



	
	

	
	

	Page:Sm all cc.pdf/20

	
		From Wikisource

		


		

		
		

		Jump to navigation
		Jump to search
		This page has been proofread, but needs to be validated.


17



“Truth comes out of error more readily than out of confusion.” [Francis Bacon, 1620]

“The man who makes no mistakes does not usually make anything.” [Phelps,
1899]




Incorrect but intriguing hypotheses can be valuable, because the investigations that they inspire
may lead to a discovery or at least show the way toward a better hypothesis (Chapter 7). Humphrey
Davy [1840] said, “The most important of my discoveries have been suggested by my failures.”
More rarely, incorrect evidence can inspire a fruitful hypothesis: Eldredge and Gould’s [1972]
seminal reinterpretation of Darwinian evolution as punctuated equilibrium initially was based on
inappropriate examples [Brown, 1987].

Errors are most likely to be detected upon first exposure. Once overlooked, they become almost
invisible. For example, if an erroneous hypothesis passes initial tests and is accepted, it becomes
remarkably immune to overthrow.



“One definition of an expert is a person who knows all the possible mistakes and how to avoid them. But when we say that people are ‘wise’ it’s not usually because they’ve made every kind of mistake there is to make (and learned from them), but because they have stored up a lot of simulated scenarios, because their accumulated quality judgments (whether acted upon or not) have made them particularly effective in appraising a novel scenario and advising on a course of action.” [Calvin, 1986]






Errors arise unavoidably: unrecognized variations in experimental conditions generate both socalled ‘random’ errors and systematic errors. The researcher needs to know the possible effects of
errors on experimental data, in order to judge whether or not to place any confidence in resulting
conclusions. Without knowledge of the errors, one cannot compare an experimental result to a theoretical prediction, compare two experimental results, or evaluate whether an apparent correlation is
real. In short, the data are nearly useless.





Precision > Accuracy > Reliability

The terms precision, accuracy, reliability, confidence, and replicatability are used interchangeably by most non-scientists and are even listed by many dictionaries as largely synonymous. In their
scientific usage, however, these terms have specific and important distinctions.

Errors affect the precision and accuracy of measurements. Precision is a measure of the scatter,
dispersion, or replicatability of the measurements. Low-precision, or high-scatter, measurements
are sometimes referred to as noisy data. Smaller average difference between repeat (replicate) measurements means higher precision. For example, if we measure a sheet of paper several times with a
ruler, we might get measurements such as 10.9", 11.0", 10.9", and 11.1". If we used a micrometer
instead, we might get measurements such as 10.97", 10.96", 10.98", and 10.97". Our estimates
show random variation regardless of the measuring device, but the micrometer gives a more precise
measurement than does the ruler. If our ruler or micrometer is poorly made, it may yield measurements that are consistently offset, or systematically biased, from the true lengths. Accuracy is the
extent to which the measurements are a reliable estimate of the ‘true’ value. Both random errors and
systematic biases reduce accuracy.
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