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Inductivism vs. Falsificationism

An experiment is set to test a hypothesis and the results of the test are positive; they apparently confirm H. What does this mean? Should we accept the hypothesis wholeheartedly and permanently, accept it skeptically and provisionally, or reject it despite the results?

According to Hempel, multiple positive tests denote that hypothesis H is probably true. If the experiment was a well framed and executed properly, and there were previous experiments which also confirmed the hypothesis, than we can gain confidence in its probability with successive and successful tests of it. On the other hand, if there were errors in the setting of an experiment, previous experiments supported conflicting hypotheses, than the probability of hypothesis truth decreases. Hempel is a sophisticated inductivist since he not merely looks for conformation of his hypothesis by an observer (or multiple observers) but he also seeks the confirmation of his hypothesis by multiple experiments. 

According to Popper’s view, on the other hand, a positive test does not necessarily confirm a hypothesis H. Even if the experimental setting is impeccable and there were thousands of previous experiments confirming the hypothesis, to Popper this is not evidence, but merely superstitions, IF the hypothesis is not falsifiable. Popper is a falsificationist, that is, Popper looks for sufficient falsifability in a hypothesis. But he also looks for boldness, or the degree of tie between the hypothesis and the theory
, and the extent of experiment’s predictivness
; hence he is a bold falsificationist; 
Let’s look now at a few examples and consider how Hempel and Popper would think about them. Semmelweis’s hypothesis, about the causation of infantile would by accept skeptically and only provisionally by Hempel. Had Semmelweis’s hypothesis been tested at least at several locations, Hempel would have accepted it more confident, though Hempel would’ve never been certain about the truth of hypothesis. The more tests confirm hypothesis the more confidence approached certainty, but never reached it.
 

  Popper would regard the hypothesis on the borderline of falsifiability. On the one hand the mortality in First Division decreased dramatically, from 11.4% in 1846 to 1.27%, thus approaching and even exceeding the relative low levels of mortality of the Second Division. On the other hand Popper would distrust the experiment setting. While students are required to wash their hand in a lime solution after dissecting cadavers, there are no clear experimental conditions set. Thus had the experiment failed there could be said that students didn’t allow enough time when  washing their hands to destroy “cadavric materials”, or that concentration of lime solution was too weak to destroy cadavric materials ,or that  lime solution is ineffective against “cadavric materials”, or that students touched other object that contained invisible traces of cadavric material (such as door knob, medical instruments and uniforms) . To please Popper, the experiment had to be set up in such a way that each student wash in a solution of specific amount of concentration for a specific time, and then immediately examine the women, without touching anything in his way (somebody would had to open him the door, and all his clothes would had to be emerged in lime solution as well after the procedure). Still, Semmelweis’s hypothesis is enough falsifiable to pass Popper’s falsifability
. 


Here’s a case in which Popper’s criterion of boldness is met involved. In Eddington’s confirmation of Einstein’s prediction that light rays should bend in strong gravitational field, the light from a star situated behind the sun bend out during an eclipse. According to Hempel the hypothesis is probable as the test proves to be positive, and performed according to a controlled observation by a professional, while according to Popper the hypothesis is probable because the hypothesis is positive while falsifiable.  It is true, had light from a distant star not been bent by the sun’s gravitational force, then Einstein’s prediction would not necessarily be discarded as false, but perhaps discounted with excuses. Such as, that sun eclipse is not sufficient dark enough to observe bending of light, or that Eddignton’s failure to observe the bending of light is an optical illusion. However, the potential abundance of excuses to justify confidence in the hypothesis, in the case of failure, is compensated by its boldness in terms of its ties with the theory (the theory from which this hypothesis was derived puts itself in hazard if the hypothesis proves to be false).  Again, it is true that boldness in terms of predictivness is not that high: had for example Eddigton observed light bend as he looked in a river reflection of the eclipse, predictivness would be higher. However the resulting loss in falsifability would have hardly justified later setting. Thus it is imperative to maintain a balance between falsifability and boldness, as the later can decrease the earlier and vice versa.


In contrast Adler’s hypothesis of an individual jumping in the water to save another because of drive for superiority (the individual suffers from complex of inferiority and by jumping he demonstrates his courage, braveness, which make him feel more superior), is false according to Popper. Despite the fact that the test turned out to be positive, the hypothesis is not falsifiable. That is, had the individual not jumped in the water, in the light of Adler’s theory, we can say that he did that still because of the drive towards superiority (the individual suffers from complex of inferiority and by not jumping he demonstrates his coolness, arrogance and indifference, which make him feel more superior). To make the hypothesis falsifiable it is necessary to frame hypothesis like that “If an individual jumps in the water to save another, then he is driven from the need for superiority”, then made the individual rate his self-esteem before jumping, and after jumping, and if his self-esteem increased then the hypothesis is true, and if his self-esteem did not change or even decreased, then the hypothesis is simply false.  Besides Adler’s hypotheses being unfalsifiable it has also low ties with the theory as it doesn’t state a high certainty of an individual jumping into the river to save another. Addler hypothesis, about the link an individual want  for superiority and his act to save another from drawing, is not as bold, in terms of predictivness as Freud’s link between pyramids and “penis envy. It is a common sense that people who save other from drawing often do that to gain the status of a hero in their community, that is to feel superior. Had Adler claimed that an individual jumps from a bride to save another because he suffers from “penis envy”, his hypothesis would be much more predictive, but it would certainly lower, already low falsifability, practically to “0”.

Many creationists advance Popper’s arguments against the theory of evolution, but is the theory of evolution unfalsifiable? Well, one of evolution’s premises “Natural selections arise via speciation” can translate into this hypothesis: “If new species arise through speciation then the theory of evolution is true”, and can be tested thorough an experiment. And such experiment was done multiple times on microorganisms, birds, mice and fish
. Had no new species arisen through natural selections then the theory of evolution is false. I think the hypothesis is fairly bold and it could have earned 7-8 points on the scale of 10 from Popper.

Any hypothesis that pass Poppers’ credit-worthiness, by default passes Hempel’s, but not all hypothesis that pass Hempels’ creditworthiness pass Poppers’, as the mere fact that the test of a hypothesis turns out to be positive is insufficient according to Popper.  Thus factors used by Hempel to asses a hypothesis, number of positive observations, are different from the factors used by Popper to asses a hypothesis, falsifiability and boldness/predictability (See Appendix 1). 
In this age of information, misinformation prevails. Subsequently Popperian falsifability can prove invaluable in assessing various political, medical, scientific, social and religious claims. 

Appendix 1: Estimated Evaluation of Hypotheses by Hempel and Popper as a Function of no. of tests performed, falsifiability and predictivness/boldness. (For more detailed appendix please visit www.geocities.com/rererecycle )
	
	Semmelweis’s
	Eddington’s
	Adler’s

	C(H)=lim C( 100% X(H)


	60% (moderate observance: observed on many students)
	30% (low observance: observed initially only by Eddigton and only during solar eclipse)
	99% ( very high observance: observed on the large segments of population)

	F(H)=lim F( 100% X(H)


	50% (Moderate level of falsifiability: significant factors threatening falsifiability, like duration, concentration )
	80% (High Level of falsifiability: less significant factors threatening falsifiability, like optical illusions, imperfectness of eclipse ) 
	1% (Very low level of falsifiability: very serious factors threatening falsifiability, like arrogance and coolness )

	B(H)= lim B( 100% X(H)


	T(H)= lim T( 100% X(H)


	
	
	

	
	P(H)= lim P( 100% X(H)


	40% (Moderate prediction: direct approach )


	90% (High prediction/boldnesss: indirect approach)
	1% (Very low prediction direct approach)

	
	B(H)= lim B( 100% X(H)


	
	
	

	Hempel’s Evaluation C(H)
	60% (moderate evaluation)
	30% (low evaluation)
	99% (very high evaluation) or N/A (Hempel will refuse to evaluate it as he’ll know, even if intuitively, that the hypothesis is not scientific)

	Popper’s Evaluation 
	20% (low evaluation)
	72% (moderate evaluation)
	0.0001 (extremely low evaluation)

	Overall Evaluation

CE(H)=(C(H)*F(H)*P(H))/10000
	12% (low overall evaluation, but relatively moderate overall evaluation: suitable to be called science)
	22% (low overall evaluation, but relatively high overall evaluation: suitable to be called science)
	0.001% (extremely low overall evaluation and relatively very low overall evaluation: unsuitable to be called science)



� For example a hypothesis like “If Mary dreams about Pyramids, then she might suffer from “penis envy”, but sometimes, dreaming pyramid is meaningless, as they are just randomly synthesized by brains.” has weak ties with the theory, nor more stronger that “If Zora is ill that is probably caused by witchcraft, however sometimes, when herbs don’t heal the spell, the illness is probably a natural one”. On the other hand “If Mary dreams about Pyramids, than she’ll necessarily agree more, that she would like to change her sex (on a questioner, scale 0-10), than Liz who does not dreams about Pyramids.” Of course the presence of only two subjects, Liz and Mary is a drawback in terms of external validity (whether we can apply findings to general population), but hypothesis is fairly tied to the theory.


� For example a hypothesis like “If I dream pyramids then I suffer from “pharaoh envy” , that is I would like to be a pharaoh” is not as predictive as “If I dream pyramid then I suffer from “penis envy”, that is I would like to be a man”. Well, to the credit of Freud, his theories were quite predictive, but they didn’t had enough ties with theory and were almost unfalsifiable. Of course the least direct are relationship between premises and conclusion the more predictive is the hypothesis .For example, “If a little butterfly X in California, swings its wings, there would be rain in Seattle in 36 hours” is extremely predictive, but it is also extremely unfalsifiable.


� We can express Hempel’s principles trough the following equation: C(H)=lim C( 100% X(H), where C stands for confidence, H for hypothesis, X stands for number of positive tests performed. So, Confidence in hypothesis approaches, but never equal 100%, as the number of positive tests of hypothesis increases.


� In general, as nothing is certain (see footnote number 3), nothing is 100% falsifiable. For example, in Semmelweis’s hypothesis, even if students were to wash their hands in specific concentration of solution, for specific duration of time, and didn’t touch anything, someone can say that cadavric materials in the air were to be blamed. Well, taking to the extreme, had they be done everything in a vacuum, with masks on their heads, someone would still be able to blame “cadavric electromagnetic waves” propagating the vacuum. However a great deal of falsifiability can be achieved controlling careful experimental conditions, and what can’t be achieved can be compensated by the boldness of experiment. Conversely, boldness, or predictivness of the hypothesis can’t be absolute, less we attempt to know all the particles in the universe at a given moment.  Thus the following two principles could be expressed  trough the following 2 equation: F(H)=lim F( 100% X(H) P(H)= lim F( 100% X(H).  Popper , then, would combine both equation when evaluating a hypothesis: E(H)= ( (F(H)=lim F( 100% X(H)) * P(H)= lim F( 100% X(H)) / 100% Thus if a hypothesis accounted of 90% of possible things that can falsify it, and it is 50% as predictive and indirect as it could have been able to predict have all particles be  know at a given moment of time, then it  45% of ideal hypothesis. (For example “If cadavric materials cause childbirth fever then washing hands before examining pregnant women will decrease incidence of childbirth fever”) Had the prediction been 100% falsifiable but 0% predictive, or bold, than would it hypothesis would be a tautology (Hypothesis: “If cadavric materials cause childbirth fever then childbirth fever is caused by cadavric materials” can be perfectly falsified: “If cadavric materials do not cause childbirth fever, then childbirth fever is indeed not caused by cadavric materials” but doesn’t tell ), and it would be 0% of ideal hypothesis. Similarly had the hypothesis be 0% falsifiable and 100% predictive, or bold, than hypothesis would be again a tautology (The hypothesis “Cadavric materials either causes childbirth fever or don’t” is perfectly predictive but also perfectly unfalsifiable).





�All what we thing are good hypothesis are bad ones, but relatively, bad hypothesis look good comparing to extremely bad hypothesis. Got the second point, but not the first. (before the ‘but’…)





� Bibliografy:


Dobzhansky, Th., and O. Pavlovsky, 1971. "An experimentally created incipient species of Drosophila", Nature 23:289-292.


Mosquin, T., 1967. "Evidence for autopolyploidy in Epilobium angustifolium (Onaagraceae)", Evolution 21:713-719


Stanley, S., 1979. Macroevolution: Pattern and Process, San Francisco, W.H. Freeman and Company. p. 41


Mayr, E., 1970. Populations, Species, and Evolution, Massachusetts, Harvard University Press. p. 348








