TITLE: Guessing, Economy, Epidemiology: The HIV/AIDS Hypothesis
“The perfect truth, he would himself not know it.
For all is but a woven web of guesses."
-Xenophanes[footnoteRef:1] [1:  Translated and quoted in Popper 2001, 137.] 


	Before beginning an analysis of guessing, economic considerations and epidemiology, I would like to provide a platform for a shift in perspective regarding the early investigations of an unknown disease in 1981. I invite you to imagine the following headlines being in your local newspaper tomorrow morning:
· “Cancer in the Gay Community”
· “New Homosexual Disorder Worries Health Officials”
· “Kaposi’s sarcoma and Pneumocystis pneumonia among homosexual men”
Between 1981 and 1982, these were all headlines in various periodicals. The first was in the New York Native, a gay-affiliated newspaper; the second was a headline in the New York Times, and the third was the title of a report in the Center for Disease Control’s Morbidity and mortality weekly report. This is just a sampling of the headlines that associated what would become known as AIDS with being a homosexual male. In the beginning, being a homosexual man was both a sufficient and necessary condition for acquiring what would initially be known as GRID (Gay-related immune deficiency). The question I would like to address here are some of the early factors of the epidemiology of AIDS that led to this initial hypothesis that being a homosexual male was a necessary condition for acquiring this new disease. In order to address this question, I proffer investigating the first abductive processes that occurred with the index patient at UCLA Medical. Before recounting details of this case, it is necessary to provide an analysis of at least the first stages of the abductive process, specifically the stage of guessing that, I argue, launched the initial trajectory of AIDS research and still affects conceptions of AIDS today. 
The American philosopher, Charles S. Peirce, defined abduction as “the process of forming an explanatory hypothesis” (5.171).[footnoteRef:2] [footnoteRef:3] Two correlated, yet underappreciated aspects of Peirce’s conception of abduction are those of guessing and economic considerations with regard to the selection of hypotheses for consideration within inquiry. For Peirce, guessing is necessary to the process of explanation, but it has been largely neglected (or absorbed into the entire concept of abduction without special regard) within both Peirce studies and studies of scientific methodology, specifically as it relates to economic considerations of hypotheses.[footnoteRef:4] As Nicholas Rescher remarks in his book on Peirce’s philosophy of science, “the economics of hypothesizing, is an entirely untouched domain” (Rescher 1978: 90). In the following, I address the economy of guessing as it pertains to Peirce’s conception of abduction, arguing that there are economic considerations that pertain to the inchoate moments of hypothesis-formation that affect the selection of hypotheses considered, as well as the trajectory of research that ensues from those hypotheses. To elucidate this argument, I apply these correlated concepts to the case of hypotheses considered in the initial stages of AIDS epidemiology, exemplifying the importance of guessing and economic considerations to the trajectory of research within medical science. [2:  All Peirce citations are from the Collected Papers (CP), cited as (volume number. section number).]  [3:  Peirce offered varying definitions of abduction throughout his work; however, this particular definition is perhaps both the most widely accepted of them and the least contested within his own writings. Jaakko Hintikka indicates the importance of the conception of abduction, as well as some of Peirce’s more problematic iterations of the term, in “What is Abduction?: The Fundamental Problem of Contemporary Epistemology” (Hintikka 1998). ]  [4:  There is plainly an avenue here to investigate the connections between Peirce’s concept of guessing and Popper’s concept of conjecture with specific regard to economy, which is part of a larger project.] 

	According to Peirce, there are three general forms of inference: abduction, induction, and deduction. Sami Paavola nicely summarizes, “Ideas are suggested with abduction, made clearer by using deduction, and then tested using induction” (Paavola 2004, 258). Abduction is the first “inferential step” of scientific inquiry (6.525). It is “the only logical operation which introduces any idea” (5.171). Daniel J. McKaughan states, “Abduction is, for Peirce, a research strategy” (McKaughan 2008, 453).  Peirce argued that the initial stage of abduction in which a positive contribution is made in the formation or consideration of a hypothesis consists in the process of guessing. Guessing involves an original suggestion with regard to a specific problem that initiates the formation of a hypothesis regarding that problem (6.526; 7.36).  The process of guessing follows that to which Peirce referred as perceptual judgment, which is awareness of a situation perceived. As Peirce states, “our perceptual judgments are the first premises of all our reasonings and … they cannot be called into question” (5.116). We have no control over these judgments; they are forced upon us and made without our reflection (5.157). Guessing is our initial reflective contribution to a problematic situation or perceptual judgment. As Douglas Anderson indicates, abduction borders on perception, thereby being “the closest reasoning gets to non-reasoning” (Anderson 1987, 42). The combination of perceptual judgment and background knowledge provides the context in which abduction occurs. Guessing is the first process of reasoning about a problem wherein we cross from perception to insight.
	Sensory faculties and background knowledge, beliefs, and assumptions provide us with information concerning the environment. Shading into guessing from perceptual judgment, we are able to rearrange old ideas in new ways, or create new concepts (Anderson 1987, 47-8; Shanahan 1986, 455). The impetus for this rearrangement or creation of concepts – the proffering of a hypothesis – is an unresolved problem. Peirce’s conception of abduction as an attempt to alleviate perplexity follows from Aristotle’s idea that knowledge begins in astonishment (Hanson 1958, 1081).  In a letter to William James (1902), Peirce describes at length the general experience that leads to a guess in the face of a problem (8.270). In brief, the scientist’s expectations (the habitual “if…, then…” belief(s) held by the scientist, which is typically part of a more general background theory, in a particular situation) do not come to fruition, thus presenting the scientist with an anomaly. This initial moment of expectation not being fulfilled is surprise, which is followed by curiosity. Peirce defines curiosity as “a feeling causing a reaction which is directed toward the invention of sure possible account, or possible information, that might take away the astonishing and fragmentary character of the experience by rounding it out” (8.270). Here the scientist is struck by a perceptual judgment; quite simply, something has happened, and it is not what was expected. Guessing is the first contribution made in the face of this surprising and curious situation, but the actual act of guessing as a fundamental stage of hypothesis-generation-and-consideration has been largely ignored by most philosophers of science – even by those who have taken Peirce seriously – as they have focused on the larger phenomena of abduction as it relates to the logic of discovery. 
	Peirce’s formulation of abduction is as follows (5.189):
1. The surprising fact C is observed.
2. But if A were true, C would be a matter of course.
3. Hence, there is reason to suspect that A is true.
The act of guessing within the process of abduction occurs between stages 1 & 2, wherein the perceptual judgment occurs and we begin to create or rearrange concepts as hypotheses, and 3, wherein the inquirer proffers a hypothesis or group of hypotheses as viable for elaboration. Not every hypothesis is entertained as a viable hypothesis; only certain hypotheses will be “admitted … on probation” as worthy of testing (6.525). Because not every hypothesis is admitted for further consideration, there is a separation between guessing and postulating a hypothesis for further elaboration within the process of abduction. Abduction as a whole process determines the hypotheses with which a scientist will work in attempting to address a particular perplexing situation (cf. 5.602).[footnoteRef:5] At the initial stage of abduction, guessing is the formation and consideration of potential hypotheses before specific hypotheses are considered as viable hypotheses. [5:  McKaughan refers to this approach to abduction as the “pursuitworthiness interpretation”, which he contrasts with the “generative interpretation” and “justificatory interpretation” (McKaughan 2008). ] 

According to Peirce, guessing follows from the problematic situation. The perplexing state of things, including the belief set that contains foiled expectations, is the source from which guessing emerges (8.229). Background knowledge, beliefs, and assumptions inform guessing, which includes, but is not limited to, previously used hypotheses that have addressed what initially appear to be analogous situations (7.37).[footnoteRef:6] We utilize the way or manner that we have used or have learned that have been used in addressing similarly perplexing situations, i.e. we implement habitual reflective techniques even in initially addressing the problem.  [6:  As Popperians have been right to indicate, the very perplexity that leads to hypothesizing is caused by having background knowledge (including theories) that have informed the expectation(s) that has not occurred, or has occurred differently, in a particular instance (Greenland 1998, 547).] 

Guessing is not only the initial moment of hypothesis-formation-and-consideration in the face of a problematic situation; it is also the first moment of cost-benefit analysis within the situation that is inherent in the techniques by which a hypothesis (or selection of hypotheses) is initially proposed. Peirce remarks, “the whole question of what one out of a number of possible hypotheses ought to be entertained becomes purely a question of economy” (6.528). The fact that guessing, i.e. initial formulation and consideration of potential hypotheses, has an economic component, is implicit in Philip Cole’s satirical commentary, “The Hypothesis Generating Machine”, wherein he indicates that “there is a boundless number of hypotheses that could be generated, nearly all of them wrong”, and that it would be wasteful to consider most of them (Cole 1993, 272). Broadly construed, Peirce considered “the leading consideration in Abduction” to be that of economy: “Economy of money, time, thought, and energy” (5.600).[footnoteRef:7] These economic considerations drive the process of guessing in selecting potential hypotheses as viable options for further consideration. [7:  Sami Paavola refers to three economic factors that Peirce listed in 1901: caution, breadth, and incomplexity (Paavola 2004, 259). These particular factors, however, seem to apply best to hypotheses after they have been selected as viable options for addressing the situation because the factors are dependent on an intricate analysis of each particular hypothesis regarding actually testing the hypothesis in an effective manner (caution); as it relates both to that problem and to a wider array of problems (breadth); as it relates to more or less simpler hypotheses that might be implemented at different stages of the problem-solving process (incomplexity).] 

 The economic considerations within the process of guessing are specific factors that are relative to potential costs and benefits within the perplexing situation and entail the recognition that such factors will both facilitate and constrain the viability of potential hypotheses within an explanatory situation. There are simply some hypotheses that are not cost-effective options within a specific context of inquiry, i.e. they are non-starters; whereas there are other hypotheses, due to the inquirers involved, the resources available to those inquirers, and the possible time constraints, that are more cost-effective within the particular context, even in the initial abductive stage before being considered as viable hypotheses.  
The potential cost of an inchoate hypothesis in solving a perplexing situation is determined by the guessing process, which involves the recognition of patterns based upon the combination of the novel situation (or exigence) that caused perplexity within a situation, the background knowledge, beliefs, and assumptions brought to bear upon the situation that led to the expectation that was unrealized, and the habits that have been developed through handling other perplexing situations of varying grades of similarity. Through repetitively addressing perplexing situations of certain types, the scientist develops a manner (or strategy) of discerning between potential hypotheses.[footnoteRef:8] Some types of potential hypotheses have simply not worked (or had drastically low probabilities) in certain types of situations in the past.[footnoteRef:9] Economically, it would be costly (in money, time, thought, and energy) to consider such hypotheses within the current situation, so such hypotheses are immediately excluded as contenders. Also, the scientist considers the context of the perplexing situation, which includes material factors such as lab equipment, colleagues, accessibility to the exigence, as well as other pressing concerns that are outside the domain of the perplexing situation, such as other perplexing situations that take precedence. These economic considerations, taken into account during the guessing process, disallow certain hypotheses, while allowing others to at least move into the probationary stage of consideration. [8:  Jaakko Hintikka’s analysis of questioning as a strategic process is apropos in understanding how economic considerations are necessarily a part of the abductive process (Hintikka 1998).]  [9:  As noted by Jeff Foss, the scientist “must be able to come up with hypotheses that are plausible, i.e., which have a probability appreciably higher than zero” (Foss 1984, 31). The guessing process within abduction selectively filters possible hypotheses through such economic considerations.] 

	The case of the ‘discovery’ of AIDS is exemplary with regard to the process of abduction, especially as it pertains to guessing and economic considerations.[footnoteRef:10] This particular case provides an instance of scientific inquiry wherein there occurred a well-defined perplexing situation as a starting point, which was followed by iterative moments of guessing during the initial investigations. The case is also ideal because it has been recorded with a great amount of detail by Michael Gottlieb, who led those initial investigations, as well as those who have utilized the case as an object of inquiry with specific regard to scientific methodology (e.g. Fettner and Check 1984; Gottlieb 1998; Maclure 1998).  [10:  Malcolm Maclure discusses this particular case with regard to abduction in “Inventing the AIDS Virus Hypothesis: An Illustration of Scientific vs Unscientific Induction” (1998, esp. 469-70); however, his account of abduction does not include the process of guessing. The stage of inquiry Maclure has placed before abduction is one he has deemed eliminative induction, following Greenland (1998), which he uses specifically to fit scientific methodology within a Popperian framework. I find eliminative induction to be a misleading phrase that is problematic, in part, because of the debate between Popperians and inductivist epidemiologists (cf. Banegas et al. 2000), whereas Peirce’s term, guessing, seems to more suitably capture this initial stage of abduction.] 

Gottlieb, an assistant professor specializing in immunology who was one of the first physicians to exam the index patient with AIDS at UCLA medical, has recounted his experience of inquiry concerning this patient in great detail. He states of the initial examination of the patient: “This man sought medical care because of weight loss, which is frequently a sign of underlying infection or cancer. He was found to have a severe infection with Candida albicans that produced a thick, white coating on the mucous membrane of his mouth. At this point, our observations clashed with our expectations” (Gottlieb 1998, 365; emphasis mine). This captures the initial stage of inquiry described by Peirce in his letter to James. Perceptual judgment shades into the guessing process as Gottlieb continues to examine the patient: “I imagined that he might have something unique, something new that had not been described before” (365). During the first stages of inquiry, some hypotheses were immediately discarded, such as an inborn immune deficiency, candidiasis caused by chemotherapy or organ transplant, and chronic mucocutaneous candidiasis (CMC). Given the observed situation, i.e. the existing data pertaining to the patient, combined with the physicians’ background knowledge, these were not viable options as hypotheses to be considered following the guessing stage (366). This process of guessing, Gottlieb assents, consisted in “recalling ideas from memory and rearranging them like pieces of a puzzle, testing each idea against the data at hand, and screening ideas against remembered observations and knowledge” (366; Maclure 1998, 469). In the gradual shift from perceptual judgment to actually considering viable hypotheses, which in this case was an especially slow process of guessing, the researchers “tolerated uncertainty and continued collecting data that might further puzzle them, at the expense of not arriving at a particular diagnosis. … They kept hypothesizing” (Maclure 1998, 469). 
 Because of the doctors’ perplexity, they were left with only hunches with regard to a possible abnormality in the patient’s T-cells, which could be tied to candidiasis; however, this hunch was mainly due to the proximity of a laboratory in which a research fellow was working with “a series of new monoclonal antibodies that identified subclasses of T-lymphocytes” (Gottlieb 1998, 366; cf. Fettner and Check 1984, 12). Due to the economic consideration – the cost-effective availability of the specialized lab and research fellow – the physicians submitted a sample of the patient’s blood. The test revealed a near absence of T-cells bearing the surface marker CD4, which further negated unviable hypotheses.[footnoteRef:11]  The hypothesis and detection of T-cell abnormality preceded the patient being diagnosed with Pneumocystis pneumonia. After the patient had been discharged, this was only detected due to the suspicions of a resident physician guessing, based upon the immune deficiency of the patient, that there might be an opportunistic infection in the patient. This suspicion, combined with the availability of a pulmonary specialist who was able to perform a bronchoscopy, led to the diagnosis of a rare life-threatening form of pneumonia: Pneumocystis carinii (Gottlieb 1998, 366).  [11:  As Gottlieb notes, “the depletion of CD4 helper T-cells became the hallmark immunologic abnormality of HIV infection and provided important clues to where and how to search for the etiologic agent” (Gottlieb 1998, 366). ] 

The diagnosis led to the subsequent treatment and survival of the patient, which was almost immediately followed by the admittance of three more patients with the same symptoms (Gottlieb 1998, 366). This led to immediate perplexity about the etiology of the disease from which all four were suffering, the most cost-effective aspect of commonality to be investigated being their homosexuality. This factor, combined with the fact that the patients had never all been in the same place, immediately negated some hypotheses, such as exposure to a toxic chemical, while warranting consideration for others, such as a sexually transmitted disease. Generally, the group’s hypothesis was correct, but, as Gottlieb has indicated, the researchers were mistaken to accept the more specific hypothesis that the disease was a new form of cytomegalovirus (CMV) that had emerged in the homosexual population (Gottlieb 1998, 366-7).[footnoteRef:12] Here it is important to note that the disease was initially conceived as one that was only caused by homosexual activity, and it was not immediately thought of as being sexually transmitted. The suspected CMV would soon gain the name, GRID, for “gay-related immune deficiency.” After the publication of Gottlieb’s paper, which was initially not widely read, a CDC-authored paper was published (1981): “Kaposi’s sarcoma and Pneumocystis pneumonia among homosexual men – New York City and California.” The second paper led to a rapid interest in the first paper and subsequently the disease by scientific communities and eventually by the general public. [12:  The paper, published in the CDC Morbidity and Mortality Weekly Report, acknowledged that CMV might be a result of T-cell deficiency rather than its cause; however, the stronger claim made by the paper was that the causal agent of immunodeficiency was a new strain of CMV (Fee and Brown 2006, 983). ] 

Guessing, which followed the perplexing case of the index patient, affected the trajectory of the research that resulted in the identification of AIDS and, later, HIV (Maclure 1998, 470). This case indicates that inquiry in the early medical cases that directly contributed to the discovery of AIDS initiated with guessing as part of the abductive process that resulted in the rejection of some potential hypotheses, while considering and editing others as viable. The process was based, in part, on economic considerations. Perhaps one of the most important economic considerations was that of identifying the at-risk group. Rather than the more costly investigation of specific sexual and non-sexual behaviors that were later found to increase risk for HIV transmission, the initial guess was that the patients’ homosexuality was a necessary condition within the hypothesis. In the first stage of abduction, homosexuality was regarded as an essence that was connected directly to the disease.  To put it into Peirce’s formula for abduction:
1. The surprising combination of symptoms was observed.
2. But if Gay-related Immune Deficiency (GRID) was true, then this combination of symptoms would be a matter of course.
3. Hence, there is reason to suspect that GRID is true.

In those first stages of hypothesis, this mysterious disease was outed as gay. Even after the first year of investigations into the disease, which included a renaming of the disease as AID, followed by AIDS a year later, GRID was still commonly accepted as an appropriate title for the illness (cf. Altman 1982). In 1982 the House of Representatives subcommittee on Health and the Environment, led by Harry Waxman, held a hearing to discuss the “gay cancer” (Washington Blade 1982). This association between homosexuality and AIDS has affected the research of the disease, stigmas attached to those who have the disease and awareness of susceptibility to the disease by specific at-risk groups. With regard to at-risk groups, hemophiliacs are probably the most dramatic case. They were not warned of any risk until December of 1982, and initial warnings were not presented with much gravity (cf. Reznik 1999). Even in the 1990s, when Magic Johnson publicly announced that he was HIV-positive, he made sure to declare on the “Arsenio Hall Show,” “I’m far from being homosexual” (Murphy 1994: 79). 
When we look at how AIDS is presently conceived in the U.S., which is largely as a white gay male disease of the 80’s and 90’s, and now as a South African epidemic, I think the root of present neglect can be traced to those initial moments of guessing what the disease was and who was susceptible to it. Even with 2.7 million new cases of HIV infection reported worldwide in 2010, the residues of those initial guesses remain when the disease is brought to our attention (http://www.who.int/hiv/pub/progress_report2011/global_facts/en/index.html). Although we cannot alter those moments of abduction in 1981, I think it sound to be mindful of the stages of guessing within science and medicine, and how economic considerations within those moments of guessing ultimately affect the objects of our reasoning as we move forward with our inquiries.
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