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1. A causal inference account of Semmelweis’s 
methodology

2. The problem of inferred differences

3. Realism from a causal point of view

The ghosts of christmas past, present and 
future…
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1. A causal inference account of 
Semmelweis’s methodology
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Semmelweis: A causal inference account

the method of difference
Semmelweis institutes hand-washing measures which 
reduce the incidence of childbed fever.
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“Intervention” “Control”

from Semmelweis, 1861
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Semmelweis seems to understand the logic and force of 
the method of difference well:

the method of difference

Since the chlorine washings were instituted with such dramatic 
success, not even the smallest additional changes in the 
procedures of the first clinic were adopted to which the decline 
in mortality could be even partially attributed. 

(Semmelweis and Carter, 1983, P. 58)
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Semmelweis: A causal inference account

the method of difference
Semmelweis institutes hand-washing measures which 
reduce the incidence of childbed fever.

the method of agreement
Semmelweis shows that highs and lows of childbed 
fever occur in every month of the year, and so 
atmospheric influences are probably not important.
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method of agreement

from Semmelweis, 1861
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Semmelweis: A causal inference account

the method of difference
Semmelweis institutes hand-washing measures which 
reduce the incidence of childbed fever.

the method of agreement
Semmelweis shows that highs and lows of childbed 
fever occur in every month of the year, and so 
atmospheric influences are probably not important.

the method of concomitant variation
Semmelweis shows that crowding in the hospital ward 
does not vary concomitantly with the incidence of 
childbed fever. More than 10 tables in Semmelweis (1861).
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+ 10 further
tables

from Semmelweis, 1861
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method of concomitant variation

Baseline: January 1846, 
336 births and 45 deaths.

Semmelweis lists 
13 months (out of 76) with 
fewer births but more 
deaths.

from Semmelweis, 1861
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method of concomitant variation

Baseline: January 1846, 
336 births and 45 deaths.

Semmelweis lists a furthers 
11 months with fewer 
births but higher relative 
mortality.

from Semmelweis, 1861
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method of concomitant variation
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2. The problem of inferred 
differences
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Inferred differences

“The Method of Difference sanctions the 
inference that the only difference 
between the antecedents of a case 
where the effect occurs and one where it 
does not marks a cause of the effect. 
Here the contrastive evidence is not 
evidence for the existence of the prior 
difference, but only for its causal role. 
The method says nothing about the 
discovery of differences, only about the 
inference from sole difference to cause.”

(p. 127)
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Inferred differences

“So it does not describe the workings of 
the many contrastive inferences where 
the existence of the difference must be 
inferred, either because it is 
unobservable or because it is observable 
but not observed.”

(p. 127) difference 
inferred on 
explanatory 
grounds
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Inferred differences

“We are to infer that a difference marks 
a cause just in case the difference would 
provide the best explanation of the 
contrast. Because of this subjunctive 
process, absent from the Method of 
Difference, we may judge that the 
difference that would best explain the 
evidence is one we do not observe, in 
which case Inference to the Best 
Explanation sanctions an inference to 
the existence of the difference, as well 
as to its causal role.”

(p. 127)
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Inferred differences

“Semmelweis did not observe that only 
women in the First Division were 
infected by cadaveric matter, so the 
Method of Difference does not show 
why he inferred the existence of this 
difference. Inference to the Best 
Explanation does show this, since the 
difference would explain the contrast in 
mortality between the divisions.”

(p. 127)
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The “inferred differences” problem seems to presuppose an 
impoverished account of what is involved in experimental practice.

Inferred differences

abstract

Semmelweis
causes causes

production

causes

diagnostic /
measurement

causes

diagnostic /
measurement

causes

smell!

causes

mortality
statistics

causes

dissection /
disinfection  

causes
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Heinrich Herzfelder, the minute writer of the
k.-k. Akademie der Aerzte zu Wien (1850):

Historical evidence

Following this idea [that cadaveric matter is the cause of 
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, CXXXVI–CXLI. P. CXXXVIII.
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Similarly, Semmelweis himself in the Etiology:

Historical evidence

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

Semmelweis, I. P. (1861). Die Aetiologie, der Begriff und die Prophylaxis 
des Kindbettfiebers. Pest, Wien und Leipzig: C. A. Hartleben. P. 450.
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Are we willing to argue that – for example – restricted DNA fragments 
are to this day “inferred differences”?

If not, we must accept some account of (successful) production and 
measurement processes in experimental practice.

Once we do so, we recognize that Semmelweis did have causal 
access to the difference of interest through the sense of smell.

Semmelweis’s access to that difference was certainly tenuous…

Yes! And it would be a mistake to pursue an account of confirmation 
that makes such tenuous causal access to an entity appear more robust 
than it is. 

Summary: Inferred differences
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3. Realism from a causal 
point of view
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Many current arguments for inductive skepticism / 
anti-realism rely on IBE as foil.

Van Fraassen’s classical “argument from the bad 
lot” states that IBE cannot be the method by which 
we form objective and warranted beliefs on the 
basis of the evidence…

Arguments for inductive skepticism

…for it is a rule that only selects the best 
among the historically given hypotheses. We 
can watch no contest of the theories we have 
so painfully struggled to formulate, with those 
no one has proposed. So our selection may 
well be the best of a bad lot.

Laws and Symmetry (1989), p. 142–43.
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Arguments for inductive skepticism

In actual cases, any inference to the best (or 
only) explanation carries an implicit restriction: 
it is always an inference to the truth of the best 
(or only) explanation we have managed to 
come up with so far. […] I hope to show that 
the restriction is of great significance indeed in 
the scientific case, because we have abundant 
evidence that in past cases we have failed to 
canvas all of the likely, plausible, or well-
confirmed theoretical explanations of the data 
before proceeding to eliminate alternatives.

Stanford, P. K. 2010. Exceeding our grasp: Science, history, and the 
problem of unconceived alternatives. Oxford University Press. P. 31.
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Arguments for inductive skepticism

hypotheses H1, H2, … , Hn

ranking

space of considered 
hypotheses (bad lot?)

Hx, Ha, … , Hb [1 ≤ x,a,b ≤ n]

acceptance

Hx

Hp, … , Hq

space of possible 
hypotheses 

(potentially infinite?)
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C [is a cause] ¬C [is not a cause]

Realism from a causal point of view

“Millian ranking”

C or ¬C

In causal inference, the candidate hypotheses are C and ¬C, and 
as logical contradictories they exhaust the space of possibilities! *

* An argument suggested by Lipton (1993).
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Divide et impera

hand-
washing 
measures

reduced 
incidence of  

childbed 
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by MoD
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defeasible
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So the causal point of view is one way to realize Stathis Psillos’s divide et 
impera strategy against the pessimistic metainduction.

Moreover, my proposal can be checked against the historical record.

If I am on the right track, then claims established by causal inference should 
be regarded (by the historical actors) more highly than other types of 
claims.

Over time, we would expect radical change to happen only or mostly to 
claims not established by robust causal inference.

Finally, we must ask whether we can account for much interesting (deep, 
fundamental, etc.) scientific knowledge in terms of causal inference.

Let’s get empirical
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Summary: Realism from
a causal point of view

at best at worstso-so

The argument only justifies 
realism with respect to 
observables and their 
causal roles. A variety of 
constructive empiricism. 

Realism for some sciences, 
e.g. molecular biology – 
but unconceived 
alternatives remain a 
problem for most 
(especially fundamental 
physical) theories.

Realism for almost all 
natural science.
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