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Introduction
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Ignaz Semmelweis (1818–1865)
Hungarian by birth.
Medical studies in Vienna.
Work in obstetrics in Vienna from 1846
to 1849.
While there, he solved a long-standing
problem: increased mortality from
“childbed fever” in one of two divisions
of the obstetric ward.
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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).
(Forthcoming in Studies in History and Philosophy of Science.)
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from Semmelweis, 1861
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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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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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Number of births

360
320
y = -1.513x + 316.1

280

R² = 0.9683

240
200

Relative mortality

76 months from 1841 to 1847, ordered by decreasing number of births

30

y = -0.001834x + 10.54

R² = 0.00003345

20
10
0
76 months from 1841 to 1847, ordered by decreasing number of births
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So what?
Methodological reconstructions, to a first approximation, are
nothing but a test of an author’s diligence. What philosophical
work does any of this do? Presumably, previous accounts could
assimilate my findings.
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What use are case studies?
“What do appeals to case studies
accomplish? Consider the dilemma: On
the one hand, if the case is selected
because it exemplifies the philosophical
point, then it is not clear that the
historical data hasn’t been manipulated
to fit the point. On the other hand, if one
starts with a case study, it is not clear
where to go from there – for it is
unreasonable to generalize from one
case or even two or three.”
(Joseph Pitt, 2001, p. 373.)
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&HPS
“I prefer to speak of historical “episodes”
rather than “cases”. When we have an
episode of The Simpsons, or Buffy the
Vampire Slayer, or what have you, the
episode is not really a case or an example
of whatever the general idea of the show
might be. Rather, the episode is a concrete
instantiation of the general concepts (the
characters, the setting, the type of events to
be expected, etc.), and each episode also
contributes to the articulation of the general
concepts. To be sure, this analogy is very
imperfect, but it does express something
relevant about the relation between
concrete historical episodes and abstract
philosophical conceptions.”
(Hasok Chang, 2011, pp. 110–111.)
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&HPS
“Once an abstract idea has been generated,
it needs to show its worth in two different
ways. First of all, its cogency needs to be
demonstrated through further abstract
considerations and arguments. […] If the
abstract idea is deemed to be cogent in
itself, then its range of applicability needs
to be checked. This can only be done by
trying the framing of various other concrete
episodes, with history in the driving seat
again. An abstraction becomes general only
when it has been applied widely.
Successful application functions as
confirmation, but without the presumption
of universality in what is confirmed.”
(Hasok Chang, p. 111.)
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Criteria for applicability?
Lipton names two tasks for philosophy of science: description and
justification.
In our descriptions of scientific methodology, we wish to avoid
misdescriptions, while also giving specific accounts of as many
aspects of our inferential practices as possible (“correctly
describing aspects of our inferential life about which [other
accounts] are silent”).
With regard to justification, we must ask: Why do we expect our
methods to be truth-tropic?
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Criteria for applicability?
Now in order to avoid misdescriptions and achieve specificity,
you need historical scholarship – so history of science is
indispensable.
But the converse is also true: The history without the philosophy is
inconclusive.
Lipton would probably have granted the descriptive adequacy and
specificity of my account, while arguing that Mill’s methods
cannot be a fully justified account of Semmelweis’s findings – not
unless backed up by some IBE.
In other words, our description is not complete until the described
methods are also justified.
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The catch-22
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The catch-22
“There was only one catch and that was
Catch-22, which specified that a concern for
one's safety in the face of dangers that were
real and immediate was the process of a
rational mind. Orr was crazy and could be
grounded. All he had to do was ask; and as
soon as he did, he would no longer be crazy
and would have to fly more missions. Orr
would be crazy to fly more missions and sane if
he didn't, but if he were sane he had to fly
them. If he flew them he was crazy and didn't
have to; but if he didn't want to he was sane
and had to. Yossarian was moved very deeply
by the absolute simplicity of this clause of
Catch-22 and let out a respectful whistle.”
(p. 56, ch. 5)
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The catch-22
Lipton describes three stages of his project:
Identification

What are inferential and explanatory virtues?

Matching

Show that explanatory virtues are inferential virtues;
or in other words: Show that the lovelier explanation
is also the likelier.

Guiding

Show that we use loveliness as a guide to likeliness.
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The catch-22
“What is slightly irritating is the way
arguing for Inference to the Best
Explanation by defending the matching
claim gives one’s reductive opponents
their ammunition in their attack on the
guiding claim. You already have another
account of inference you quite like, and
indeed it is quite a good account, as
these things go; but I want to win you
over to Inference to the Best
Explanation. In order to do this, I need
to convince you of both the matching
claim and the guiding claim.”
(p. 125)
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The catch-22
“Now I will either convince you that
Inference to the Best Explanation is
roughly co-extensive with your account
or I will fail in this. If I fail, you will not
buy the matching claim; but if I succeed,
you will not buy the guiding claim,
since you will maintain that it is your
account that describes what is doing the
real inferential work, without any appeal
to explanatory virtues. So either way I
lose: that is the catch-22.”
(p. 125)
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The catch-22
In other words: We need to infer the loveliest potential explanation
rather than the likeliest potential cause – otherwise, whatever method
determines likeliness does all the inferential work.

IBE
Mill’s
methods
How much space?
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A task for IBE?
Lipton identifies two problems with Mill’s method of difference (“taken
neat”) that IBE can solve. These are:
1. the problem of inferred differences and
2. the problem of multiple differences.
In the following, I will mount a Millian defense against both.
A similar direction was pursued by Rappaport (1996); however, his
approach leaves work to be done, and he did not connect it to the
Semmelweis episode.
Moreover, my goal is not to knock out IBE; it is rather to create some
autonomy for Mill’s methods.
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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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Inferred differences
The “inferred differences” problem seems to presuppose an
impoverished account of what is involved in experimental practice.
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Summary: Inferred differences
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.
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The problem of
multiple differences
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Multiple differences
“Although Mill's strict statement of the
Method of Difference sanctions an
inference only when we know that there
is a sole difference in the histories of fact
and foil, Mill recognizes that this is an
idealization. However similar the fact
and foil, there will always be more than
one difference between their
antecedents. Some of these will be
causally relevant, but others not. The
problem of multiple differences is the
problem of making this discrimination.”
(p. 128)
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Multiple differences
multiple
differences
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Multiple differences
“[Even] a careful experiment will seldom
if ever leave us with only one possible
cause, once we allow for the possibility
of unobserved and indeed unobservable
causes.”
“Even if only one difference is observed,
the method [of difference] also requires
that we judge that there are no
unobserved differences, but it gives no
account of the way this judgment is
made.”
(p. 128)
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Multiple differences
multiple
differences

unknown
multiple
differences
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If we get a result as shown on the right,
we may conclude that the experimental
intervention has an effect…

Result

Control (not-A)

Two assumptions: The system under
investigation obeys a principle of causality
(no effect without a cause) and a principle
of determinism (same cause, same effect).

Experiment (A)

Rethinking the MoD

1

0

read: an unconsidered or
…unless, of course, we are being
unknown difference!
deceived by a confounder which happens
to be active in the experiment but not in
the control.
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Experiment (A)

Control (not-A)

Rethinking the MoD

1st repetition

1

0

2nd repetition

1

0

3rd repetition

1

0

4th repetition

1

0

5th repetition

1

0

A result as shown on the right would be
much more convincing than a single line.
Why?
Because the repeated control experiment
is showing us that confounders seem to be
inactive in our system (or in any case:
rarer than we can reliably detect with n
repetitions).
This gives us grounds for believing that at
least one of the 1-0 lines is due to the
experimental intervention rather than a
confounder.
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Experiment (A)

Control (not-A)

Rethinking the MoD

1st repetition

1

0

2nd repetition

1

1

3rd repetition

1

0

4th repetition

0

0

5th repetition

1

0

More realistically, we might get a result as
shown on the right: The effect is not
produced completely reliably, and the
control shows an unwanted effect.
The logic remains the same: The control
shows us how frequent confounders are;
we can then estimate whether it is
probable that at least one effect in the
experimental column is not due to
confounder.
Note that the control gives us information
about both known and unknown
confounders.

Consider this: You can detect
effects in the right-hand column
without knowing their causes!
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Summary: Multiple differences
On this view of Mill’s Method of Difference, the problem of
multiple (unknown) differences collapses with the problem of
estimating confounder probability through control experiments.
What at first seems like an unachievable idealization (“all else
equal” except for one difference) reduces to an empirically
manageable problem.
Control experiments, on this view, control for known and
unknown confounders.
Semmelweis actually argues along these lines!
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Conclusions
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Conclusions
If inferred and multiple differences are less of an obstacle
than Lipton thought, then Mill’s methods have some
degree of autonomy: We can reasonably use them to infer
likely causes without relying on an IBE framework.
This does not mean that we have no need of IBE, since
presumably not all scientific methodology is Millian.
Note also that IBE is not limited to the context of
justification; it may have a role to play in the context of
discovery.
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