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Measurement and the 
method of difference
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Experiment and unobserved 
differences
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Method of difference
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Lipton: problem of unobservable 
or unobserved differences

Method of difference
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The Semmelweis case
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Hungarian by birth. 

Medical studies in Vienna. 

Work in obstetrics from 1846 to 1849. 

While in Vienna, he solved a long-
standing problem: increased mortality 
from “childbed fever” in one of two 
divisions of the obstetric ward.

Semmelweis on 
childbed fever
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from Semmelweis, 1861
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from Semmelweis, 1861

InterventionControl
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cadaveric matter: an 
unobservable difference

intervention: hand-washing 
measures

effect: reduction 
of mortality from 
childbed fever
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cadaveric matter: an 
unobservable difference

intervention: hand-washing 
measures

effect: reduction 
of mortality from 
childbed fever

Question: is the inference 
warranted that cadaveric matter 
causes childbed fever?
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Two answers: Explanatory 
power vs. olfaction

13



C E

I

Fra
mew

ork:
 

Infer
en

ce
 to

 th
e b

est
 ex

plan
ati

on

if cadaveric matter were the unobserved difference… 

• …this would explain the effectiveness of hand-washing 

• …this would explain why the midwives’ division has 
lower mortality 

• …this would explain why street births rarely lead to 
childbed fever

Lipton, P. (2004). Inference to the Best Explanation. Routledge.
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if cadaveric matter were the unobserved difference… 

• …this would explain the effectiveness of hand-washing 

• …this would explain why the midwives’ division has 
lower mortality 

• …this would explain why street births rarely lead to 
childbed fever

Answer 1: the inference is 
warranted because the unobserved 
difference is inferred on the basis 
of its explanatory power.

Lipton, P. (2004). Inference to the Best Explanation. Routledge.
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Semmelweis smells the difference

Following this idea [that cadaveric matter 
causes childbed fever], Dr. Semmelweis 
instituted that any students or other 
examiners of women who were pregnant or 
in childbed had to clean their hands 
carefully in a solution of chlorinated lime, 
such that any possible putrid organic atom 
adhering to the fingers was thoroughly 
extinguished, even down to its smell... 

Herzfelder, H. (1850). Protokoll der allgemeinen Versammlung der k. k. Gesellschaft der Ärzte, 
vom 15. Mai 1850. Zeitschrift der k. k. Gesellschaft der Aerzte zu Wien, 6(1), CXXXVI–CXLI.
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Semmelweis smells the difference

Semmelweis, I.P. (1861). Die Aetiologie, der Begriff und die Prophylaxis 
des Kindbettfiebers. C. A. Hartleben, Pest, Wien und Leipzig.

That after the normal way of hand washing 
with soap not all cadaveric matter adhering 
to the hands is removed, is proved by the 
cadaveric smell which the hands retain for a 
longer or shorter period of time. 
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to measure it!

Semmelweis smells the difference
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Olfaction allows Semmelweis 
to detect the presence of C — 
to measure it!

Semmelweis smells the difference

Answer 2: the inference is 
warranted, but cadaveric matter is 
not inferred on explanatory grounds 
— it is measured.
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Turtles all the way?

observed 
differences

unobserved 
differences

vision

olfaction

microscopy

…
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Case study: 
RNA isolation
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anti-sense RNA mRNA knockdown

Crowley, T. E., Nellen, W., Gomer, R. H., and Firtel, R. A. (1985). Phenocopy of discoidin I-minus 
mutants by antisense transformation in Dictyostelium. Cell, 43(3):633–641. 

Controls
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anti-sense RNA mRNA knockdown

Crowley, T. E., Nellen, W., Gomer, R. H., and Firtel, R. A. (1985). Phenocopy of discoidin I-minus 
mutants by antisense transformation in Dictyostelium. Cell, 43(3):633–641. 

plasmid transfection

RNA assay cell homogenization
co-transfection RNA isolation

gel electrophoresis
bond to radioactive probe
…
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Outlook
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In actual scientific practice, remote causal factors are routinely detected or 
measured at all stages of experiments. 

This gives us insight into the justification of many difference-making 
experiments: Their warrant does not depend on inferring remote causal factors 
on explanatory grounds – we use procedures that tell us that the relevant 
differences have been realized. 

Case studies can pursue (systematically and diachronically) how the necessary 
access to remote entities is gradually established over time: 

• from Semmelweis’s tenuous olfactory access to cadaveric matter residues to 
microscope- and PCR-based diagnoses of bacterial strains, 

• from the discovery of nucleic acids to the distinction between RNA and 
DNA to the development of procedures for diagnosing and isolating them.

Outlook
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