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The argument from the good lot: 
Scientific realism and 19th century 
bacteriology
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Challenging the argument 
from the bad lot

2



Un troisième 
jugement

Pierre Duhem 
(1861–1916)

Between two contradictory theorems of 
geometry there is no room for a third judgment; 
if one is false, the other is necessarily true. Do 
two hypotheses in physics ever constitute such 
a strict dilemma? Shall we ever dare to assert 
that no other hypothesis is imaginable? Light 
may be a swarm of projectiles, or it may be a 
vibratory motion whose waves are propagated 
in a medium; is it forbidden to be anything else 
at all?
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Similarly, Van Fraassen’s “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…

The argument from the bad lot

…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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The problem of unconceived alternatives

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. 21.

5



The problem of unconceived alternatives

[The problem of unconceived alternatives] 
poses a credible challenge only to a 
particular sort of scientific inference in a 
particular kind of epistemic context: our 
efforts to confirm or verify scientific 
hypotheses by eliminating competing 
alternatives until only a single well- 
supported candidate theory remains. 

Stanford, P. K. 2010. Exceeding our grasp: Science, history, and the 
problem of unconceived alternatives. Oxford University Press. P. 21.
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The argument from the bad lot

hypotheses H1, H2, …, Hx , Hn

ranking

space of considered 
hypotheses (bad lot?)

Hx > H2 > H1 > … > Hn

acceptance

Hx

Hp, … , Hq

space of possible 
hypotheses
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Darwin on evolution

Classification

I II III

Vestigial 
organs

Homology

Embryology

I: Variation 
II: Differential survival 
III: Inheritance
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Darwin on evolution

Classification

I II III

Vestigial 
organs Homology Embryology

I: Variation 
II: Differential survival 
III: Inheritance

Causal model

IBE

Stage 3: Success!

“it is bare fact, on my theory intelligible”
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Darwin on inheritance

Effects of use 
and disuse

I II III

Reversal to 
ancestral state

Reproduction 
of limbs

Modes of 
reproduction

I: Pangenes from body 
parts 

II: Accumulation in 
gametes 

III: Development of 
offspring
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Darwin on inheritance

Effects of use 
and disuse

I II III

Reversal to 
ancestral state

Reproduction 
of limbs

Modes of 
reproduction

I: Pangenes from body 
parts 

II: Accumulation in 
gametes 

III: Development of 
offspring Causal model

IBE

Stage 3: Failure!
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The argument from the bad lot

hypotheses H1, H2, …, Hx , Hn

ranking

space of considered 
hypotheses (bad lot?)

Hx > H2 > H1 > … > Hn

acceptance

Hx

Hp, … , Hq

space of possible 
hypotheses
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The argument from the bad lot

hypotheses H1, H2, …, Hx , Hn Hp, … , Hq
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C [is a cause] ¬C [is not a cause]

The argument from the good lot

Ranking

C or ¬C

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

I submit this thesis: the argument from the good lot is why we do 
not think that “aspirin relieves headaches” is vulnerable to anti-
realist challenges.
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What exactly constitutes 
a good lot?
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T [my theory] ¬T [not my theory]

Ranking

T or ¬T

Good lots are cheap

If “good lots” were a simple matter of exhausting the space of possible 
hypotheses, then they would be trivial to create:

Thus, good lots must be characterized by more than mere 
exhaustiveness.
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T [my theory] ¬T [not my theory]

Ranking

T or ¬T

Proposal 1: Granularity 
An exhaustive lot becomes good when it 
is appropriately granular. Rejecting a 
complexly structured model, or a set of 
such models, is just not informative?

Proposal 2: Rankability 
An exhaustive lot becomes good when we know how to rank it: and 
ranking causal hypotheses is better understood than ranking catch-
all terms like “¬T”?
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An illustration: Mid-19th century 
research on infectious diseases
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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

% %

first
 divisio

n:  

phys
ician

s
seco

nd d
ivisio

n:  

midwives

20



from Semmelweis, 1861

InterventionControl
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My housemate in spirit, Carl Hempel, gives a story of one hypothesis 
being replaced by the next:

Peter’s permanent revolution

H1: cadaverous matter 
causes childbed fever

observation

acceptance rejection

deduce

H2: putrid matter causes 
childbed fever

observation

acceptance rejection

deduce

H3: bacterial infection 
causes childbed fever

observation

acceptance rejection

deduce

Hempel, C. G. 1966. Philosophy of Natural Science. Prentice Hall.
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Divide et impera

hand-
washing 
measures

reduced 
incidence of  

childbed 
fever

established from 
good lot

removal of 
“cadaverous matter” 

from physicians’ hands

chlorinated lime, 
even in small amounts, 

cures patient

anti-realist 
challenge 
unlikely

defeasible

defeasible

removal of bacteria
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XC

M

Stability without stasis

E

A

The inference “C causes E” is not 
vulnerable to a “bad lot” challenge 
because it proceeds from a good lot. 
However, development is possible and 
required. 

Intermediate steps between C and E 
remain to be elucidated… 

…as do required co-factors (X) of C… 

…and alternative causes (A) of E.
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An historical test? A contrast in 
late 19th century bacteriology
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Robert Koch (1843–1910) on methodology

Koch describes experiments where the blood of 
animals suffering from anthrax can be used to 
induce the disease, while the blood of their 
fetuses cannot be so used:

The results of the experiment were seen 
as proof that, since the only difference 
between the maternal and the fetal 
blood was the presence of bacilli in the 
former and the absence of the same in 
the latter, the virulence of the maternal 
blood could only have been brought 
about by the bacilli. (p. 183)

Koch, R. 1881. Zur Ätiologie des Milzbrandes. Mitteilungen aus dem kaiserl. Gesundheitsamte 1. 
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The etiology 
of anthrax

B. anthracis is competent to 
induce anthrax in model 
organisms.

Under appropriate conditions 
(temperature, gas exchange) the 
bacterium forms resistant spores, 
which can be induced to turn 
back into bacteria.

Koch, R. 1876. Die Ätiologie der Milzbrand-Krankheit, 
begründet auf die Entwicklungsgeschichte des Bacillus 
Anthracis. Cohns Beiträge zur Biologie der Pflanzen 2(2): 277. 

Koch’s careful difference-making 
information elucidated the life 
cycle of anthrax, especially 
disease reservoirs.
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Experimental hypotheses and good lots

BC

E

X

E: Spore formation. 

C / ¬C: Is temperature of a cause of 
spore formation? 

B / ¬B: Is gas exchange a cause of 
spore formation? 

X: Further factors can be tested 
the same way.

¬C ¬B …

Each individual causal factor is part of a good lot: gas exchange is or is 
not a cause of spore formation, a certain temperature range is or is not 
a cause of spore formation, and so on. Although the causal graph may 
be complex and only partially known, the factors under study are not 
susceptible to the problem of unconceived alternatives.
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Cholera expedition 
(1883–1884)

“However, the co-occurrence of [the 
cholera process] and the bacilli in the 
intestinal mucosa does not permit the 
inference that the bacilli are the cause of 
cholera. It could be the other way around, 
and it would be as easy to assume that the 
cholera process causes such destruction of 
the intestinal mucosa that […] one 
particular species of bacilli will be allowed 
to penetrate into the tissues of the mucosa.” 

“This is, so to speak, an 
experiment on humans 
brought about by chance, 
which replaces the missing 
animal experiments in this 
case and serves as a further 
confirmation of the truth of the 
assumption that the specific 
cholera bacilli are indeed the 
cause of the disease.”

Koch, R. 1912. Berichte über die Tätigkeit der zur Erforschung 
der Cholera im Jahre 1883 nach Ägypten und Indien 
entsandten Kommission. In J. Schwalbe, G. T. A. Gaffky, and E. 
Pfuhl, eds., Robert Koch: Gesammelte Werke. Thieme. 
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different lots

Anthrax 

Difference-making information 
establishes the stages of the life 
cycle of B. anthracis. 

The results are broadly accepted. 

Even though a vehement 
controversy with Pasteur ensues, it 
does not concern the difference-
making results.

Cholera 

V. cholerae is isolated and shown 
to correlate with the disease, and 
Koch produces a suggestive 
natural experiment. 

However, the absence of an 
animal model makes it impossible 
to obtain clear-cut difference-
making results. 

The etiology is not broadly 
accepted for a decade, at least 
until the Hamburg epidemic in 
the 1890s.
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Conclusions
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The argument from the bad lot (or the problem of unconceived 
alternatives) threatens a type of eliminative inference in science. 

However, many scientific inferences are not of this type. In 
particular, causal inferences seem to proceed from a good lot. 

What exactly constitutes a good lot is an interesting (possibly 
worthwhile) theoretical question. 

The thesis is simple, but so is the bad lot thesis: the challenge is to 
make the thesis do real historical work. 

Thus: Do inferences from good lots settle debates? Do they survive 
historically? Can scientists tell the difference prospectively?

Conclusions
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