,

(e) “deriving” the total amount of homocysteine in sample by multiplying this ratio by the amount of homocysteine-X combined with the sample in step (a). 

This invention is, more or less, the five-step method of claim 1,
 and the last two steps are mental steps.  The “calculating” step involves simple division, and the “deriving” step involves simple multiplication.

Thus, if the propertization of thought is to be a viable, limited and definable category of unpatentable subject matter that does not undermine the core of the subject matters that method claims have historically described, an examiner, a judge and the public must be able to distinguish between the claim 1’s and the claim 13’s of the patent regime.  Why is it that claim 13 propertizes thought whereas claim 1 does not?  The distinction cannot be found in the purpose, function or utility of the claims.  Both recite techniques for observing facts (albeit non-visual facts), and both produce information about the nature of the world.  The only difference is the specific fact targeted: claim 1 produces information about homocysteine levels in human blood; claim 13 produces information about B vitamin levels.  This difference, however, is not of any consequence to subject matter patentability.  Rather, the difference between claims 1 and 13—and the nature of the propertization of thought—lies means employed to achieve these purposes.  The remainder of this section presents four criteria of a thought-propertizing method claim.  A claim propertizes thought only if it satisfies all four criteria. 

First, and most obviously, the claim must recite at least one act of information processing that can be performed by the human mind.
  The next two criteria place restrictions on the nature of the qualifying thought-based step(s).  Second, the thought that is a necessary accessory to real-world human action does not qualify as a thought-based step.  When a human performs the combining and adding steps of claim 1 (as well as the directing and redirecting steps of the cat-exercising claim
), brain activity is involved.  However, to avoid ensnaring claims that do produce change in the spatial world of extension beyond our gray matter and do not employ information qua information, these steps are not thought-based steps for the purposes of defining a thought-propertizing claim.
  Third, a step reciting an act of observation does not qualify as a thought-based step.  The thought-based step must process information; it cannot merely input information into the mind.  This qualification is required because an act of observing is often a necessary complement to an act of motion.

Presuming that the claim contains at least one qualifying, thought-based and information-processing step, the fourth criterion addresses the respective roles of the thought-based and non-thought-based steps in the claim.
  In a claim that propertizes thought, the non-thought-based steps do not constitute a patentable method (and therefore are not a useful, novel and nonobvious method
) in and of themselves.  Inversely, in a claim that does not propertize thought, any recited thought-based steps are technically superfluous steps in an otherwise valid claim that are added to make the utility of the claim more intuitively self-evident to an examiner, a judge or the public.  In these later claims, the thought-based steps are harmless to the public because they do nothing more than restrict the scope of a patentee’s rights to exclude.  

For example, the combining, adding and measuring steps of claim 1 are a self-sufficient and valid, although truncated, method claim.  They recite a method of producing mass spectrometry data indicative of the total amount of homocysteine in a blood sample.  The spectrometry data produced by this method is itself sufficiently useful to satisfy the patent-law utility requirement: one of ordinary skill in the art can readily use it to determine the amount of homocysteine in a blood sample.
   Additionally, the truncated variant of claim 1 without the thought-based steps must be novel and nonobvious if the claim as a whole was novel and non-obvious.  The thought-based steps are simple arithmetic operations that are commonly used in interpreting data from a mass spectrometer.  Because the first three steps of Claim 1 are a valid method claim in and of themselves, the final measuring and calculating steps merely restrict the scope of a valid claim and therefore are of no concern to the public.  A member of the public needs only to perform the first three steps to infringe the truncated claim, but he must perform those three plus the final two to infringe the full claim.

In stark contrast, the assaying step of claim 13—the only recited non-thought-based step in the claim—is not a self-sufficient, valid method claim.  Although the assaying of homocysteine has utility, it is clearly neither novel nor nonobvious because it reads on the prior art.
  Claim 13 is valid (provided, of course, that it recites patentable subject matter) vis a vis the prior art solely because of the inventiveness of the thought-based step.
  Because of this fourth criterion, a claim propertizes thought only when it is the recitation of human thought about inventive information that makes the claim as a whole useful and nonobvious.

C. Claims to Statistical Syllogisms
In this section, I define with greater precision the thought process entailed by the second “correlating” step of claim 13 of the ‘658 patent.  I identify it as a particular mode of logical reasoning: statistical syllogism.  I then illustrate that the structure of claim 13 is neither anomalous nor limited medical diagnostics.
  Claim 13 is a template for a closely related sub-class of thought-propertizing claims.
To understand the type of logic described by the correlating step and thus employed by an infringer of claim 13, it is first useful to understand the nature of logic that the researchers employed to arrive at the discovery that underlies the claim.
  The researchers employed a form of logical inference called inductive generalization.  As its name suggests, inductive generalization involves the use of inductive logic to reason “from a premise about a sample to a conclusion about a population.”
  The conclusion of an argument that proceeds through inductive generalization is a statistical generalization.  For example, a researcher studies 100 men over six feet tall and observes that 80 are married.  Based on this premise about a sample, the researcher may infer the following statistical generalization: 80 percent of men over six feet tall are married.
  The researchers who filed the ‘658 patent observed that a sample pool of patients with elevated homocysteine levels were likely to have B vitamin deficiencies.  Based on this premise and the reasoning process of inductive generalization, they derived the statistical generalization that every member of the population that has an elevated homocysteine level is likely to have a B vitamin deficiency.

The mode of logical reasoning that is actually described by the correlating step of claim 13 is called statistical syllogism.  A statistical syllogism is a syllogism
 in which one of two premises is a statistical generalization about a group and the argument “proceeds from [this] generalization to a conclusion about an individual” within the group.
  Continuing the example presented above, consider the following statistical syllogism:
Premise 1: 
John is a man who is over six feet tall.

Premise 2: 
Eighty percent of men over six feet tall are married.

Conclusion:
There is an eighty percent probability that John is married.
(In all of these examples, premise 2 is the statistical generalization.)  A step in a method claim could describe this form of reasoning with the following language: “correlating the fact that someone is over six feet tall with an eighty percent probability that John is married.”
  The doctor who uses the reasoning described correlating step of claim 13 to diagnose a patient with a B vitamin deficiency employs the same logical argument: 
Premise 1: 
An individual X has an elevated homocysteine level.

Premise 2: 
As a whole, the individuals with elevated homocysteine levels are very likely to have B vitamin deficiencies.

Conclusion:
It is very likely that individual X has a B vitamin deficiency.

More generally, a statistical syllogism follows this template:
Premise 1: 
An individual X has property A.

Premise 2: 
As a whole, the group of people with property A are likely to have property B.

Conclusion:
It is likely that individual X has property B.

It is important to recognize two limits on the scope of a step in a method claim that, like the correlating step of claim 13, recites the act of reasoning through statistical syllogism.  First, the researchers do not claim the generic act of reasoning through statistical syllogism itself.
  Rather, the researchers claim only a particular instance of a statistical syllogism and limit their rights to exclude to the act of reasoning from a given statistical generalization to a given conclusion about an individual.  Second, the thought-based step does not describe the act of thinking about a statistical generalization in the abstract, so it does not fully propertize thought about the statistical generalization.  For example, the hypothetical claim above does not recite “thinking about the fact that most men over six feet tall are married,” and the second step of claim 13 of the ‘658 patent does not read “thinking about the reciprocal correlation between an elevated homocysteine level and a B vitamin deficiency.”  Claims to statistical syllogisms propertize a specific type of thought about a statistical generalization, but they do not propertize all thought about the fact.

Framed in terms of the logical processes involved—a statistical generalization generated through inductive generalization and a claim that describes the act of reasoning through statistical syllogism—the story of the researchers’ invention and its propertization claim 13 make a readily generalizable narrative and claim: 
1. Oil prospectors have been drilling for oil for many years.  Finally, one oil prospector discovers after collecting and examining a large data set that trapped pockets of gas X are likely to form near oil deposits.  He may claim the method of detecting oil deposits comprising the steps of (1) examining the soil for trapped pockets of gas X and (2) correlating the presence of trapped pockets of gas X to the presence of an oil deposit.

2. Utility linemen routinely climb telephone poles to test the insulators at the top and to determine whether they are faulty.  They hold a grounded wand near to the insulator and watch the arc of electricity jump from the insulator to the wand.  Conventionally, the linemen had presumed that arcs that jumped a certain length and that made a particular kind of noise indicated a faulty insulator.  One particularly insightful lineman, however, pays closer attention and realizes that unexpected ranges of arc-lengths and sound-frequencies are better indicators of a faulty insulator.  The insightful lineman may claim the method of testing for faulty insulators comprising the steps of (1) drawing arcs from the insulator and (2) correlating the presence of the unexpected range of arc-lengths and sound-frequencies with a faulty insulator.

3. Jane works for a political campaign and calls party members seeking donations for a candidate.  She discovers that party members with a particular configuration of personal attributes are most likely to give money, so the calling effort should pay particular attention to reaching them.  She may claim method of efficiently seeking donations comprising the steps of (1) searching a list of potential phone-call recipients for a set of people with particular attributes and (2) correlating that set of people with the set that is most likely to give money.
In sum, the second, correlating step of claim 13 describes an act of thought—the act of reasoning through statistical syllogism from a given statistical generalization to a conclusion about an individual—and similarly structured steps can be used in claims related to any technological field.  The issue that the Supreme Court set itself to address in Laboratory Corp. is not one that is limited to the medical diagnostics industry.  If claim13 is valid, it may serve as a template for a large number of diverse inventors who seek to protect the value of their newly discovered information. 
III. The Intentionality Problem
This section argues that a claim to a statistical syllogism in its raw form is unconstitutionally overbroad.  Unlike steps reciting action in the spatial world of extension that are accompanied by a presumption of intentionality, the thought-based step in which the inventiveness of a claim to a statistical syllogism resides may be performed without volition or intention, and the claim as a whole therefore impermissibly propertizes the non-thought-based, data-gathering steps that reside in the prior art.  

Localizing an overbreadth concern in the possibility of unintentional infringement may at first seem counterintuitive or misguided because black letter law clearly states that neither knowledge nor intent are elements of direct patent infringement.
  Direct patent infringement, it is said, is a “strict liability” offense because someone can infringe a claim even if he is ignorant of the existence of the claim and the patent in which it is recited.
  Similarly, “independent creation” is not a defense to patent infringement.
  These legal rules, however, are better described as addressing the problem of “innocent” rather than unintentional infringement.
  To infer the absence of an intent requirement in direct patent infringement from the plight of the innocent infringer is to use the concept of intent in a manner that is different from its most common property-law usage.  

Trespass to land is an intentional tort:  only an intruder who has intent to cross the line that marks a parcel’s boundary is a trespasser.
  The required intent, however, is almost always present in routine trespass cases because it is found whenever there is will or volition to move the body.
  Thus, intent is only absent in exceptional cases such as when the intruder has an epileptic seizure, the intruder is thrown onto a parcel of land by someone else, or the intruder slips and falls across the property boundary.  The fact that the intruder might be “innocent” of, mistaken about or oblivious to the legal consequences of his intended act is irrelevant to the finding of intent.  The intruder is a trespasser even if “he believes that the land is his own, or that he has the consent of the owner, or the legal privilege of entry.”
  The intruder is a trespasser if he wanders off of public land onto a privately owned parcel even though he has no knowledge that the public land ended at that point.

Patent law has not yet addressed the possibility of unintentional infringement of a method claim in the sense in which intent is used in property in land.  However, this absence of case law addressing truly unintentional infringements of method claims (as opposed to “innocent” infringements) should be attributed to the factual improbability of committing an unintentional infringement of a run-of-the-mill method claim rather than to any accumulated, common-law or judicial wisdom.  A presumption of intentionality accompanies most infringing conduct, and hypothetical factual situations illustrating instances in which this presumption does not hold tend to the absurd or the economically trivial.
  A patentee claims a method of stretching the human body that recites tumbling steps, and an alleged infringer trips and is launched instinctively through the claimed method.  A patentee claims a method of fermentation that recites the act of raising the temperature of compound Y according to a particular formula over time, and an alleged infringer has a sample of compound Y that is heated up in this manner because of an intermittent power outage in her freezer.

The presumption of intentionality that characterizes the conduct most commonly described in method claims, however, is highly suspect when a claim recites a simple act of logical thought such as the act of reasoning through a statistical syllogism.  The “act” of correlating differs from acts involving active movement or passive tangible change: it is frequently reflexive and performed without volition.  When we say our minds race to a conclusion, we do not imagine that we have the will to prevent our minds from having such thoughts.  Therefore, a hypothetical scenario involving the unintentional infringement of a thought-based step is not far-fetched at all.  In fact, the alleged infringement of the correlating step of claim 13 in Laboratory Corp. provides a concrete example.  Once a doctor has read a medical journal that discusses the correlation between homocysteine and B vitamins (or the specification of the ‘658 patent), the act of correlating will frequently be non-volitional or, to use Justice Breyer’s chosen term, “automatic.”
  Unlike the willed decision to direct and redirect a laser pointer that involves bodily movement in the spatial world of extension,
 simple acts of logical reasoning are not accompanied by a presumption of volition.  

Critically, the reflexive nature of thought is a difference that makes a difference, but only in a claim that propertizes thought.  If a claim propertizes thought, the non-thought steps are not independently patentable.
  Viewed in isolation, the non-thought steps are therefore part of the public domain that is free for all to use (if not previously patented by a third party).  If a thought-propertizing claim tacks a step that may be performed reflexively onto these non-thought, volitional steps, then the patentees rights to exclude may prevent the public from performing actions that, prior to the issuance of the patent, the public had the right to perform.  Yet, a net of property cannot be cast over existing practices without running afoul of the Constitutional limits on the congressional power granted by the Copyright and Patent Clause:  “Congress may not authorize the issuance of patents whose effects are to remove existent knowledge from the public domain, or to restrict free access to materials already available.”
  To the extent that a thought-propertizing claim restricts access to methods that were known before the invention was made, it is constitutionally overbroad.  When a patentee asserts a method claim, the elements of patent infringement must include a showing of intent to perform the recited actions—or at least those actions that differentiate the claim from the technological status quo at the time of the invention—to avoid the propertization of the prior art.
  If, however, thought steps are recited in addition to an otherwise patentable method and the claim does not propertize thought, then no constitutional problems arise.
Claim 13 of the ‘658 patent illustrates the intentionality problem vis-à-vis the prior art that is created by claims to statistical syllogisms.  The only non-thought step in claim 13 is the assaying step that reads on any method of assaying for homocysteine.  Prior to the researchers’ discoveries that led to the ‘658 patent, laboratories had performed cumbersome homocysteine tests using techniques other than the panel and Abbot tests to diagnose a variety of medical conditions other than a B vitamin deficiency.
  After the issuance of claim 13, however, a doctor can no longer perform this prior-art conduct.  Now, every time a doctor orders even the cumbersome homocysteine test with the purpose of diagnosing any of these medical conditions, he may reflexively, automatically perform the correlating step when he sees the results of the test.  Because the doctor’s mind may wander down the logical path opened up to him by the researchers who filed the ‘658 patent, the doctor can no longer perform the prior-art homocysteine assay without infringing the patentee’s rights.
Although it does not raise a constitutional issue, the effect that the intentionality problem of thought-propertizing claims has on technologies that arise after a claim has been filed is equally as troublesome as its effect on prior-art technologies.  The idea that a method claim can be infringed by a process that is not invented until after the patent containing that method claim has been filed and issued is, although counterintuitive, a well-established one in patent law.
  The infringing after-developed process is likely to be an improvement upon the claimed method, and the inventor of the claimed method is given some reward for performing the work on which the improver improved.
  The intentionality problem, however, allows a thought-propertizing claim to read on a new technology that is not an improvement on the claimed method.  Again, claim 13 and the facts of Laboratory Corp. illustrate this problem.  After the ‘658 patent had been filed, a new use for homocysteine tests was developed.  An elevated homocysteine level became an accepted risk factor for predicting future heart attacks.
  Nonetheless, if not limited to volitional thoughts, claim 13 would read on the conduct of a doctor who orders a homocysteine test to develop a cardiac profile for a patient and whose mind happens uncontrollably to jump through the claimed statistical syllogism to the conclusion about the patient’s B vitamin level.
Thought-propertizing claims in which the thought-based steps may be performed unintentionally are unconstitutionally overbroad because they propertize both prior art technologies and after-arising technologies that are not improvements.
  However, this intentionality problem need not be fatal to the validity of claims to statistical syllogisms.  For example, a third step could be added to claim 13 of the ‘658 patent reciting that act of “delivering a diagnosis of a B vitamin deficiency or a normal B vitamin level to the patient.”  Speech is a volitional act, and a doctor who uses a prior-art method of testing for B vitamins for some purpose unrelated to the detection of a B vitamin deficiency could avoid infringing this modified version of claim 13 so long as he refrains from articulating the logical conclusion that he may have reached in his mind.
  Alternatively, the patentee might be given the burden of proving the element of the alleged infringer’s intent to engage in the claimed thought as part of his infringement case.

Courts must treat many thought-propertizing claims differently than they treat method claims that recite action with some effect in the spatial world of extension.  At least some thought is different because the presumption of intentionality that accompanies action in the spatial realm of extension does not pertain to simple acts of logical reasoning.
  The following sections, however, presume that claims to statistical syllogisms are limited in scope so as to negate the intentionality problem.
IV. Doctrinal Arguments
This section examines two doctrinal models for scrutinizing claims to statistical syllogisms under the subject matter eligibility requirement of Section 101.  Drawing from the natural phenomena or law of nature doctrine,
 the first replicates the Supreme Court’s software cases and examines the range of thought about any particular fact or piece of information that a claim propertizes on a case-by-case basis.  Following the logic of this model, claims to statistical syllogisms may recite patentable subject matter and, counter to Justice Breyer’s conclusion, they are at least “a case at the boundary” of patentability.
  The second model bars all thought-propertizing claims, including claims to statistical syllogisms, from patentability.  Building on the core disclosure-oriented structure of patent law, it reorients the debate over the patentability of thought to focus on the patentee’s obligation under the quid pro quo of patent law to place disclosed information into a limited-purpose public domain that guarantees the public at least a privilege to think about that information.

A. Natural Phenomena 
Starting with Gottschalk v. Benson,
 a trilogy of software cases from the 1970s and early 1980s forms the Court’s most recent and most relevant body of Section 101 case law on the law of nature doctrine.
  Although it was the first of the cases, Benson still conveys the two important principles that structure the doctrine: first, the Court identifies a mathematical algorithm as a law of nature, and, second, the Court articulates the preemption test to determine when a patentee has impermissibly claimed a law of nature.  Although controversial from a normative perspective,
  the first principle is at least clear. Mathematical operations and relationships, the Court concludes, “are not patentable, as they are the basic tools of scientific and technological work.”
  The second principle, too, is clear in the abstract but is exceedingly difficult to apply in a predictable fashion.  In Benson, the court held that a claim impermissibly propertizes a law and thus recites unpatentable subject matter when the law “has no [unclaimed] substantial practical application.”
  In the two final cases of the software trilogy, the Court had much more to say about the location of the line that distinguishes an impermissible claim to a law of nature in the abstract from a limited and patentable application of the law,
 but principles established in Benson persevered.  There is a core and a gradated periphery.  Claims to computer programs executing mathematical algorithms, i.e. laws of nature, in the abstract are not patentable, period.  However, the more “applied” the claim is to the solution of a particular task
 and the fewer the “substantial applications” of a law of nature that are propertized by the claim,
 the more patentable the subject matter becomes.
This core-periphery relationship is key to the application of the natural phenomenon doctrine to a claim to a statistical syllogism like claim 13 of the ‘658 patent.  The statistical generalization discovered by the inventors is the core or the natural phenomenon that plays the role that the mathematical algorithm played in Benson.  The relevant question, then, is the range of “substantial practical applications” of this natural phenomenon that falls within and beyond the scope of the claim.  The hypothetical claim at the core is a claim that propertizes any thought that touches upon the statistical generalization.
  The broader the range of possible thoughts incorporating the statistical generalization that a claim describes, and thus the closer the claim becomes to this hypothetical claim, the closer the claim should move toward the core of unpatentable subject matter.  Inversely, the narrower the claimed range of thought, the farther from the unpatentable core the claim should be located. 
Importantly, a claim to a statistical syllogism only propertizes a narrow range of thought about the statistical generalization.  A statistical syllogism uses the generalization to reach a conclusion about an individual.
  There are a wide variety of uses to which a statistical generalization may be put that do not involve reaching a conclusion about an individual. For example, without providing a diagnosis to a patient, the correlation that underlies claim13 of the ‘658 patent may be used as: a piece of data that helps to illuminate nature of the biochemical pathways that produce the correlation; a fact that inspires the search for other unexpected correlations in human blood; or a starting point for the development of a pharmaceutical drug.
  Furthermore, claim 13 does not even propertize all the logical diagnostic uses of the natural phenomenon or statistical generalization.  For example, the following statistical syllogism is not propertized regardless of which claim construction is adopted:
Premise 1: 
An individual X has a B vitamin deficiency.

Premise 2: 
As a whole, the individuals with B vitamin deficiencies are very likely to have elevated homocysteine levels.

Conclusion:
It is very likely that individual X has an elevated homocysteine level.

Compared to the hypothetical claim “(1) assaying for either homocysteine or B vitamin levels and (2) using the statistical generalization between homocysteine and B vitamins to diagnose a patient,” the claim to a statistical generalization is farther away from the core of unpatentable subject matter and closer to the boundary of patentability.
The notion that thought-propertizing claims might read on different ranges of thought about a particular fact or natural phenomenon is not a purely speculative concern.  The Federal Circuit opinion in Laboratory Corp. addressed precisely this issue.
  The Federal Circuit construed “correlating” to mean “to relate the presence of an elevated total homocysteine level to either a [B vitamin deficiency] … and also to relate the absence of an elevated total homocysteine level to a [normal B vitamin level.]”
  LabCorp, however, had argued that the claim was only infringed when an elevated homocysteine level was found and this was correlated to a B vitamin deficiency.
  The thought described by LabCorp’s proposed claim construction is more applied; it leaves a larger set of substantial uses of the natural phenomenon beyond the reach of the patentee’s property rights.  If the core-periphery structure of the natural phenomenon doctrine has salience for claims that propertize thought, the choice between these claim constructions should seem like a choice that impacts the subject-matter-patentability calculus.  The marginal shift need not be determinative, changing the outcome from patentable to unpatentable or visa versa, but it should matter.  If, however, the choice between broader and narrower claim constructions does not seem relevant to the subject matter patentability calculus at all, then the natural phenomenon doctrine is a conceptual misfit for claims to statistical syllogisms.  
B. The Quid Pro Quo of Patent Law Disclosure Theory
As opposed to taking the contemporary natural phenomena doctrine seriously, this part takes Justice Breyer’s intuition that claim 13 does not even present “a case at the boundary” of patentability seriously.
  Furthermore, it takes a hint about what underlies that intuition from Justice Breyer as well:  Metabolite, he notes, “cannot avoid the fact that the [claimed] process is no more than an instruction to read some numbers in light of medical knowledge.”
  In other words, Metabolite cannot avoid the fact that claim 13 propertizes thought.
Perhaps the most direct way to focus Section 101’s gatekeeper role on the propertization of thought would be to give new life to the mental steps doctrine.  From the 1950s through the 1970s, courts interpreted Section 101 to bar some claims reciting mental steps from patentability.
  From its inception, however, this doctrine has suffered from an unstable footing.  Its policy justification was never plumbed,
 and the doctrine frequently shifted its aim.  What constituted a mental step and the circumstances under which the recital of a mental step in a claim was fatal to patentability varied markedly from case to case, year to year and decade to decade.
  The mental steps doctrine was eventually passed over and abandoned by the lower courts during the struggle with the patentability of software because it was the wrong tool for the job then at hand, but it was never addressed by the Supreme Court.
  Thus, the mental steps doctrine could be revived based on the definition of a thought-propertizing claim offered above in Section II.C to provide a clearer understanding of the claims in which the recital of mental steps are fatal to patentability.

Yet, the mental steps doctrine does not provide a narrative that speaks convincingly to how the line that it draws between patentable and unpatentable subject matter fits into the broader logic of the patent regime.  To fill this void, I outline in the remainder of this section a new interpretation of Section 101 that draws on the disclosure-oriented quid pro quo of patent law.  In brief, I argue that the public does not receive its fair shake if a claim propertizes thought.  An inventor who discloses the information about his invention to the public but fails to release that information qua information into a public domain has not fulfilled his disclosure obligations. 
The disclosure theory of patent law portrays a patent as a bargain between an inventor and the public.
  The public, through the agency of the state, gives to inventors a limited bundle rights to exclude others from using the embodiments of an invention, and the disclosure of information about the invention that the inventor could have kept secret but instead gives to the public to the public is “the quid pro quo of the right to exclude.”
  The disclosure provisions of Section 112 reflect the inventor’s disclosure obligations.
  
An inventor’s obligation to release his inventive information to the public unquestionably reduces the incentive to innovate,
 but the social benefit of allowing the public to access and use the information is presumed outweigh this cost of reduced incentives.  More specifically, the value of the quid pro quo has two distinct components.  First, the disclosed information allows the public to practice the invention after the expiration of the patent term.
  Second, the information increases the pace of innovation during the term of the patent.  “On issuance the patent immediately increases the storehouse of public information available for further research and innovation.”
  A patentee’s competitors are not only allowed but are actively encouraged by the lure of further patent rights to use this information to design-around the claimed technology or to invent improvements thereon and file blocking patents before the underlying patent expires.

The second component of the public benefit is the most important for understanding why patent law might prohibit the propertization of thought.  It demonstrates that even before the expiration of a patent, the inventor is not permitted to control how the public uses his disclosed information.  The disclosed information is placed a type of public domain where the public is free to read it, mull it over and use it to create further progress.
  The benefits that flow from these public uses of disclosed information are spillovers or positive externalities are intentionally designed into the structure of the patent regime.
  Unlike the mythical Blackstonian property owner, the patentee never been permitted to achieve the status of the perfect internalizer: the value generated by the public’s use rights in the information that the patentee is required to put into the public domain lies beyond the value that the patentee is legally capable of appropriating.

Claims that propertize thought deprive competitors or industry participants of these use rights to which they are entitled and the public more broadly of the social welfare that these use rights generate.  They subject to private control the public’s mere act of thinking about information disclosed in the patent specification when performed in conjunction with other actions that the public has a preexisting privilege to perform.  This act of thinking about the information disclosed in a patent specification must remain beyond private control if the information itself is to remain in the public domain freely available for competitors’ use in any meaningful sense.
In sum, the argument against the propertization of thought based on the quid pro quo that lies at the heart of patent policy is simple.  The information disclosed in a patent’s specification is free for all to use during the term of the patent provided it is used only as information qua information and not as embodied in a good in the world of extension; the right to use this disclosed information is contingent on being able to think about it; patentees therefore cannot propertize the mere act of thinking about any information that is disclosed in the specification.

Consider the effect that claim 13 of the ‘658 patent has on the quid pro quo to which the public is entitled.  The disclosure provisions of Section 112 require that the patentee release the inventive information that underlies claim 13—i.e. the statistical generalization—to the public.  Yet, claim 13, if valid, would allow the patentee to internalize the benefit created by the public’s use of this information even though it remains in the form of pure information.  Because the patentee cannot manufacture claim language that trumps his quid pro quo obligations, claim 13 must be unpatentable subject matter.
In a claim that propertizes thought, the act of thinking about inventive information is, in and of itself, the only contribution to progress that the inventor offers,
 and this is not enough.  The concept of an “invention” is ambiguous in patent law: sometimes it refers to inventive information itself, and sometimes it refers to the claimed objects and actions that embody the inventive information in the spatial world of extension.
  Likewise, the concept of the “Progress” that the drafters of the Constitution expected patent law to promote is ambiguous, referring both to an increase in knowledge but also to an ever-mounting number of tangible and spatial goods.
  These ambiguities are not inherent problems with or flaws in the patent regime.  Rather, they are part of the regime’s design: the different property rules applied to the different resources described by the different concepts of invention promote progress through different mechanisms.  The argument that Section 101 bars the propertization of thought is a reminder that this ambiguity is a foundational aspect of the patent system.  Under the both/and approach to invention mandated by the quid pro quo of patent law, patent rewards are justified not only because an inventor has produced new, inventive information, but also because he has offered a means of employing this information to produce progress in the extra-mental world.  Claims that propertize thought are thus artifacts of inventions that are impermissibly one-dimensional or unambiguous.  They offer the “act” of thinking about inventive information as their contribution to the material advance of society, but this is in truth their contribution to the progress of knowledge in disguise.  This one contribution, however, cannot be both.

V. Normative Arguments
This section examines several normative arguments suggesting that claims to statistical syllogisms should reside beyond the realm of patentable subject matter.  The first part reviews several of the economic, cost-and-benefit balancing arguments that are the common currency of patent- and property-law commentary.  The second part addresses the First Amendment protection of “freedom of thought.”  The third part queries whether claims to statistical syllogisms violate the principle of ownership of self.
Many of these arguments prove to be unpersuasive.  Some problems that seem to plague claims to statistical syllogisms are in fact problems of method claims more broadly (if they are problems at all).
  Other problems that do trouble many sub-classes of thought-propertizing claims do not affect claims to statistical syllogisms.
  However, this section does identify two premises that, if accepted, support the conclusion that claims to statistical syllogisms should not be patentable.  The first is utilitarian: thought is a unique and fundamental tool of technological and scientific progress that is able to foster progress more efficiently when maintained as a resource that is available for all to use.  The second is rights-oriented: every individual has a right of self-ownership that includes a right to reach logical (or alogical) conclusions about publicly available information.

A. Promoting Progress 
Expanding on concerns that have been expressed about both thought-propertizing claims in general and claim 13 of the ‘658 patent in particular, this part examines four economic variables that affect the net social welfare generated by a patentee’s right to exclude: the need for an incentive-to-invent (the benefit generated); the lawyerly scope of a claim (a rough measure of dead-weight loss for end consumers); the fundamentalness of the claimed embodiments (whether they are a “basic tool” used as an input in further invention
); and the cost of administering the right.
  Importantly, the analysis of each variable is a relative one.  It queries only whether claims to statistical syllogisms provide, as a category, a net welfare benefit that is less the baseline welfare benefit provided by routine, run-of-the-mill method claims that do not propertize thought.
  
1. Incentive Benefits
The primary benefit that patents provide is the encouragement of invention.  Information is a public good that is often costly to produce.
  Therefore, in theory, a market for inventive information fails in a world without patents:  when inventors compete with free-riding imitators in the market for a good that embodies inventive information, they cannot recapture the sunk costs of their inventive activity.  Seeing this problem down the road, potential inventors engage in activities other than producing socially valuable inventive information.  In a world with patents, however, inventors receive a right to exclude from goods that embody their information, and the ensuing expectation of supra-competitive profits creates incentives that lure self-interested, rational actors to their lab benches and similarly minded investors to open their checkbooks.
  
One way to argue that claims to statistical syllogisms should not be patentable subject matter is to prove that these incentives are not necessary for inventors to generate statistical generalizations (or at least that they are not as necessary as they are for other types of inventive information).  This is, however, an extremely difficult proof to make for two reasons.  First, the class of claims to statistical syllogisms is a class that will extend across many different technological or industrial fields.  Although it may be possible to generalize within the landscape of a particular industry structure to conclude patent incentives should optimally be larger or smaller, claims to statistical syllogisms cannot be cabined within any particular industry.  Second, although statistical generalizations are a different type of information than the information that is required to generate a new and useful method reciting action in the world of extension, there is no reason to believe that it is less valuable or that incentives are not as necessary to ensure its production.  Statistical generalizations are not systematically less costly to produce than the inventive information that underlies routinely patentable method claims.  There is not a larger portion of the population that is, in the normal course of activities pursued for reasons independent of the incentives provided by the patent regime, well positioned to discover statistical generalizations.
  The cost of duplicating methods employing the act of reasoning through a statistical generalization will frequently be less than the cost of duplicating routinely patentable methods because the latter are more likely to depend on human capital and technological know-how.  Finally, there are no reliable alternative legal techniques for appropriating or internalizing the value produced by statistical generalizations.
  
2. Claim Scope and Static, Deadweight Loss
When optimizing the patent regime, the goal is not to eliminate the cost of monopoly power and deadweight loss.
  Rather, the goal is to ensure that these costs do not grow so large that they that they are not kept in any reasonable proportion to the incentive benefits.  These costs are kept in check when the PTO and the courts invalidate claims that are overly broad.  The broader the descriptive language of a claim and larger the set of embodiments of an invention that falls within the scope of a claim, the more likely it is that the patentee will be able to control a larger range of economic substitutes, charge higher prices and generate more deadweight loss.
  Thus, if it were true that claims to statistical syllogisms granted patentees rights that are systematically broader than the baseline norm, there would be reason to argue that such claims are, on balance, detrimental to social welfare.
The principal mechanism though with the courts and the PTO tailor claim scope is by mandating a rough proportionality between the nature of the information disclosed in the patent specification and the scope of the claims.
  However, the patent law doctrines that enforce this rough proportionality are numerous, complex and at points contradictory.
  It is extremely difficult to establish an independent norm or baseline marking the ordinary scope of a method claim against which to measure the scope of claims to statistical syllogisms.  
Nonetheless, the way in which the overbreadth arguments in Laboratory Corp. developed suggests that the overbreadth problem may seem to plague a claim to a statistical syllogism is a problem with the baseline established by method claims more broadly.  In claim 13 of the ‘658 patent, it was the first, non-thought-based assaying step that read on all possible means of assaying, not the second, thought-based correlating step, that was the principal locus of the overbreadth arguments.
  In contrast, the Federal Circuit’s broad construction of the thought-based correlating step was not even considered by the Supreme Court; the Court likely would have had the same objections to the claim even if the Federal Circuit had imposed the narrower claim construction that LabCorp had sought to minimize damages.
 

Yet, the meaning and breadth of the assaying step were determined in accordance with prevailing claim-construction doctrine as applied to method claims:  the scope of a step in a method claim is not limited to the instrumentalities disclosed in the patent specification.
  The assaying step should pose the same concerns of overbreadth whether the second step that follows it recites a thought-based step or a non-thought-based step.  For example, assume that the researchers of the ‘658 patent had discovered that compound X provides an excellent treatment for elevated homocysteine levels but is dangerous if consumed by individuals with normal homocysteine levels.
  The researchers could have filed a patent claiming a two-step method of administering medical care to patients: (1) assaying patients’ homocysteine levels and (2) administering compound X to patients with elevated homocysteine levels.  According to the principles of claim construction for method claims, the term “assaying” in the hypothetical claim should read on all techniques of assaying just as it did in Laboratory Corp., even if a new, subsequently developed technique of assaying for homocysteine is what finally transforms the use of compound X into an economically viable course of treatment.
  
To the extent that a claim to a statistical syllogism seems improper, it is not because the claim is unusually overbroad in that it reads on too many different embodiments of an invention.  Rather, to the extent that there is a problem, the problem resides either in all method claims or in the nature of the conduct recited by, not the scope of, the correlating step.
3. Fundamentalness and Dynamic, Innovation Costs 

The dynamic costs of the right to exclude are principally the result of the inevitable imperfections in the market for patent rights that hinder inventors who want to use existing inventions as inputs in ongoing and future innovation.  Even setting strategic bargaining behavior aside, the owner of a patented technology may lack the appropriate information, the necessary skills or the economic incentive required to pursue the most fruitful of a technology’s potential uses.
  Alternatively, excessive fragmentation of the rights required to obtain all of the inputs that go into a research project that is beneficial to overall social welfare may raise transaction costs to a point where the project will not increase the personal welfare of a self-interested individual.
  Thus, the more fundamental the claimed embodiments of an invention are to ongoing progress—the more they used as inputs into future innovation—the greater the dynamic costs of a claim.

The dynamic costs of patent rights provide the best economic justification of the Supreme Court’s interpretation of Section 101 that places the discovery of “laws of nature, natural phenomenon, and abstract ideas” beyond the reach of propertization.
  Because these discoveries are “the basic tools of scientific and technological work,”
 a patent regime that allowed their discoverer to exercise exclusive control over them might impose costs in the form of slower ongoing innovation that exceed the incentive benefits generated.

Whether a claim to a statistical syllogism propertizes a basic or fundamental tool, however, depends on how the resource that is being propertized is framed.  If the resource is an individual piece of information or fact about the nature of the world, e.g. a statistical generalization, then a claim to a statistical syllogism is not necessarily a claim that propertizes a fundamental input into future progress because only a narrow range of thought employing the fact is propertized.
  However, if the resource is not an individual object of thought but the distributed resource of human cognition itself, then a claim to a statistical syllogism is more readily viewed as a claim that propertizes a basic tool.
The range of thought about a statistical generalization that is described by a claim to a statistical syllogism does not necessarily include the types of thought that are implicated in future innovation.  Unquestionably, a hypothetical claim to any thought about a piece of information at all—for example, a claim to “thinking about the correlation between an elevated homocysteine level and a B vitamin deficiency”—propertizes information in the abstract and claims a basic tool.
  Such a claim removes information in its entirety from the freely useable storehouse of publicly available knowledge that is critical to the inspiration and direction of future technological work.  In contrast, the nature of the reasoning process described in a claim to a statistical syllogism is much more narrow and focused.  By definition, statistical syllogism involves only the use of the statistical generalization to reason to a specific conclusion an individual.
  For example, the scope of the correlating step of claim 13 of the ‘658 patent includes only the thoughts of a doctor who thinks about the statistical generalization in order to reach a conclusion about an individual patient’s B vitamin level.  This is the thought process of a quintessential passive consumer who uses a claimed invention to achieve a useful end, not a generative producer who uses a claimed invention to produce new inventive information.
   The thought process involved in a diagnosis is the output of the invention process not an input into it.
  
A claim describing the act of reasoning through a statistical syllogism does not encompass many of the ways in which the statistical generalization as an object of thought may be employed as a springboard to further research.  Even if a claim to a statistical syllogism is valid, researchers are free to mull over the unexpected homocysteine/B-vitamin correlation to reach hypotheses about either the biochemical pathways that produce the correlation or the other possible correlations that, although previously unexpected, now seem plausible.  (To take a ridiculous example, a next-generation inventor may use her knowledge about the unexpected homocysteine/B-vitamin correlation to look a homocysteine/C-vitamin correlation.)  Similarly, claims to statistical syllogisms do not affect the next-generation researchers who seek empirical confirmation of the relevant statistical generalization.
  Empirical verification requires a researcher to assay both of the variables correlated by the law of nature whereas the claim to a statistical syllogism only propertizes the act of observing one variable and reasoning to infer the other.   If a researcher measures both the amount of homocysteine and the amount of B vitamins that are in an individual’s blood, the researcher is not reasoning through statistical syllogism and is not using a statistical generalization in the “method for detecting a deficiency of” B vitamins recited in claim 13.
 
Claims to statistical syllogisms will create propertized “bottlenecks” in particular industries at particular historical moments.  It is easy to imagine hypothetical a technological landscape in which the oil-prospecting hypothetical given in Section II.C would be the only economically reasonable means of locating underground oil deposits.  Whether such bottlenecks are more likely to result from claims to statistical syllogisms than from other method claims, however, is unclear.
  
In sum, if the analysis focuses on the range of thought about an isolated fact or natural phenomena propertized by a claim, the case is rather weak for labeling a claim to a statistical syllogism an exceptionally basic tool or a particularly fundamental input into ongoing progress.  However, if the analysis focuses on the cumulative capacity for human cognition rather than any given piece of information as the potentially restricted resource, then a different perspective emerges.  Here, the collective potential of biologically enabled human cognition—the impossibly large set of all possible thoughts and modes of thinking—emerges as a possible ur-tool.  It is the most basic tool of all.  It is the font from which all progress flows either directly or indirectly, and as such it must be afforded special status.  It must be maintained not as a res nullius that is free to all for the taking but as a res communis in which any private control is forbidden to avoid prohibitively high dynamic, innovation costs.

Positioning thought as an ur-tool that must remain free of property treats human cognition in a manner that is different from how patent law addresses other basic tools.  Other identifiable and delimited resources that may be fundamental to progress in a particular technology are within the bounds of patentable subject matter, and patent law’s only concern is prohibiting any single claim from encompassing too much of the resource.  Genetic material, for example, may be claimed, but claim scope cannot grow too broad.
  Yet, the notion that thought is different is not foreign even to contemporary patent law.  The Supreme Court’s paradigm examples of unpropertizable laws of nature offered in the software cases frequently focus on the absurdity of allowing the propertization of mathematical concepts that are so simple that they can be performed by the human mind aided only by pencil and paper.
  Through the “nonfunctional descriptive material” exception to patentability, Section 101 prevents the propertization of inscriptions of thought in extra-mental forms when those inscriptions do nothing more than record thought in a medium that permits interpersonal communication.
  Neither is the special status of thought foreign to intellectual property more broadly.  Regardless of the form it takes, intellectual property regimes uniformly scale back the scope of the exclusive rights that they offer in order to ensure that the public’s right to think about publicly available information remains beyond the reach of private control.

4. Costs of Administration
Patent owners incur private costs when they administer patent rights,
 and these costs are perhaps the most commonly raised concerns about thought-propertizing claims.  Unlike proving the occurrence of an action that unfolds in the spatial world of extension, proving the occurrence of a thought with direct evidence necessarily requires peering into or scanning the mind of the alleged infringer.  Because of these costs, patent claims that read on acts of thought have been dismissed as a purely theoretical problem.  The enforcement of a legal regime that propertizes thought, it is presumed, would look more like the “Keystone Kops” than a privatized Big Brother.
  
For some thought-propertizing claims, this argument is a forceful one.  For example, a patentee would have a difficult time proving the infringement of a claim that recites a more efficient method of reasoning from a given set of inputs A and B to reach a known conclusion C.
  It is difficult to imagine evidence other than the direct testimony of the thinker or the expert analysis of a brain scan that is beyond our current state of technology that would be probative of infringement.
  The signals that the thinker gives to the extra-mental world—the initial gathering A and B and the final demonstration of knowledge of C—do not make it more probable that the thinker used the more efficient method rather than the prior-art method.

Proving the occurrence of the thought-step in a claim to a statistical syllogism, however, does not present an exceptional evidentiary burden.  Probative circumstantial evidence is readily available.  The discovery of a new statistical generalization makes the derivation of the conclusion C from the premises A and B possible.  For example, it allows a doctor to conclude that a patient has a B vitamin deficiency (C) when the doctor knows that the patient has an elevated homocysteine level (A) and that a statistical generalization links elevated homocysteine levels and deficient B vitamin levels (B).  Therefore, evidence of a physician’s access to the input data (he administered a homocysteine assay and has read about the correlation) and his knowledge of the conclusion (he delivered a diagnosis) are all extra-mental facts that are probative of the occurrence of the propertized statistical syllogism.
  Claims to statistical syllogisms do not suffer from the “Keystone Kops” problem because infringement may be proven with the same type of circumstantial evidence that is routinely introduced in court to prove the infringement of process claims.
 
B. Preserving “Freedom of Thought”
The First Amendment protects an individual’s right to “freedom of thought.”
  Because the rights to exclude granted by a claim to a statistical syllogism restrict the thoughts that an individual is legally able to entertain, one might argue that such a claim conjures up a privatized Big Brother
 and conflicts with constitutionally protected interests.  In fact, the PTO itself raised exactly this concern nearly forty years ago when it petitioned the Court of Customs and Patent Appeals to rehear a case that overruled the mental steps doctrine: “A free people could not have delegated to Congress any power to control personal thought …. Orwell’s ‘1984’ was not to be our destiny, although such might come to pass if the judiciary is not vigilant.”
  This part argues, however, that claims to statistical syllogisms do not interfere with the principal policy concern that animates the constitutional protection of freedom of thought:  claims to statistical syllogisms do not interfere with public discourse on science or other matters, and they do not impede the role that the marketplace of ideas plays in revealing truth (or at least they do not create an impediment that is greater than the impediment created by routine method claims).

The basic principle of the marketplace-of-ideas theory is that public speech and counter-speech are the most effective means by which to sort out the true ideas from the false and the good ideas from the bad.
  Freedom of thought to entertain the ideas subsequently communicated is, of course, equally as essential.  The marketplace of ideas is especially important in scientific discourse.  The relatively open debate in the scientific community and the scientific progress that has resulted from it are often held out as the example par excellence of how free speech can lead society down a path to truth.
  
However, claims to statistical syllogisms do not interfere in an exceptional manner with the freedom of thought required to test the truth of a statistical generalization in the marketplace of ideas.  Without question, a statistical generalization benefits from confrontation with counter ideas.  Any requirement that the scientific community accept a hypothesis as truthful or any hindrance to the community’s ability to contest a hypothesis does violence to the marketplace of ideas.  Yet claims to statistical syllogisms do neither of these things.  They do not fully propertize information; they do not privatize thought about information in the abstract; they do not prevent the public from holding any substantive belief.
  Claims to statistical syllogisms do not grant one person the right to control whether another person thinks that the generalized hypothesis is truthful; scientists may freely engage in the logical thought and speech required to explain why the statistical syllogism is true or why it is imperfect.  Furthermore, claims to statistical syllogisms do not prevent others from engaging in the thought or conduct necessary to verify the statistical generalization.
 

The statistical generalization, however, is not the only scientific fact that is implicated in a claim to a statistical syllogism.  The effect of the claim on the ability of the marketplace to test the truth of the conclusion about an individual reached through statistical syllogism—in claim 13, the fact that a particular patient does or does not have a vitamin B deficiency—must also be considered.  Here, claims to statistical syllogisms do interfere with the marketplace of ideas on a low level of generality.  The patentee may exclude others from using a statistical syllogism to determine information about an individual person or thing (or, at least, to make the determination more expensive).  Yet, this effect cannot be used to advocate against the patentability of claims to statistical syllogisms:  the effect is a characteristic of many routinely patentable method claims that describe techniques of observation.  Claim 1 of the ‘658 patent that describes a specific method of assaying for homocysteine
 interferes with the marketplace of ideas in an identical fashion.  Both claims 1 and 13 propertize a method of gathering a fact—both restrict actions that can be used to put a fact into circulation in the marketplace.
  Claims to statistical syllogisms cannot be singled out from other method claims based on their effect in the marketplace of ideas.

C. Owning Oneself
Ownership of our physical selves and the corollary that the state cannot grant others a property interest in our physical selves is a fundamental principle that deeply affects our conceptions of property.  It is the foundation on which the Lockian labor theory of all property is premised (once the utilitarian overtones are filtered out): because we have a natural right to property in our bodily selves, we have property in our labor and in the goods from the commons with which our labor is mixed.
  It is one of the ideals of the Thirteenth Amendment.
  The PTO has stated that a prohibition on the patenting humans in their entireties is required by the Constitution because one person may not acquire property in another.
  While the boundaries of the rights that constitute ownership of the physical self is a classic subject of debate in first year property courses,
 the existence of the principle is not.
A final argument against the propertization of statistical syllogisms proposes that one’s ownership interest in oneself extends beyond an interest in physical possession to an interest in the thoughts that one’s brain can generate based on the input available from one’s surroundings.  Self-ownership encompasses the body and the mind.  Thoughts are not communal things or entities that exist apart from a person; they exist only because each of us generates them with our own cognitive capacities.  The mind and the thoughts that it contains or supports are under the sole dominion of the thinker, so others cannot obtain a property interest in them.  Each of our minds starts out as something that belongs solely to each of us, so no state-sanctioned property regime should be able to allocate an interest in a mind to someone other than its possessor.

The contrast in the application of Locke’s labor theory of property to patent law in general and to claims to statistical syllogisms in particular provides a simple narrative that illustrates this line of thinking.
  In brief, the story of the body is replaced with the story of the mind when patent law is justified by a labor theory.  We have property in our mental faculties, so we have property in the inventive ideas that we reap from the vaguely Platonic, immaterial “field of ideas”
 after we have applied the labor of our mental faculties to cultivate that field.  The inventive idea is out there in the state of nature, belonging to nobody, and an inventor transforms it into property by laboring to discover it and make it useful.  If an inventor designs a better mousetrap and receives a patent claiming it, the public’s ability to use their mental faculties to roam in the “field of ideas” only expands because the quid quo pro of patent law requires disclosure of the inventive information.
  The right to exclude is only sprung when there is a tangible mousetrap.  If the resulting property right propertizes thought, however, the story becomes impermissibly self contradictory.  The propertization of thought undermines the only foundation that is available to support property: it violates the public’s own property rights in their mental faculties.
  A story that begins with self ownership of mental faculties for all must end with self ownership of mental faculties for all.

The internal logic of this argument is difficult to refute because the conclusion is little more than a restatement of the premise, but two consequences of accepting the premise are readily subject to examination.  Neither, however, undermines the viability of the self-ownership argument.  First, if the premise of self ownership is employed to argue against the propertization of thought, then a difference in kind must be accepted between thought and bodily conduct with effects in the spatial world of extension—even if the bodily motion would conventionally be conceptualized as a harmless or purely self-regarding activity.
  Property rights in neither the actions involved in exercising a cat in an empty house
 nor the actions recited in a hypothetical method of stretching one’s own body can violate the principle of self ownership without challenging a significant portion of patentable subject matter.  To use the principle of self ownership of the mind to justify the exclusion of thought-propertizing claims from the patentability, mental liberty must be privileged to a degree that is greater than the degree to which physical liberty is privileged.
Second, the right of unaided human mind to think about publicly available or legally obtainable information must be distinguished from the nonexistent right to engage in thought that requires extra-mental, propertizable tools or “meta-cognitive technologies.”
  Ownership of one’s own thoughts does not entail an affirmative right to have any of the technologically enabled thoughts that are becoming more and more prevalent in contemporary society.  “Some technologies, such as telescopes and microscopes, are specifically designed to increase our knowledge by expanding the sensory experience upon which our cognitive faculties feed.”
  Patent-derived restrictions on sensory-expanding tools, whether devices or methods of observation, may in effect place greater limitations on the nature of the thoughts that an individual is able to entertain than would the restrictions created by a claim to a statistical syllogism.  Yet, while the principle that one has the legal privilege to direct one’s thoughts affords relief from the latter restrictions, it does not provide relief from the former.
  Although based on publicly available data, other thoughts may not be undertaken by the unaided human mind and may require technology in the form of “intelligence augmentation” devices.
  As one philosopher writing about technology has opined:
[T]hinking is not a process that takes place in the brain.  Thinking is an activity in which the brain participates along with the eyes and the hands and a multitude of external devices, ranging in complexity from the pencil or the strait edge and compass to today’s interactive computer systems.

The self-ownership principle, however, does not recognize the same right to engage in expanded thought, or thought involving the brain plus its entire physical technological context, that it does to engage in isolated thought, or thought involving either the unaided brain or the brain aided only by devices and techniques that reside in the public domain.
  
VI. Lessons for the Propertization of Thought
Together, the doctrinal and normative arguments about claims to statistical syllogisms (that have been modified to prevent unintentional infringement
) presented in Sections IV and V respectively suggest two possible lines that courts could use to draw the boundary between patentable and unpatentable subject matters with respect to thought-propertizing claims.

The first line assumes that steps reciting “knowing” and “reasoning” are much like steps reciting “attaching,” “directing” or “redirecting.”  Thought-propertizing claims are considered perfectly respectable claims that meet the criteria of patentability, provided that they do not propertize too much thought about any given fact, piece of information or object of thought.  If they go too far toward propertizing thought about a fact in the abstract, however, they are unpatentable.
  This line receives normative support from the failure of many of the arguments in Section V to distinguish claims to statistical syllogisms from routinely patentable method claims that recite actions in the spatial world of extension.
  It allows a court to deem a claim to a statistical syllogism to be patentable subject matter—or, at the very least, to conclude that it presents “a case at the boundary”—because such claims propertize only a narrow and focused range of the thoughts that becomes possible after a statistical generalization has been discovered and disclosed.
The second line is premised on the notion that inventive thought is categorically different and unpatentable.  Notably, both of the normative arguments in Section V that successfully advocated against the patentability of claims to statistical syllogisms are also necessarily arguments against all claims that propertize thought.  They are all or nothing propositions.  Perhaps thought is different because it is an ur-tool that is so essential to progress that it should remain beyond the reach of property.
  Perhaps a rights-based conception of the liberty that we enjoy counsels against extending the patent regime to sanction external ownership of the thoughts we can have without reliance on patentable devices or methods in the world of extension.
  Although the two arguments have an unexpected reverse symmetry—they approach the problem from opposite perspectives so either all thought belongs to everyone or each individual’s thought belongs exclusively to that individual—perhaps it is the confluence of the two arguments on the same result that is persuasive.  Regardless, arguments against the patentability of statistical syllogisms are arguments against the patentability of thought in which the difference between mental and physical actions is the key, salient fact.  Section 101 analysis becomes a bright-line rule because the reasons for being skeptical of claims to statistical syllogisms are reasons for being skeptical of all claims that propertize thought.
A fully informed choice between these two lines, however, requires far more information and perspective than the analysis of any single sub-class of thought propertizing claims can reveal.  What the bulk of thought-propertizing claims other than claims to statistical syllogisms might look like is critical.  Will the normative arguments explored in Section V that did not distinguish claims to statistical syllogisms from ordinary method claims have more bite when brought to bear on these other thought-propertizing claims?  Unlike claims to statistical syllogisms, which propertize the act of reasoning from the general to the specific, will other thought-propertizing claims work in the opposite direction and propertize the arguably more fundamental reasoning that moves from the specific to the general?
  How effective will the PTO and the courts prove to be at scrutinizing these other thought-propertizing claims on an individual basis to weed out claims that go too far and propertize information in the abstract?
  These questions cannot be addressed to any satisfying extent here, however, given that the methodology of this article has focused on claims to statistical syllogisms to the exclusion of other thought-propertizing claims.

Conclusion
By accepting certiorari in Laboratory Corp. but then dismissing it as improvidently granted after oral argument, the Supreme Court has brought the issue of whether thought-propertizing claims recite patentable subject matter back to the attention of the patent community for the first time since the demise of the mental steps doctrine in the 1960s and 1970s.  Yet, the Court has offered neither a framework within which to address the issue nor a resolution of the issue.  
This paper reopens the discussion about the propertization of thought by examining a sub-class of thought-propertizing claims—claims like the one at issue in Laboratory Corp. that propertize the act of reasoning through statistical syllogisms.  It demonstrates that claims to statistical syllogisms, along with other claims to basic logical operations, are different from normal claims that recite actions in the spatial world of extension in that the former, but not the latter, may be infringed unintentionally.  Assuming that this problem can be rectified, it notes that the persuasive normative arguments against allowing patents on claims to statistical syllogisms are arguments that necessarily lead to the conclusion that all thought-propertizing claims should be barred from patentability.  To implement this conclusion, it proposes a new interpretation of Section 101 based on the quid pro quo of patent law that would lead to the exclusion of all thought-propertizing claims from patentable subject matter. 
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� This is an intentionally imperfect dichotomy designed as an alternative to the materiality/immateriality opposition.  I refer to the “spatial world of extension” rather than the material world because many actions recited in conventional method claims are not material the sense that describes enduring objects.  The actions exist only for a brief spatiotemporal moment.  I refer to the “realm of pure information and ideas” rather than to immaterial information because we commonly accept that information qua information is at issue even when the information has a material embodiment and is inscribed in the world of extension in the form of writing or sound waves. 


� Lab. Corp. v. Metabolite Labs., 548 U.S. [] (2006).


� In re Abrams, 188 F.2d 165, 168 (C.C.P.A. 1951).  


� The PTO rejects the doctrine.  See  Interim Guidelines for Examination of Patentable Applications for Patent Subject Matter Eligibility, United States Patent and Trademark Office Official Gazette Notices, 22 November 2005 [hereinafter Interim PTO Guidelines], Annex III (interpreting Federal Circuit case law and listing the mental-step test as in improper test for subject matter eligibility).  The Federal Circuit’s express position is less explicit, cf. Alco Standard Corp. v. Tennessee Valley Authority, 808 F.2d 1490, 1496 (Fed. Cir. 1987) (“The inclusion in a patent of a process that may be performed by a person … is not fatal to patentability.”), but the court has not seriously considered the propertization of thought since its formation in 1982.  See infra note [] (discussing the demise of the mental steps doctrine).  The fact that the defendant in Laboratory Corp. never made a mental-steps argument also suggests that the doctrine does not play an active role in contemporary patent practice.


� Lab. Corp. v. Metabolite Labs., 543 U.S. 1185, 1185 (2005) (quoting Diamond v. Diehr, 450 U.S. 175, 185 (1981)).


� Lab. Corp. v. Metabolite Labs., 548 U.S. [], [11] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari).


� In this paper, I describe thought as an act despite the fact that one of the intuitions underlying an objection to the propertization of thought is that thought is frequently conceptualized in opposition to action.


� Lab. Corp., 548 U.S. at [6, 8] (Breyer, J., dissenting from the dismissal of the writ of certiorari).


� The argument that unintentional infringement is problematic is mildly heretical.  Patent case law and hornbooks definitively (yet incorrectly) state that there is no intent requirement in patent infringement and that patent infringement is a “strict liability” offense.  See infra [Section III].


� But see infra note [] (noting that Justice Breyer was technically correct in his assessment because he was discussing a raw claim to a statistical syllogism that was not limited to volitional thought).


� See Lab. Corp. v. Metabolite Labs., 548 U.S. [], [4] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari); Metabolite Labs. v. Lab. Corp., 370 F.3d 1354, 1358 (Fed. Cir. 2004).  Cf. infra notes [] and accompanying text (describing how the panel test works).


� See Metabolite Labs., 370 F.3d at 1362 (describing the discovery that “elevated” and “unelevated” levels of homocysteine correlate to a B vitamin deficiency or no B vitamin deficiency, respectively); U.S. Pat. No. 4,940,658 (July 10, 1990), col. 5, l. 66 to col. 6, l. 1 (“Accordingly, assays for homocysteine can be used to determine the presence or absence of cobalamin and/or folic acid deficiency ….”); Brief for Respondents at 2-3 n.2, Lab. Corp. v. Metabolite Labs., 548 U.S. [], (2006) (“Total homocysteine was elevated in [95-] 99% of the patients who had [a B vitamin] deficiency … [and] [o]nly two of fifty subjects without [a B vitamin] deficiency had elevated total homocysteine.”).  Cf. infra note � NOTEREF _Ref140228058 \h ��24� (discussing the breadth of the construction of the term “correlating” in claim 13); infra note [] (discussing the small percentage of both false positives and false negatives that result from using an elevated homocysteine level as a diagnosis of a B vitamin deficiency).


� U.S. Pat. No. 4,940,658 (July 10, 1990), col. 41, ll. 1-19.  Claim 1 recites mental steps in addition to these action- and observation-oriented steps, but it does not propertize thought.  See infra [Section II.B].


� U.S. Pat. No. 4,490,658 (July 10, 1990), col. 41, ll. 59-65.


� Lab. Corp., 548 U.S. at [5] (noting that the parties agree on this construction of “assaying”). Technically, this construction was not reviewed by the Federal Circuit because the parties did not dispute the term’s meaning.  Metabolite Labs., 370 F.3d at 1364 n.1.  However, this broad construction is likely correct.  The steps in a method claim are not usually limited in scope to conduct that employs the instrumentalities disclosed in a patent, see infra note � NOTEREF _Ref140471160 \h ��142� and accompanying text, and LabCorp. was held secondarily liable for performing its performance of non-panel-test method, see infra [].


� Or, at least, the step may be infringed simply by thinking a particular thought.  There may also be non-mental techniques of correlating that employ a mechanical or electronic machine.


� Lab. Corp. v. Metabolite Labs., 548 U.S. [], [4] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari); Metabolite Labs., 370 F.3d at 1359.


� Lab. Corp., 548 U.S. [], [4]; Metabolite Labs., 370 F.3d at 1359.


� Lab. Corp., 548 U.S. [], [6]; Metabolite Labs., 370 F.3d at 1364.


� Lab. Corp., 548 U.S. [], [6]; Metabolite Labs., 370 F.3d at 1365.  Inducement is a standard form of secondary liability in patent law.  See 35 U.S.C. § 271(b) (2000).  [Cf. 1st A argument, infra]


� Metabolite Labs., 370 F.3d at 1359.


� Id. at 1365-69 (dismissing indefiniteness, written description, enablement, anticipation and obviousness objections). 


� Id. at 1360-64.  Most importantly, the court held that, despite the seemingly more limited language of the claim that references an “elevated” level of homocysteine, the recited act of correlating occurred regardless of whether the assay revealed an elevated or normal homocysteine level.  Id. at 1363 (“In essence, ‘correlating’ means to relate the presence of an elevated total homocysteine level to either a cobalamin or folate deficiency, or both … and also to relate the absence of an elevated total homocysteine level to a deficiency in neither.”).  To reduce the damage award, LabCorp argued that the plain meaning of the claim should be given more weight and that the “correlating” step covered only the act of correlating an elevated level of homocysteine to a B vitamin deficiency, not the act of correlating a normal homocysteine level with the absence of a B vitamin deficiency.  Id. at 1364.  See also text accompanying infra notes � NOTEREF _Ref141952045 \h ��103�-� NOTEREF _Ref141952047 \h ��104� (discussing the difference in scope between the Federal Circuit’s adopted claim construction and LabCorp’s proposed claim construction).


� Section 101 lists four categories of patentable subject matter.  35 U.S.C. § 101 (2000) (“machine, manufacture or composition of matter”).   The Court has construed the list as a set of empty, semantic placeholders, concluding that “anything under the sun that is made by man” by default falls within the scope of the categories.  Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980) [citing Congressional report from 1952 Patent Act revisions].  It has also repeatedly stated that certain fundamental discoveries are the exceptions to this rule and are therefore excluded from patentability, but the terms used in this judicially formulated, non-statutory list have varied significantly from recitation to recitation.  See, e.g., Diamond v. Diehr, 450 U.S. 175, [] (1981) (“laws of nature, natural phenomena, and abstract ideas”); Gottschalk v. Benson, 409 U.S. 63, 67 (1972) (“[p]henomena of nature, … mental processes, and abstract intellectual concepts”); Mackay Radio & Tel. Co. v. Radio Corp of Am., 306 U.S. 86, 94 (1939) (“a scientific truth, or the mathematical expression of it”); Rubber-Tip Pencil Co. v. Howard, 87 U.S. (20 Wall.) 498, 507 (1874) (“[a]n idea in itself”); O’Reilly v. Morse, 56 U.S. (15 How.) 62, 116 (1853) (“a principle in natural philosophy or physical science”). 


� See Lab. Corp., 548 U.S. at [8].  LabCorp’s invalidity-related arguments, however, did have strong Section 101 overtones.  See id. at [9] (noting that LabCorp did cite Diamond v. Diehr and did argue to the Federal Circuit that claim 13, if valid, allowed “a patent on a scientific correlation” and “a monopoly over a basic scientific fact”).


� Laboratory Corp. v. Metabolite Labs., 543 U.S. 1185, 1185 (2005) (quoting Diamond v. Diehr, 450 U.S. 175, 185 (1981)).


� Brief for the United States as Amicus Curiae, 2005 WL 2072283 (August 26, 2005).


� Lab. Corp. v. Metabolite Labs., 126 S. Ct. 601, 601 (2005).  Chief Justice Roberts recused himself.  Id.


� Lab. Corp., 548 U.S. at [8].  [Switch from Justice O’Connor to Justice Alito] 


� Id. at 8-10.


� Id. at 11. 


� Motion Picture Patents Co. v. Universal Film Mfg. Co., 243 U.S. 502, 510 (1917). 


� A patentee’s rights to exclude extend beyond the right to exclude others from using the claimed invention, see 35 U.S.C. §§ 154(a)(1), 271(a)&(g) (2000), but I employ using as a shorthand for the longer list because the other rights to exclude are not relevant to method claims insofar as the propertization of thought is concerned.  


� Cf. 35 U.S.C. § 101 (2000) (listing a “machine, manufacture, or composition of matter” as a patentable invention). 


� See id. (listing a “process” as a patentable invention).


� U.S. Pat. No. 5,443,036 (Aug. 22, 1995), fig. 1 & col. 2, l. 59 to col. 3, l. 2.


� See, e.g., Canton Bio-Medical, Inc. v. Integrated Liner Techs., 216 F.3d 1367, 1370 (Fed. Cir. 2000) (applying the “all-elements rule” to process claims by holding that direct infringement only occurs when “each of the claimed steps of a patented process [is] performed in an infringing process”).


� Cf. supra text accompanying notes � NOTEREF _Ref140241716 \h ��14�.  Throughout the proceedings, LabCorp used to illustrate an ordinary method claim that does not run afoul of Section 101. [cite]


� U.S. Pat. No. 4,940,658 (July 10, 1990), col. 7, ll. 7-22.


� U.S. Pat. No. 4,940,658 (July 10, 1990), col. 41, ll. 1-19 (reciting claim 1); id., col 7., ll. 18-55 (explaining the invention).  The method is based on the assumption that the ratio of free-floating homocysteine and homocysteine X measured in step (c) after the bond-reshuffling compound has been added in step (b) is the same as the ratio of total amount of complexed and free-floating homocysteine to the amount of homocysteine X added in step (a).  Id., col. 8, ll. 9-13.


� Technically, the thought step or steps may be performed by the unaided human mind or by the mind aided by physical tools and processes that reside in the prior art such as a pencil, paper, a calculator, or a general purpose computer.  Cf. [mental steps case].  However, claims to new tools or to new methods for using old tools do not propertize thought under the working definition of the concept presented here.  But cf. [meta-cognitive technology, Section V.C].  Classifying thought-propertizing claims as unpatentable subject matter therefore does not affect the patentability of algorithms or formulae in computer software (provided the software claims do not read on the raw act of thinking through the recited steps).  Whether an inventor can propertize a novel system of written notation that makes the use of pencil and paper a more efficient aid to thought, however, is an open question.  See 1 Chisum, supra note [], §1.02[4] (discussing the “printed matter” exception to patentability). 


� See supra text accompanying note � NOTEREF _Ref140374264 \h ��37�.


� The possibility that the exclusion of mental steps from patentability could undermine the core of patentable subject matter because action in the world of extension requires brain activity has been a major concern that has made the use of thought-based steps in a subject-matter patentability decision less attractive.  See, e.g. Lab. Corp. v. Metabolite Labs., 548 U.S. [], [11] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari) (noting that defining the scope of Section 101 is difficult because “all conscious action involves a mental process” (citing 1 Chisum, supra note [], §1.03, at 78-295 (“mental steps”)).  However, the distinction that I draw here has long been recognized as a relevant one:  





Any method or step in a method which can be manually performed and requires … the use of the hands for the purpose of manipulating, such as turning off or on or regulating a given device in a certain manner or at a certain time … necessarily involves the human mind and hence can be classed as a mental step.  Such steps, however, are not purely mental or interpretive mental steps and are not the kind which are prohibited by the decisions relating to purely mental steps. 





Ex parte McNabb, 237 U.S.P.Q 456, 457-58 (P.O.B.A 1959) (applying the mental steps doctrine).


� For example, consider a modification of the cat-exercising claim, see supra text accompanying note � NOTEREF _Ref140374264 \h ��37�:  “directing” the laser pointer, “observing” when the cat has arrived at the point of light produced, and then and only then “redirecting” the laser pointer.  Like the second criterion, this criterion, too, was recognized as relevant to subject matter patentability many decades ago.  See McNabb, 237 U.S.P.Q. at 457-58 (noting that, under the mental steps doctrine, a step that “requires the use of the human eyes for detection or determination of any condition, such as temperature, pressure, time, etc…” is not the type of step that should disqualify a claim from patentability). 


� The thought-based steps in both claims 1 and 13 satisfy all of the first three criteria. It is only the fourth criterion that distinguishes the two claims.  


� Placing the Section 112 disclosure requirements to the side, these are the three principal criteria of patentability.  The utility requirement mandates that claimed inventions have a known use.  See 35 U.S.C. § 101 (2000); infra note � NOTEREF _Ref140388600 \h ��50� (discussing interpretations of the utility requirement by the courts and the PTO).  The novelty and nonobviousness requirements mandate that claimed inventions embody progress vis-à-vis the technological status quo at the time of the invention.  See 35 U.S.C. §§ 102(a), 103(a) (2000).


� The utility requirement invalidates claims that describe inventions that lack a known use and that are valuable only as the object of further trial-and-error research that might eventually reveal a more specific purpose.  See Brenner v. Manson, 383 U.S. 519, 536 (1966) (“[A] patent is not a hunting license.”); [PTO Utility Guidelines (requiring a “specific, substantial, and credible” utility).]


� The slight reduction in claim scope that results from the addition of the final two steps, however, is of no economic significance to the patentee because there is no value in performing the non-thought-based steps without performing the thought-based ones as well.  (The exception to this rule is when an unforeseen technological development employs the first three steps but not the last two.)   Furthermore, the recitation of the thought-based steps does have some value to a patentee: they communicate the utility of the claim more clearly to examiners and to the public.


� See text accompanying supra note � NOTEREF _Ref140378424 \h ��16�.


� It is also possible to argue that claim 13 is nonobvious because of the combination of the thought-based and non-thought-based steps.  This combination argument, however, will not alter the claim’s status as a thought-propertizing claim because the thought-based step is still required for patentability.  


� With respect to the requirement that the nonobviousness of a method claim cannot reside in thought-based steps, this fourth criterion incorporates the distinctions drawn in the seminal mental-steps case In re Adams, 188 F.2d 165, 166 (C.C.P.A 1951).  Cf. infra note � NOTEREF _Ref140405041 \h ��111� (discussing the “point of novelty” approach to subject matter patentability). 


� Much of the commentary on Laboratory Corp. v. Metabolite Labs. has taken a more limited view of the case and has focused primarily on the medial diagnostics industry.  [cites]  


� See supra note � NOTEREF _Ref140214944 \h ��13� and accompanying text (describing the discovery that justified claim 13).


� Wikipedia, Inductive Reasoning (Types of Inductive Reasoning, Generalization).  Inductive reasoning is “the process of reasoning in which the premises of an argument support the conclusion but do not ensure it.”  Id.; cf. infra note � NOTEREF _Ref140225342 \h ��57� (discussing conditions under which the support is either strong or weak).  It is usually opposed to deductive reasoning in which “the conclusion is just as certain as the premises.”  Wikipedia, Deductive Reasoning.   But cf. id. (noting that in traditional Aristotelian logic deductive reasoning involves moving to a conclusion of no greater generality than the premises and that inductive reasoning involves moving to a conclusion that is of greater generality than the premises).  


� Inductive reasoning may be strong or weak, depending upon the degree of certainty that accompanies the conclusion. Wikipedia, Inductive Reasoning (Strong and Weak Induction).   For example, the size and randomness of the sample from which the premise is derived affect the strength of the argument.  Id. (Types of Inductive Reasoning, Generalization).


� Technically, the researchers made second statistical generalization from a different dataset: they also concluded that individuals that did not have an elevated homocysteine level were unlikely to have a B vitamin deficiency.  See supra note � NOTEREF _Ref140214944 \h � \* MERGEFORMAT �13� and accompanying text.  Although this second statistical generalization made the method of claim 13 more useful, see infra note � NOTEREF _Ref140230087 \h ��62�, and broadened the scope of the Federal Circuit’s construction of the correlating step, supra note � NOTEREF _Ref140228058 \h � \* MERGEFORMAT �24�, it is not a necessary condition for a patentable claim to a statistical syllogism. 


� A syllogism is an argument that satisfies three conditions: there are three categorical statements (two premises and a conclusion); there are three terms; each term appears in two statements.  K. Codell Carter, A First Course in Logic 136 (2004).


� Wikipedia, Inductive Reasoning (Types of Inductive Reasoning, Statistical Syllogism).  Inductive generalization and statistical syllogism involve reasoning in the opposite directions on the scale of generality: the former moves from a premise about a group to a general conclusion about a population; the latter moves from a more general premise about a population to a conclusion about a specific individual.  There is disagreement about whether syllogisms always employ deductive logic, see Carter, supra note � NOTEREF _Ref140225367 \h ��59�, at 136, or whether they can also use inductive logic, see Wikipedia, Inductive Reasoning, (Types of Inductive Reasoning, Statistical Syllogism).  The difference, however, is merely the degree to which the statistical generalization is literally true or whether it has exceptions.  See id. (discussing the fallacies of “accident” and “converse accident” in statistical syllogisms).


� To obtain a broader claim, the step would likely merely claim a correlation to a “likelihood” that John is married. 


� The Federal Circuit’s broad construction of the “correlating” term, see supra note � NOTEREF _Ref140228058 \h ��24�, also includes a second, mirror-image syllogism based on a second statistical generalization, see supra note � NOTEREF _Ref140229574 \h ��58�, for diagnosing a patient with a normal concentration of vitamin B in his blood:





Premise 1: 	An individual X does not have an elevated homocysteine level.


Premise 2: 	As a whole, the individuals without elevated homocysteine levels are very likely not to have B vitamin deficiencies.


Conclusion:	It is very likely that individual X does not have a B vitamin deficiency.





However, this second, mirror-image statistical generalization is not necessary for a valid claim to a statistical syllogism.  It does make the method that employs the first statistical syllogism more useful because it reduces the number of false negatives.  See Brief for Respondents at 2-3 n.2, Lab. Corp. v. Metabolite Labs., 548 U.S. [], (2006).  However, a method is still useful and should satisfy the utility requirement of patent law if it says something about an individual that has the property A even if it doesn’t say anything very useful about an individual who doesn’t have property A.  Furthermore, even for individuals who have property A, the utility requirement of patent law does not require a perfect or flawless method of diagnosis.  If the utility bar were very high, then the fact that the method recited in claim 13 itself produces some false positives.  See Brief for Respondents at 2-3 n.2, Lab. Corp. v. Metabolite Labs., 548 U.S. [], (2006).


� See Carter, supra note � NOTEREF _Ref140225367 \h ��59�, at 137 (“During the Middle Ages, syllogisms were studied so extensively that each part of a syllogism and each syllogic form was named …”).


� 


� This hypothetical is loosely based on the mental-steps case In re Adams, 188 F.2d 165, 165-66 (C.C.P.A 1951). 


� This hypothetical is loosely based on the mental-steps case Johnson v. Duquesne Light Co., 29 F.2d 784 (D. Pa. 1928).


� See Chisum, supra note [], at § 16.02[2].  The rule is more complicated for infringement under the doctrine of equivalents.  The Federal Circuit has held that intent to infringe cannot be considered in making an equivalency determination but knowledge of the claim may be relevant because evidence of copying is probative of equivalency.  Hilton Davis Chem. Co. v. Warner-Jenkinson Co., 62 F.3d 1512, 1519 (Fed. Cir. 1995) (en banc).  Knowledge and intent may affect damage awards and secondary liability. [] 


� Hilton Davis Chem. Co. v. Warner-Jenkinson Co., 62 F.3d 1512, 1527 (Fed. Cir. 1995) (en banc).  Similarly, he can infringe a claim even if he knows about the claim and earnestly and reasonably believes that the claim does not read on his conduct.


� Kewanee Oil Co. v. Bircon Corp., 416 U.S. 470, 477 (1974).


� Mitchell v. Hawley, 83 U.S. (16 Wall.) 544, 550 (1872).


� Restatement 2d of Torts § 158.  The exception to this rule is unintentional, harm-causing intrusions that result from negligence, recklessness or abnormally dangerous activities.  See id. at § 165.


� Prosser & Keeton on Torts (5th ed. 1984) at 73, § 13 (“[A]ll acts in the sense of movements of the body directed by the will are intentional.”); cf. Restatement 2d of Torts, supra note [], § 8A (defining intent).


� Prosser & Keeton on Torts, supra note [], at 74-75, § 13.  See also Restatement 2d of Torts, supra note [], § 164 (intrusions to land under mistake)


� In contrast, unintentional invasions to land are frequently litigated to ensure clear title to the invaded land.


� Lab. Corp. v. Metabolite Labs., 548 U.S. [], [6] (2006) (referring to the inventors’ testimony at trial that “‘correlating’ would occur automatically in the mind of any competent physician”); see id. at [8] (Breyer, J., dissenting from dismissal of writ of certiorari) (summarizing the Federal Circuit’s conclusion that “any competent doctor reviewing test results would automatically correlate those results with the presence or absence of a vitamin deficiency”).


� See supra [Section II.A]


� See supra [Section II.B]   Inversely, the patent applicant is granted a right to exclude solely because of the contribution to progress embodied in the thought-based steps.  See id. 


� Graham v. John Deere Co., 383 U.S 1, 6 (1966).  


� Although this paper addresses only method claims, a recent Federal Circuit case provides a good example of how the acknowledgement of an intent requirement could clarify infringement doctrine with respect to object claims as well.  In SmithKline Beecham Corp. v. Apotex Corp., 365 F.3d 1306 (Fed. Cir. 2004), vacated on rehearing en banc by 403 F.3d 1328 (2005), the court faced a rather unusual factual scenario.  The patentee manufactured and claimed compound A’, a variant of compound A that was prior art with respect to the patentee’s claims.  The alleged infringer argued that the only reason that they might be in possession of compound A’ is that compound A’ had “seeded” its stock of compound A.  The proposed scenario was that compound A was stable unless it came into contact with a molecule of compound A’, at which point a bunch of A “morphed” into A’.  However, this process did not occur until after the patentee had manufactured A’ for the first time and had “seeded” the world with roving molecules of A’.  Eventually, the court disposed of the case without having to address these facts.  SmithKline Beecham Corp. v. Apotex Corp., 403 F.3d 1331 (Fed. Cir. 2005) (holding the claim invalid as anticipated).  However, the alleged infringer could have mounted an intentionality defense had such a defense existed in patent doctrine at the time.  Interestingly, Judge Gajarsa filed a dissent arguing that the claim to compound A’ was invalid under Section 101, although he did not couch his reasoning in terms of an intentionality requirement.  SmithKline Beecham, 365 F.3d at 1329-33 (Gajarsa, J., dissenting).   


� Brief for Petitioners at 2-3, Lab. Corp. v. Metabolite Labs., 548 U.S. [], (2006).  The primary use of the homocysteine test prior to the researchers’ discovery that led to the ‘658 patent was to diagnose a rare genetic condition.  [].  


� See generally Kevin Emerson Collins, Describing Progress: The Progressive Dimension of Literal Claim Scope [draft on file with author]; cf. infra note [] and accompanying text (noting that that action terms in method claims are not limited to actions performed using the instrumentalities disclosed in the patent specification).  


� See generally Mark A. Lemley, The Economics of Improvement in Intellectual Property, 75 Tex. L. Rev. 989, 1000-13 (1997) [hereinafter Improvement] (discussing the treatment of improvements in patent law).


� In the actual facts of the case, there was a “growing recognition” of this use for homocysteine assays after the researchers had made their discovery.  Lab. Corp. v. Metabolite Labs., 548 U.S. [], [4-5] (2006) (Breyer, J., dissenting).  The discovery of this potential use may have occurred decades earlier.  Brief for Petitioners at 2-3, Lab. Corp. v. Metabolite Labs., 548 U.S. [], (2006).  


� Not all thought-propertizing claims labor under the intentionality problem.  Unlike the correlating step of a claim to a statistical syllogism, some thought-based steps recite modes of thought that may more reasonably described as intentional rather than unintentional.  For example, consider a variant of the claim at issue in Gottschalk v. Benson, 409 U.S. 63 (1972), that could be infringed mentally.  The claim recites seven individual mathematical procedures that must be performed in order.  Intuitively, the idea that someone might unintentionally perform all of these steps is much more remote than the idea that the same person might unintentionally leap to a conclusion by reasoning through a statistical syllogism.  For a person of skilled in the art of performing such mathematical operations, however, intentionality will pose a question of fact even in a claim like the one at issue in Benson.


� Intent may be demonstrated by the ex-post intentional delivery of a diagnosis.  Thus, a doctor who delivers a diagnosis may be liable if he did not order a homocysteine test with the purpose of diagnosing a B vitamin deficiency and if he arrived at the diagnosis because his mind unintentionally and automatically jumped to the logical conclusion.


� Proof of intent could be introduced in the form of circumstantial evidence.  Cf. infra Section V.A.4 (arguing that the same types of circumstantial evidence that are frequently introduced in patent trials are probative of the occurrence of thought).


� In theory, the intentionality problem might also arise if a method claim recites a non-volitional act in the world of extension such as “blinking one’s eyes” or “breathing.”  However, these claims will be exceptionally rare.  The intentionality problem arises only when the non-volitional steps are what differentiate a claimed method from the prior art.  Thought about a newly discovered bit of information is unique among non-volitional actions in that it does not occur in the prior art.  Consider the difficulty of drafting a claim in which “breathing” is the inventive step.  In contrast, the discovery of a nonobvious statistical generalization is what makes the non-volitional thought in a claim to a statistical syllogism possible in the first instance.  But cf. supra note [] (framing the Apotex case as a case about non-volitional infringement of a product claim).


� I use the terms “law of nature” and “natural phenomena” interchangeably to reflect the term that the Court uses in any particular case.  Cf. supra note � NOTEREF _Ref140389847 \h ��25� (noting that the Court has used a variety of terms to refer to the same concept).  But cf. infra note [] (arguing that the concept of an unpatentable “principle” described in O’Reilly v. Morse involves overbreadth and is distinct from the problem created by a claim to a law of nature). 


� Lab. Corp. v. Metabolite Labs., 548 U.S. [11] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari).  When Justice Breyer was reviewing claim 13, the claim was not limited to intentional infringement, so his observation that claim 13 does not present “a case at the boundary” of patentability (or validity, depending upon how the intentionality problem is addressed) is entirely correct in its proper context.


� 409 U.S. 63 (1972).


� After Benson, the Court decided Parker v. Flook, 437 U.S. 584 (1978), and Diamond v. Diehr, 450 U.S. 175 (1981).  Diamond v. Chakrabarty, 447 U.S. 303 (1980) (holding that a live microorganism is patentable subject matter), is also relevant precedent because it solidified the Section 101 default in favor of patentability.  See supra note � NOTEREF _Ref140389847 \h ��25�.  The Court’s most recent Section 101 case, however, addressed only issues of statutory construction that are not relevant to the natural phenomenon doctrine.  See J.E.M. Ag Supply, Inc. v. Pioneer Hi-Bred Int’l, Inc., 534 U.S. 124 (2001).


� Compare Donald S. Chisum, The Patentability of Algorithms, 47 U. Pitt. L. Rev. 959 (1986) (arguing that algorithms should be patentable), with Pamela Samuelson, Benson Revisited: The Case Against Patent Protection for Algorithms and Other Computer Program-Related Inventions, 39 Emory L.J. 1025 (1990) (opposite).


� Benson, 409 U.S. at 67.  A second justification for excluding laws of nature from patentability relies on the metaphysical plane and relies on the philosophical distinction between a new, patentable “invention” and an unpatentable “discovery” that merely uncovers what has always existed.  See Flook, 437 U.S. at 593 n.15; Pamela Samuelson, Benson Revisited: The Case Against Patent Protection for Algorithms and Other Computer Program-Related Inventions, 39 Emory L.J. 1025, 1055 n.99 & 1097 n.204 (1990) [hereinafter Benson Revisited]. 


� Although the claim at issue in Benson described only the execution of a mathematical algorithm on a computer and thus did not read on mental performance of the method, the Court nonetheless held that the claim was in its effect the same as a claim to the algorithm in the abstract because “[t]he mathematical [algorithm] involved here has no substantial practical application except in connection with a digital computer.”  Benson, 409 U.S. at 71-72.  In other words, the claim, if valid, “would wholly pre-empt the mathematical [algorithm] and in practical effect would be a patent on the algorithm itself.”  Id.


� These two cases provide at best an ambiguous trajectory to track and extend and at worst flatly contradictory holdings.  Compare Parker v. Flook, 437 U.S. 584 (1978) (holding that a software-related invention was unpatentable subject matter), with Diamond v. Diehr, 450 U.S. 175 (1981) (opposite). 


� Diehr, 450 U.S. at 188 (1981) (“It is now commonplace that an application of a law of nature or mathematical formula to a known structure or process may well be deserving of patent protection.”).


� Benson, 409 U.S. at 71.  


� See text accompanying supra note � NOTEREF _Ref141950337 \h ��64� (noting that claims to statistical syllogisms to not propertize all thought about a statistical generalization).


� See supra text accompanying note � NOTEREF _Ref141950836 \h ��60� (defining a statistical syllogism).


� See infra [Section V.A.3] (arguing that a claim to a statistical syllogism does not propertize many of the modes of thought about a statistical generalization that are most useful in future research).


� The statistical generalization employed as premise 2 has the same truth conditions as the statistical generalization employed in supra note � NOTEREF _Ref140230087 \h ��62�.  In logic terms, one is the contrapositive of the other.  This diagnostic use may not have much economic value, but it is unclear whether a Section 101 determination can turn on the economic value of possible practical application because the economic value may change over time.


� See supra note � NOTEREF _Ref140228058 \h ��24�.


� Metabolite Labs. v. Lab. Corp., 370 F.3d 1354, 1363 (Fed. Cir. 2004).  Cf. infra note � NOTEREF _Ref140230087 \h ��62� (noting that the Federal Circuit’s construction of the term “correlating” employs two distinct statistical generalization and reads on two distinct statistical syllogisms).


� Metabolite Labs., 370 F.3d at 1363.


� It was, after all, likely this intuition that led the Court as a whole to accept certiorari against the advice of the Solicitor General.


� Lab. Corp., 548 U.S. at [14].  Interestingly, Justice Breyer also lists “mental processes” as a category of unpatentable subject matter.  Id. at [10].


� See 1 Chisum, supra note [], §1.03[6]-[6][b] (reviewing the “mental steps” doctrine); see also Katharine P. Ambrose, The Mental Steps Doctrine, 48 Tenn. L. Rev. 903 (1980); Norman D. McClaskey, The Mental Process Doctrine: Its Origin, Legal Basis, and Scope, 55 Iowa L. Rev. 1148 (1970); Warren T. Jessup, Patentability of Mental Processes, 40 J. Pat. Off. Soc’y 482 (1958).  The European Patent Convention still codifies a rule similar to the mental steps doctrine.  Article 52(2)(c) (barring “methods for performing mental acts” from patentability). 


� See Samuelson, Benson Revisited, supra note [], at 1036 n.34 (discussing the “lack of explanation” for the mental steps doctrine). One of the early and only judicial justifications of the mental steps was that “[i]t is self-evident that thought is not patentable.”  In re Abrams, 188 F.2d 165, 168 (C.C.P.A. 1951).


� See 1 Chisum, supra note [], §1.03[6] (arguing that the mental steps doctrine is “a vague and troublesome family of related rules” and that at least three distinct notions are required to understand how it has been used).


� The early software cases in the Court of Customs and Patent Appeals (“CCPA”) rejected method claims reciting the logical or mathematical steps that the software was to perform if those steps were mental steps that could also be performed by the human mind aided by pencil and paper.  See In re Mahony, 421 F.2d 742 (C.C.P.A. 1970); In re Bernhart, 417 F.2d 1395 (C.C.P.A. 1969); Prater I, 415 F.2d 1378 (C.C.P.A. 1968).  Conversely, software-related method claims were upheld if they were limited to machine implementation.  Eventually, however, this distinction began to seem trivial given the labor-intensive effort that would be required for the human mind to perform the complex calculations that were being executed in the claimed computer software.  See, e.g., In re Benson, 441 F.2d 682, 688 (C.C.P.A. 1971) (noting that it was possible, but “improbable” that anyone would infringe a software claim with mental thought).  The CCPA began to issue software claims even if they were drafted in form that technically could be mentally infringed, and, in order to achieve this result, it rejected mental steps doctrine.  In re Musgrave, 431 F.2d 882 (C.C.P.A. 1970).  But cf. In re Foster, 438 F.2d 1011 (C.C.P.A. 1969) (applying the mental steps doctrine after Musgrave).  The CCPA’s abandonment of the mental steps doctrine, however, was never reviewed by the Supreme Court.  In Gottschalk v. Benson, 409 U.S. 63 (1972), the arguments in the PTO and in the lower courts addressed the viability of the mental steps doctrine and the propertizing effect of the claim on mental processes.  See Benson, 441 F.2d at 687 (noting the Solicitor’s argument that “a computer is merely a ‘tool of the mind’ and the method is basically ‘mental’ in character … because the ‘workstuff’ of the method is numbers which are mathematical abstractions”); Samuelson, Benson Revisited, supra note � NOTEREF _Ref140403167 \h ��108�, at 1050-51 (noting that the PTO rejected the claim because it violated the mental steps doctrine).  By the time the Court wrote its Benson opinion, however, a different doctrinal approach had prevailed: The Court analyzed the case as though it presented an issue about property in disembodied mathematical algorithms—about “laws of nature”—rather property in acts of thought.  409 U.S. at 67; Samuelson, Benson Revisited, supra note � NOTEREF _Ref140403167 \h ��108�, at 1043 & n.59 (noting that the Supreme Court’s decision in Benson represented a shift from a focus on mental processes to a focus on algorithms and that after Benson the “mental process” rationale was rarely used to reject program-related inventions); id. at 1054 n.96 (noting the sudden shift in rhetoric and attributing it to the arguments of amici).  Although the Benson opinion recited “mental processes” in its list of unpatentable subject matter along with laws of nature, natural phenomena and the rest, 409 U.S. at 67, the Court’s algorithm framework has structured nearly all subsequent discussion of the potential unpatentability patentability of software.  No mention of “mental processes” has been made since Benson in a majority opinion of the Supreme Court, but Judge Stevens discussed the mental steps doctrine at length in his dissent in Diamond v. Diehr, 450 U.S. 175, 194-205 (1981).  Fleeting reverberations from the “mental processes” doctrine were still felt for brief periods of time in some post-Benson reasoning in the CCPA.  See, e.g., Noll, 545 F.2d at 152 (Lane, J., dissenting) (noting that the majority seemed willing to grant claims to inventions in apparatus rather than method form).  But see In re Freeman, 573 F.2d 1237, [1247] (C.C.P.A. 1978) (rejecting the distinction between apparatus and method claims as relevant to subject matter patentability).


� See supra [Section II.C] (listing the four criteria of a thought-propertizing claim).  The most difficult doctrinal hurdle facing this proposal is that the fourth criterion runs against the grain of the Supreme Court’s cryptic statement in Diamond v. Diehr that a claim must be “considered as a whole” in a Section 101 analysis.  450 U.S. 175, 192 (1981).  See also id. at 188-89 (“The ‘novelty’ of any element or steps in a process, or even of the process itself, is of no relevance in determining whether the subject matter of a claim falls within the § 101 categories of possibly patentable subject matter.”).  There are three ways to address this problem.  First, this statement in Diehr may apply to the natural phenomenon doctrine of Section 101 but not to the mental steps doctrine.  Second, if the Court revisits the issue, Diehr may not be held to provide good law on this point because it conflicts with Parker v. Flook, a prior Supreme Court case that was never overruled.  See supra note � NOTEREF _Ref140406489 \h ��95� (explaining the conflict).  Third, Diehr may be limited to claims that have as their primary function to cause a tangible change in the world.  See Diehr, 450 U.S. at 192 (“[W]hen a claim containing a mathematical formula implements or applies that formula in a structure or process which, when considered as a whole, is performing a function which the patent laws were designed to protect (e.g., transforming or reducing an article to a different state or thing), then the claim satisfies the requirements of § 101.”).  The Diehr opinion repeatedly stresses the fact that the claim reviewed by the Court was a claim first and foremost directed to a process of curing rubber, even if it was a process controlled by a computer that repeatedly solved an equation.  See, e.g., id. at 184; but cf. id. at 205-07 (Stevens, J., dissenting) (refuting the majority’s characterization).  This resolution would permit the propertization of thought when the thought is ancillary to steps directed to material change (even prior-art steps), but not when the primary purpose of the claimed method is to produce information.  Although the initial observation steps may permit or even require some type of physical transformation in the world, claims to statistical syllogisms have as their primary function the production of information.  Cf. Lab. Corp. v. Metabolite Labs., 548 U.S. [], [12-13] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari) (“Why should it matter if the [homocysteine] test results were obtained through an unpatented procedure that involved the transformation of blood?”).


� See, e.g., Bonito Boats, Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 150-51 (1989); Pfaff v. Wells Elecs., Inc., 525 U.S. 55, 63 (1988).


� J.E.M. Ag Supply, Inc. v. Pioneer Hi-Bred Int’l, Inc., 534 U.S. 124, 142 (2001) (quoting Kewanee Oil Col. v. Bicron Corp., 416 U.S. 470, 484 (1974))).  Although here it is used only in reference to the patentee’s disclosure obligations, the concept of the quid pro quo has been used to describe other aspects of the patent regime as well.  See, e.g., Brenner v. Manson, 383 U.S. 519, 529 (1996) (stating that the quid pro quo for granting a patent is “an invention with substantial utility”).


� See 35 U.S.C. § 112, ¶ 1 (2000).  More specifically, Section 112, Paragraph 1 imposes the enablement, written description and best mode requirements.  See Univ. of Rochester v. G.D. Searle & Co., 358 F.3d 916, 921 (2004). 


� Eldred v. Ashcroft, 537 U.S. 186, 216 (2003) (“[I]mmediate disclosure is not the objective of, but is exacted from, the patentee.  It is the price paid for the exclusivity secured.” (citing J.E.M. Ag Supply, 534 U.S., at 142)).  The disclosure effect of patent law is not a natural ramification of any patent system.  To understand how the patent system could be structured to allow the patentee a greater incentive, consider a hypothetical regime in which all information about the invention except the exclusive-rights defining claims is held in secret by the PTO throughout the term of the patent.


� See Bonito Boats, 489 U.S. at 151 (“[A]fter the expiration of a federal patent, the subject matter of the patent passes to the free use of the public as a matter of federal law.”).


� Chisum, supra note [], at §7.01. [now publication]


� See generally Lemley, Improvement, supra note [], at 1000-13 (discussing the treatment of improvements in patent law).


� Cf. Pamela Samuelson, Challenges in Mapping the Public Domain (discussing the difficulties of defining the public domain with precision).  


� See Mark A. Lemley, Property, Intellectual Property and Free Riding, 83 Tex. L. Rev. 1031 (2005) (arguing that positive externalities are a fundamental, defining characteristic of intellectual property); Mark A. Lemley, Patenting Nanotechnology, 58 Stan. L. Rev. 1061, n.28 (2005) (citing economic literature supporting the proposition that “positive ‘spillovers’ from innovation that cannot be appropriated by the innovator actually contribute to further innovation).  Cf. R. Polk Wagner, Information Wants to Be Free: Intellectual Property and the Mythologies of Control, 103 Colum. L. Rev. 995 (2003) (suggesting “that even fully ‘propertized’ intellectual goods will nonetheless contribute, perhaps significantly, to the growth of open information” because intellectual property does not extend to the propertization of thought about inventive information).


� Cf. Harold Demsetz, Toward a Theory of Property Rights, 57 Am. Econ. Rev. 347 (1967) (setting out a cost- and benefit-internalization theory of patent rights).


� Rebecca Eisenberg has formulated a similar argument regarding the patentability of an object claim that creates property rights in a DNA sequence in a computer-readable media.  She argues that a claim to a DNA sequence in a computer-readable media violates the “traditional patent bargain” because it prevents the public from effectively using the information disclosed in a patent even if the information remains in a form that we conventionally think of as information qua information.  Rebecca S. Eisenberg, Re-Examining The Role of Patents in Appropriating the Value of DNA Sequences, 49 Emory L.J. 783, 794-95 (2000).  


� In a claim that propertizes thought, purely mental thought without ramifications in the world of extension is essential to demonstrate that the claim is patentable.  See supra notes � NOTEREF _Ref140456511 \h ��42�-� NOTEREF _Ref140456514 \h ��53� and accompanying text.  These conditions are only satisfied when the recited act is thought about the inventive information that the applicant discloses in the patent specification.


� Compare Pfaff v. Wells Electronics, 525 U.S. 55, 60 (1998) (stating that, in the context of the on-sale bar, “[t]he primary meaning of the word ‘invention’ in the Patent Act unquestionably refers to the inventor’s conception rather than to a physical embodiment of an idea”), with 35 U.S.C. § 271(a) (2001) (“[W]hoever without authority makes, uses, offers to sell, or sells any patented invention … infringes the patent).


� Compare Edward C. Waltersheid, To Promote The Progress of Science and Useful Arts, 43 IDEA 1, 12-13 (2003) (“Promoting the progress of science and promoting the progress of useful arts are facets of the same thing, namely, the advancement of knowledge and learning.”), with Pennock v. Dialogue, 2 Pet. 1, 18 (1829) (“[T]he main object was ‘to promote the progress of science and useful arts;’ and this could be done best, by giving the public at large a right to make … the thing invented, at as early a period as possible ….”).  


� Barring the propertization of thought is also the logical culmination of several Section 101 doctrines that are designed to prevent the propertization of knowledge.  See infra note []. 


� See infra [Section V.A.2 & V.B].


� See infra [Sections V.A.4 & V.B].


� Gottschalk v. Benson, 409 U.S. 63, 71-72 (1972). 


� See generally William M. Landes & Richard A. Posner, The Economic Structure of Intellectual Property Law 12-21 (2003) (discussing the basic costs and benefits that should be considered in calculating the impact of a right to exclude on overall social welfare).  Because the goal of this section is to survey arguments for excluding claims to statistical syllogisms from patentable subject matter, I do not address three additional categories of economic arguments.  First, I leave to the side arguments that emphasize the benefits of rights to exclude that are broad in scope or that cover fundamental building blocks of invention.  See, e.g., Mark F. Grady & Jay I. Alexander, Patent Law and Rent Dissipation, 78 Va. L. Rev. 305 (1992) (arguing that broad claims reduce rent-seeking); Edmund W. Kitch, The Nature and Function of the Patent System, 20 J. Law & Econ. 265 (1977) (developing the prospect theory of patent law and the benefits of coordination in technological development).  To the extent that these arguments are persuasive, the aspects of claims to statistical syllogisms that appear to impose costs actually create benefits, and many of the economic arguments for barring claims to statistical syllogisms (or laws of nature, for that matter) from patentability are entirely misguided.  Second, I do not address the “optimizing patterns of productivity” argument that advocates against any exclusion from the patent regime at all.  See, e.g., William Fisher, Theories of Intellectual Property (describing the argument that pervasive property rights “play the important roles of letting potential producers of intellectual products know what consumers want and thus channeling productive efforts in directions most likely to enhance consumer welfare”).  Third, I pass over some costs of the patent regime because these costs clearly do not differentiate claims to statistical syllogisms from the norm.  For example, I do not directly address the cost of transferring rights.  See Landes & Posner, supra note � NOTEREF _Ref140468205 \h ��130�, at 16.  But see infra [Section V.A.3] (noting that the cost of transferring rights is one factor that contributes to the dynamic costs of patent rights).  Under these arguments, the elimination of any category of invention from patentability will decrease costs.


� Because the analysis is relative, it is not a defense of the baseline established by routine method claims.  Cf. infra note � NOTEREF _Ref142017964 \h ��144� (discussing the possibility that all method claims are inefficiently overbroad). 


� A public good is nonrival—it is not costly to duplicate and disseminate, so its marginal cost of production is close to zero—and nonexclusive—it is very difficult to prevent others from using information.  Robert S. Pindyck & Daniel L. Rubinfeld, Mircoreconomics 673 (4th ed. 1997).


� See generally Mazer v. Stein, 347 U.S. 201, 219 (1954) (explaining intellectual property as a tool to structure a market for new information). 


� Pamela Samuelson has suggested that there is a “lack of need for patent incentives to encourage people to invent new deterministic mental processes and to share them with others” in part because “all humans think, the likelihood of independent invention of mental processes is greater than with technological areas in which there are fewer actors engaging in work to invent new ideas.”  Samuelson, Benson Revisited, supra note � NOTEREF _Ref140403167 \h ��108�, at 1036-37 n.34.  Although this argument might hold true for new modes of processing known information, it does not address claims to statistical syllogisms which are generated by technology-specific and technology-intensive searches for a new statistical generalizations.


	A similar incentives-already-exist argument posits that statistical generalizations are closer to basic scientific knowledge than are the types of inventive information that underlie method claims that do not propertize thought.  For this reason, publicly and privately funded university research activities that are not dependent on patent incentives are more likely to generate statistical generalizations.  The entrenchment of the Bayh-Dole Act and university technology transfer offices, however, suggests that this argument has little traction in contemporary patent doctrine.  Cf. Rebecca S. Eisenberg, Public Research and Private Development, 82 Va. L. Rev. 1663 (1996).


� This argument is often used to justify excluding software from patentability.  Software is unlike other patentable inventions in that copyright allows the creator of a program to prevent some kinds of free riders, so the protection provided by patents is not as necessary.  A variant on this argument looks to other types of claims that can be made within patent law itself.  For example, if the facts underlying the ‘658 patent are indicative of patents containing claims to statistical syllogisms in general, then method claims reciting direct techniques of observation (like claim 1 that recites the panel test for measuring homocysteine) may accompany the method claims reciting statistical syllogisms that use the information obtained through observation as a premise.  However, there is no guarantee that the discoverers of a statistical generalization that can be used in a useful statistical syllogism will also invent a new method of direct observation.  Furthermore, patent law does not accept the availability of other claim-types that operate in parallel as a reason to prohibit any particular type of claim.  For example, the availability of a claim on a process does not render unavailable a claim on the product that results from the process.  


� Monopoly pricing, and thus consumption by a group that is smaller than the social optimum, is an unavoidable cost in an effective patent regime.  The same supra-competitive prices are incentives from the perspective of the inventor and deadweight loss from the perspective of the invention-consuming public.  


� Patent doctrine tailors a lawyerly, rather than an economic, conception of claim scope.  The lawyerly conception of claim scope focuses on the meaning of claim language and the raw size of the set of objects and/or actions described by that language whereas an economic conception of claim scope focuses on the patentee’s ability to exclude from economic substitutes and/or to raise price.  See generally Suzanne Scotchmer, Innovation and Incentives, 103-07 (2004) (distinguishing legal and economic conceptions of claim breadth and explaining variations among the economic conceptions).  The former is only a crude proxy for the latter.


� A second important mechanism addresses retrospective claim scope and requires that all embodiments described by the claim represent a sufficient advance over the prior art.  Although it is traditionally associated with the novelty, nonobviousness and utility doctrines, the sufficient-progress requirement is also implicated by the intentionality problem that claims to statistical syllogisms must address.  See supra [Section III].


� Roughly categorized, there are four families of proportionality rules.  First, the enablement and written description doctrines employ a just-desert philosophy as a proxy for efficient claim scope, limiting a patentee to claims whose full scope are “enabled” and “possessed” by the inventor, respectively, at the time the patent application is filed.  See 35 U.S.C.  112, ¶ 1.  Second, claim language used to define objects with functional (and therefore broad) language must be given an artificially limited meaning that refers to the structure recited in the specification and its equivalents.  See id. ¶ 6.  Third, the principles of claim construction require that the language of a claim be construed in light of the information in the disclosure.  See Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc).  Fourth, a branch of the Section 101 subject-matter patentability requirement from the nineteenth century holds that a claim that is so broad that it disavows any reliance on the means recited in the specification and recites a “principle” is not patentable subject matter.  See O’Reilly v. Morse, 56 U.S. (15 How.) 62 (1853).


� See Lab. Corp. v. Metabolite Labs., 548 U.S. [], [7] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari) (noting that LabCorp’s invalidity objection before the Federal Circuit hinged on the fact that “assaying” was construed not “to cover only patented tests”); cf. text accompanying supra notes � NOTEREF _Ref140378424 \h ��16� (explaining the scope of the assaying step).  


� See supra text accompanying notes � NOTEREF _Ref142017655 \h ��102�-� NOTEREF _Ref141952047 \h ��104� (discussing the Federal Circuit’s claim construction).  LabCorp requested that the Supreme Court review the breadth of the Federal Circuit’s claim construction in its petition for a writ of certiorari, but the Court declined to accept cert on this issue. 


� See  Cochrane v. Deener, 940 U.S. 780, 787 (1876) (“That a process may be patentable, irrespective of the particular form of the instrumentalities used, cannot be disputed.”).  


� For this example to make economic sense, assume also that elevated homocysteine levels are dangerous in and of themselves.


� The doctrine that prevents a court from construing the meaning of an action word that recites a step in a method claim as limited to the instrumentalities described in a patent may be misguided.  Perhaps the step-plus-function component of Section 112, Paragraph 6 should be employed to limit the scope of the action words in method claims or the specification should be given more weight during claim construction.  However, the possible overbreadth of method claims in general is not an argument that should place suspicion on the patentability of claims to statistical syllogisms in particular.


� See Lemley, Improvement, supra note [], at 1048-67 (discussing the complicated bargaining structure in a relationship between the owner of a dominating patent and a potential improver); Robert P. Merges & Richard R. Nelson, On the Complex Economics of Patent Scope, 90 Colum. L. Rev. 839 (1990) (arguing that in order to avoid the dynamic costs of innovation patents should be narrower in industries characterized by cumulative innovation in which earlier inventions are likely to be inputs for later inventions).


� See Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation?  The Anticommons in Biomedical Research, 280 Science 698 (1998) (raising the transaction-cost problem that arises when bundling disparate rights); Carl Shapiro, Navigating the Patent Thicket: Cross Licenses, Patent Pools, and Standard-Setting (2001) (suggesting relatively lenient antitrust rules to ensure that the difficulties inherent in bundling rights does not deter innovation).


� Whether these theoretical concerns play out in reality is the subject of an active debate in intellectual property scholarship.  Pro-property scholars argue that patents on upstream inventions will promote, not hinder, progress.  See supra note [].


� Diamond v. Diehr, 450 U.S. 175, [] (1981).


� Gottschalk v. Benson, 409 U.S. 63, 71-72 (1972).


� Lab. Corp. v. Metabolite Labs., 548 U.S. [], [3] (2006) (Breyer, J., dissenting from dismissal of writ of certiorari) (noting that the Section 101 rule prohibiting patents on laws of nature “reflects ‘both … the enormous potential for rent seeking that would be created if property rights could be obtained [in those basic principles] and … the enormous transaction costs that would be imposed on would-be users.’” (quoting Landes & Posner, supra note [], at 305)).  Apart from the Section 101 status of natural phenomenon and laws of nature, there is no general prohibition on the patentability of research tools. [cites] 


� See supra [Section IV.A] (arguing that a claim to a statistical syllogism does not “preempt” thought about a statistical generalization).


� Cf. supra [Section II.C] (distinguishing a claim to a statistical syllogism from a claim to thought about information in the abstract).


� See supra [Section II.C].


� Although imperfect, the distinction between the passive, end users of inventive goods and the inventive, generative users of those same goods is useful to distinguish static and dynamic costs.  For example, a tennis player is a passive consumer of a patented tennis racquet or tennis ball, and a family practitioner delivering a diagnosis to a patient is a passive consumer of a method of detecting a B vitamin deficiency, whereas a programmer who reverse engineers a patented computer program to understand its inner workings well enough to write an improved program and a neurologist who uses a patented stem cell in an experiment designed to reveal how stem cells may be used to treat brain cancer are generative users. 


� Some claims to statistical syllogisms will seem more basic or fundamental than others because some statistical syllogisms are more equal than others. Consider, for example, hypothetical 3 described above in Section II.C.  Although very useful for linemen seeking to ensure the safety of the public, the statistical generalization generated by the patentee is difficult to classify as a basic tool that is fundamental to progress in technology or the sciences.  Furthermore, a statistical generalization may provide a correlative, rather than causative, connection between two variables and therefore may prove to be less useful as a basic tool for understanding the nature of the world.


� If the claim did encompass this conduct, empirical verification or testing could be performed only in very limited circumstances.  See Madey v. Duke, 307 F.3d 1351, 1362 (2002) (restricting the experimental use exception to uses that are “solely for amusement, to satisfy idle curiosity, or for strictly philosophical inquiry”).


� If the intentionality problem were not resolved, see supra [Section III], however, a raw claim to a statistical syllogism would read on the act of empirical verification because a researcher’s mind would naturally jump through the propertized thought process.  Assuming that the intentionality requirement is enforced, however, the intentional occurrence of the claimed thought process would be impossible to prove because the researcher has direct access to the data about the patients’ B vitamin levels.  Cf. infra [Section V.A.4] (discussing the conditions under which it is difficult or impossible to prove the occurrence of thought).


� Traditional method claims were bottlenecks in the development of the biotechnology industry.  [Cohen-Boyer & PCR]  Object claims may prove to be bottlenecks in the transformation of stem cells into useful treatments. []  The possibility that claims to statistical syllogisms are no more likely than other patent claims to propertize basic tools leads to a more radical critique of the role of thought in innovation.  Perhaps the assumption that raw information is more fundamental in technological progress than objects or actions in the world of extension are is a misguided assumption.  Progress may be more of a trial-and-error enterprise than a planned course that is mapped out by thought and knowledge in advance.  In the course of technological progress, the ability to act, possess and use may precede the ability to fully understand by years or decades.  But see text accompanying infra notes [] (arguing that thought is the ur-tool of progress).


� See Anupam Chander, The New, New Property, 81 Tex. L. Rev. 715, 750 (2003) (contrasting res nullius and res communis).


� See Enzo Biochem, Inc. v. Gen-Probe Inc., 323 F.3d 956 (2002). 


� See, e.g., Parker v. Flook, 437 U.S. 584, 590 (1978) (expressing concern over the propertization of the Pythagorean theorem as a method of surveying); id. at 595 (expressing concern about “a claim that the formula 2 r can be usefully applied in determining the circumference of a wheel).  Cf. Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980) (discussing patents on Einstein’s law of relativity and Newton’s law of gravity).  As applied to computer software rather than to thought, the Section 101 prohibition has become a readily satisfied formality in the hands of the Federal Circuit.  See State Street Bank & Trust Co. v. Signature Financial Group Inc., 149 F.3d 1368, 1373 (Fed. Cir. 1998) (requiring only a “useful , concrete and tangible result” for a computer program to recite patentable subject matter).


� Interim PTO Guidelines, supra note [], at Annex IV(b).  The same principle holds true for information inscribed in the form of electromagnetic signals.  Id. at IV(c).


� The exclusive rights of Section 106 of the Copyright Act not grant an author the right to exclude others from reading or thinking about a published work.  In the words of the Supreme Court, “every idea, theory, and fact in a copyrighted work becomes instantly available for public exploitation at the moment of publication.”  Eldred v. Ashcroft, 537 U.S. 186, 219 (2003) (citing Feist Publications, Inc. v. Rural Tel. Serv. Col, 499 U.S. 340, 348-49 (1991)).  Even to the extent that we must discuss or share ideas to fully understand them or think about them more thoroughly, this conduct is privileged by the idea/expression dichotomy, 17 U.S.C. § 102(b), the merger doctrine, Baker v. Selden, 101 U.S. 99 (1879), and fair use, 17 U.S.C. § 107 (2000).  The property rights protected by trade secret law dissipate as soon as information becomes publicly available.


� See Landes & Posner, supra note � NOTEREF _Ref140468205 \h ��130�, at 18 (discussing the “cost of protection”).


� Justin Hughes, The Philosophy of Intellectual Property, 77 Geo. L.J. 287, 316 (1988) (“For the foreseeable future, practical considerations will limit the ways in which people can be excluded from intellectual goods. By any standard, thought-police would look more like Keystone Kops than like the KGB.”); cf. Samuelson, Benson Revisited, supra note [], at 1036 n.34 (arguing that one “difficulty of enforcing patent rights in mental processes” is that there is no “‘bottleneck’ to control”).


� For example, the prior art might teach a ten step method of going from A and B to C, and the inventor might claim a nonobvious six-step method.  The claim at issue in Benson v. Gottschalk is precisely such a claim, provided its scope is not limited to computer implementation of the mathematical algorithm.


� But see Petition for Rehearing from the Patent and Trademark Office, In re Prater, Dec. 12, 1968, pp. 9 (arguing that pencil notes on paper may provide evidence of mental steps).


� The fact that the doctor did not order a direct test for the conclusion (C) is also circumstantial evidence that is probative of infringement.


� The use of circumstantial evidence to prove infringement of a method claim is common.  See Moleculon Research Corp. v. CBS, Inc., 793 F.2d 1261, 1272 (Fed. Cir. 1986) (“It is hornbook law that direct evidence of a fact is not necessary.  ‘Circumstantial evidence is not only sufficient, but may also be more certain, satisfying and persuasive than direct evidence.’” (quoting Michalic v. Cleveland Tankers, Inc., 364 U.S. 325, 330 (1960))). 


� See, e.g., Wooley v. Maynard, 430 U.S. 705, 714 (1976) (“freedom of thought”); Paris Adult Theatre I v. Slanton, 413 U.S. 48, 68 (1973) (“control of reason and intellect”); Stanley v. Georgia, 394 U.S. 557, 565 (1969) (“power to control men’s minds”); id. at 567 (“controlling a person’s private thoughts”); Griswald v. Connecticut, 381 U.S. 479, 482 (1965) (“freedom of thought”); Thomas v. Collins, 323 U.S. 516, 531 (1945) ( “freedom of mind”); Palko v. State of Connecticut, 302 U.S. 319, 326-27 (1937), overruled on other grounds, Benton v. Maryland, 395 U.S. 784 (1969) (“freedom of thought”); American Booksellers Ass’n v. Hudnut, 771 F.2d 323, XXX (7th Cir. 1985) (“thought control”).  Although this part uses constitutional law to identify policy concerns that are relevant to patent law when it places restraints on thought, it does not review contemporary constitutional doctrine to determine if claim to statistical syllogisms violate the “freedom of thought” protected by the Constitution.  To the extent that First Amendment policy concerns were implicated, however, the canon of constitutional avoidance would suggest that Section 101 should be interpreted to avoid the potential constitutional problem.  See Edward J. DeBartolo Corp. v. Fla. Gulf Coast Bldg. & Trades Council, 485 U.S. 568, 575 (1988) (“The Court will construe [a] statute to avoid [serious constitutional problems] unless such construction is plainly contrary to the intent of Congress.”).  


� The constitutional challenges that have been brought in copyright cases suggest that state action would not pose a problem.  See Suntrust Bank v. Houghton Mifflin Co., 268 F.3d 1257 (11th Cir. 2001) (considering a First Amendment challenge to copyright law); Neil Weinstock Netanel, Locating Copyright Within the First Amendment Skein, 54 Stan L. Rev. 1, 4-5 n.12 (2001) (listing intellectual property cases in which First Amendment Challenges have been considered).


� Petition for Rehearing from the Patent and Trademark Office, In re Prater, Dec. 12, 1968, pp. 7-10.  The PTO, however, provided no analysis of the issue.  It merely cited Thomas v. Collins, 323 U.S. 516, 531 (1945), for the proposition that the First Amendment protects “freedom of mind.”  The CCPA declined to consider the argument when it reheard the case.  In re Prater, 415 F.2d 1393, 1400 n.20 (C.C.P.A. 1969).


� The marketplace-of-ideas argument is only one of several policy justifications for the First Amendment’s protection of freedom of speech and thought.  See T. Emerson, The System of Freedom of Expression 6-7 (1971).  The autonomy rationale is addressed at infra note [].  I do not explore Alexander Meiklejohn’s self-government justification, see generally Alexander Meiklejohn, Political Freedom 27 (1960); Alexander Meiklejohn, Free Speech and Its Relation to Self-Government (1948), although  Meiklejohn’s later, broader interpretation of the First Amendment as to tool that ensures “voters [can] acquire the intelligence … that, in theory, casting a ballot is assumed to express” suggests that citizens should have an unfettered right to engage in logical thought.  Alexander Meiklejohn, The First Amendment is Absolute, 1961 Sup. Ct. Rev. 245, 255 (1961).  Nor do I address “negative” theories that emphasize why we should distrust the government as a regulator of speech.  See generally Frederick Schauer, Free Speech: A Philosophical Inquiry (1982); Frederick Schauer, The Second-Best First Amendment, 31 Wm. & Mary L. Rev. 1 (1989).  


� See Whitney v. California, 274 U.S. 357 (1927); Abrams v. United States, 250 U.S. 616 (1919) (Holmes, J., dissenting).  


� []  I bracket two important concerns that free speech is not very effective at furthering truth: whether there is an objective truth, [], and whether a marketplace of ideas dominated by mass media suffers from market failures that require correction, cf. Wellington, On Freedom of Expression, 88 Yale L.J. 1105, [] (1979) (“In the long run, true ideas tend to drive out false ones.  The problem is that the short run may be very long.”).  These concerns are weakest, although still present, in scientific and technological speech.


� See supra text accompanying note [].


� See supra [Section V.A.3].


� See supra [Sections I & II.C].


� In other areas, the Supreme Court has rejected strong First Amendment protection for activities that are necessary preconditions of effective speech.  See Erwin Chemerinsky, Protect the Press: A First Amendment Standard for Safeguarding Aggressive Newsgathering, 33 U. Rich. L. Rev. 1143, 1145-57 (2000) (arguing that the Supreme Court’s “rulings, without exception, have failed to provide any First Amendment Protection for newsgathering”); Barry P. McDonald, Government Regulation of Other “Abridgements” of Scientific Research: The Proper Scope of Judicial Review under the First Amendment, 54 Emory L.J. 979, 1034-69 (2005) (arguing that restrictions on scientific research not designed to regulate or suppress expression are mere incidental restrictions on speech under Arcara v. Cloud Books, Inc.). 


� Furthermore, paralleling the Supreme Court’s First Amendment copyright jurisprudence, claims to statistical syllogisms can be framed in a dynamic analysis as an engine of fact production that supports, rather than undermines, the goals of the First Amendment.  Harper & Row Publishers, Inc. v. Nation Enters., 471 U.S. 539, 558 (1985) (describing copyright as “the engine of free expression”). 


� See J. Locke, Second Treatise of Government, § 27, in Two Treatises of Government (P. Laslett rev. ed. 1963) (3d ed. 1698) (asserting that one’s body is one’s property).


� U.S. Const. amend. XIII, § 1.


� 1107 Official Gazette 24, April 21 (1987).  Cf. USPTO Manual of Patent Examining Procedure (Revised Feb. 2003), Sec. 2105.


� See, e.g., Joseph William Singer, Property Law: Rules, Policies and Practices 82-91(2d. 1997) (reprinting and discussing Moore v. Regents of the University of California, 793 F.2d 497 (Cal. 1990)).


� A related argument emphasizes the importance of freedom of thought to autonomy.  Autonomy requires a space of sovereignty that permits an individual to develop his or her goals and direct his or her own life toward those goals—to seek self-fulfillment or self-realization.  See C. Edwin Baker, Human Liberty and Freedom of Speech 47-51 (1989) (autonomy protected by the First Amendment is “a realm of individual liberty that preserves the values of self-fulfillment and participation in change”); Joel Feinberg, Harm to Self 52-57 (1986) (“[T]he most basic autonomy-right is the right to decide how to live one’s life, in particular how to make the critical life decisions ….”).  Human rationality is at the core of both why we deserve autonomy and how we exercise it.  “Our ability to deliberate, to reach conclusions about our good, and to act on those conclusions is the foundation of our status as free and rational persons.”  See Charles Fried, The New First Amendment Jurisprudence: A Threat to Liberty, 59 U. Chi. L. Rev. 225, 233 (1992).  As such, the freedom required to allow individuals to exercise their deliberative capacities for themselves it is deserving of particular solicitude.   “[S]elf-respect forbids[] that I cede to the state the authority to limit my use of my rational powers….  It is also why the state has no claim to dominion over our minds ….”  Id.  


� Many commentators have used a Lockian labor theory to query whether or not the rights to exclude granted by patent law are morally justified.  See, e.g., James W. Child, The Moral Foundations of Intellectual Property, 73 Monist 578 (1990); William Fisher, Theories of Intellectual Property; Justin Hughes, The Philosophy of Intellectual Property, 77 Geo. L.J. 287, 296-330 (1988); Tom G. Palmer, Are Patents and Copyrights Morally Justified? The Philosophy of Property Rights and Ideal Objects, 13 Harv. J.L. & Pub. Pol’y 817 (1990); cf. Robert Nozick, Anarchy, State and Utopia 178-82 (1974) (arguing that a variant of the contemporary patent regime is justified by Locke’s labor theory).  Furthermore, they have reached a disparate set of conclusions.  See Fisher, Intellectual Property, supra note [], at XX (summarizing those conclusions).


� Hughes, supra note � NOTEREF _Ref142042263 \h ��185�, at 315.  


� Id.


� Cf. Hughes, supra note � NOTEREF _Ref142042263 \h ��185�, at 316 (hinging the argument that a labor theory justifies intellectual property rights on the condition that “ideas will be available to people in their own thoughts even though these ideas already have become someone else’s property”).  Tom G. Palmer, however, has argued that even patent claims that grant exclusive rights to objects and actions in the world of extension violate the principle of self-ownership.  Palmer, supra note � NOTEREF _Ref142042263 \h ��185�, at 827-35.  


� The following is the vaguely parallel story involving tangible property:  if I mix my labor with your hair in the act of combing or braiding it, your hair does not become my property regardless of the hours of toil and labor involved.  


� The harm that patent law seeks to redress is a Coasian harm that is causally agnostic: the harm is lack of benefit for the inventors of inventive information and products.   Through the lens of patent law, the harm caused by the infringement of a thought-propertizing claim is the same as the harm caused by the infringement of any other claim such as a business method claim.


� Cf. supra Section II.A (explaining a claim to a method of exercising a cat).


� Paul Levinson, Mind at Large: Knowing in the Technological Age 106-09 (1988).


� Levinson, supra note [], at 106.


� This dichotomy is implicit in the definition of a thought-propertizing claim.  If a claim recites thought-based steps before or after a series of non-thought-based steps that, standing alone, form a patentable method, then the claim does not propertize thought and recites patentable subject matter.  See supra [Section II.B].


� Peter Skagestad, Thinking With Machines: Intelligence Augmentation, Evolutionary Epistemology, and Semiotic, 16 J.Soc. & Evolutionary Sys. 157, 158 (1993); see also Levinson, supra note [], at 101-05.


� Skagestad, supra note [], at 162.


� Thus, the more one thinks that people are evolving into cyborgs (broadly defined as human-technology amalgams even if the technology is not physically implanted in or attached to the body) and that this is a positive trend, the less one should be attracted to the self-ownership principle as a justification of a prohibition on claims to statistical syllogisms. 


� See supra [Section III].


� See supra [Section IV.A].


� See supra [Sections V.A & B]. 


� See supra [Section V.A.3].


� See supra [Section V.C].


� See supra [Section II.C] See also Inductive & Abductive reasoning.


� In theory, this scrutiny could come from either Section 101 or from the disclosure doctrines of Section 112 that invalidate overly broad claims.  See supra note [] (describing the disclosure doctrines).  Whether the disclosure doctrines will achieve any traction to reel in the scope of thought-based steps in method claims is unclear for two reasons.  First, the disclosure doctrines are lax as applied to action terms in method claims.  See supra note [].  Second, the disclosure doctrines most commonly look to structure disclosed in the specification to limit the scope of functional terms, and there is no structure associated with the performance of thought-based steps. See supra note [].


� Briefly argued, I believe that a rule barring all thought-propertizing claims is the more prudent of the two lines.  I am skeptical of the benefit provided by many of the broadest routinely patentable method claims, so the opportunity to increase their number is unattractive.  The patent bar is quick to adapt to new opportunities for new types of claims, and the Supreme Court’s inability or unwillingness to address the subject of the propertization of thought may open the floodgates to new and creative forms of thought-propertizing claims that recite more generalized forms of thought.  The impact of these claims will be magnified by the gradual increase in patents that pertain to what was traditionally referred to as the liberal, rather than the technical, arts. [cite]   Additionally, I am suspicious about the courts’ ability to address these claims on a case-by-case basis.  The Supreme Court’s experience with the law of nature approach to Section 101 in the software cases has produced a body of case law that is less than edifying, [cite], and the Federal Circuit has effectively removed Section 101 as a hurdle to software patents because it found any other more substantive rule impossible to administer, [cite].
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