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Logic in Analytic Philosophy: a Quantitative

Analysis

Abstract

Using quantitative methods, we investigate the role of logic in ana-

lytic philosophy from 1941 to 2010. In particular, a corpus of five jour-

nals publishing analytic philosophy is assessed and evaluated against

three main criteria: the presence of logic, its role and level of techni-

cal sophistication. The analysis reveals that (i) logic is not present at

all in nearly three-quarters of the corpus, (ii) the instrumental role of

logic prevails over the non-instrumental ones, and (iii) the level of tech-

nical sophistication increases in time, although it remains relatively

low. These results are used to provide interpretation and appraisal

of the view, widespread among analytic philosophers and labeled here

‘prevailing view,’ that logic is a widely used and highly sophisticated

method to analyze philosophical problems.

There is a large scholarly consensus that one of the most distinctive fea-

tures of analytic philosophy is the pervasive presence of logic. Logic was

certainly present in the works of the fathers of analytic philosophy (espe-

cially Frege and Russell), whose philosophical ideas were deeply influenced

by their logical works. Logic is the “essence of philosophy,” as Russell once

famously stated (Russell 1914). But logic remained influential throughout

the development of analytic philosophy and it is still very influential today.

Perhaps, more influential than ever. At any rate, so influential that it is

commonly believed that a high level of logical sophistication is required from

anyone wishing to follow a debate in analytic philosophy—let alone to engage

in it.
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While it is beyond dispute that no other philosophical tradition can claim

such close proximity to logic, it remains to be decided what exactly is the

role of logic in analytic philosophy. A commonly shared belief is that logic

in analytic philosophy features primarily as an instrument of philosophical

analysis. Possible-worlds semantics, for example, is often applied to philo-

sophical problems such as possibility, necessity, identity and existence, etc.

(Williamson 2013). It is even taken for granted that some philosophical is-

sues can only be addressed using logic. For example, without the logical

semantics brought about by Tarski, the traditional problem of the relation

between language and truth could not have been analyzed—at least not so

rigorously (Hansson 2000, 167). Moreover, logic is one of the instruments

most frequently used by philosophers in the analytic tradition: “[f]or better

or for worse (I think better), the last century-or-so’s developments in logic are

part of the shared knowledge of philosophers, and inform nearly every area

of philosophy. Logic is part of our shared language and inheritance” (Sider

2010, i). And this is not just because logic is traditionally considered as part

of philosophy, but primarily because “[u]nlike natural scientists, who also

use logic and rely on sound reasoning, philosophical methodology involves

an almost exclusive reliance on argument, so that philosophers are naturally

also the researchers most directly concerned with and in some ways most

qualified to investigate the principles of correct inference (Jacquette 2002,

2).

It is not difficult to find evidence for this commonly shared view, both

in early and middle analytic philosophy, and in late analytic philosophy as

well.1 According to Russell, “the study of logic becomes the central study in

philosophy: it gives the method of research in philosophy, just as mathemat-

ics gives the method in physics. [. . . ] The old logic put thought in fetters,

while the new logic gives it wings. It has, in my opinion, introduced the same

kind of advance into philosophy as Galileo introduced into physics”(Russell

1914, 68-69). In an interview, Quine maintained along the same lines that

1By ‘early,’ ‘middle’ and ‘late’ we mean the origins of analytic philosophy, the period
from the mid-30s to the mid-70s, and the last forty years, respectively. The expression
‘late analytic philosophy’ was introduced in Weatherson (2014) and analyzed Bonino and
Tripodi (2018).
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“modern logic is important for a systematic understanding of theoretical rela-

tionships; and when it comes to more analytical studies, both in foundations

of mathematics and in philosophical analysis of concepts generally, logic is

vital”(Quine 2002, 54).2 For von Wright, “[e]ven though logic cannot count

as a branch of analytic philosophy, it is right to label the activities of ana-

lytical philosophers logical study. By philosophical logic I would understand

the analysis of concepts which are peculiar to logic proper – such as, for

example, consistency and entailment – and the application of the formal ap-

paratus of logic for clarifying clusters of concepts generally which attracted

the attention of philosophers” (von Wright 1993a, 42). The pervasiveness of

logic is well expressed by Dummett who thought that “analytic philosophy

is written by people to whom the basic principles of the representation of

propositions in the quantificational form that is the language of mathemati-

cal logic are as familiar as the alphabet” (Dummett 1991, 2). More recently,

Timothy Williamson wrote that “analytic philosophy at its best uses logi-

cal rigor and semantic sophistication to achieve a sharpness of philosophical

vision unobtainable by other means” (Williamson 2007, 46).3

The last quotation alludes to a further idea, which is often implicit in this

kind of evaluations, namely, that the logic applied in analytic philosophy be-

comes ever more technically sophisticated: the closer we get to the present,

the more logical competence is required for philosophical purposes. In other

words, while the technical machinery applied in early analytic philosophy

was relatively simple, large swathes of advanced mathematical logic are now

necessary for philosophers. Therefore, it appears that logic in analytic phi-

losophy is a widely used and highly sophisticated method to analyze philo-

sophical problems. We will conveniently refer to such a commonly shared

belief as ‘prevailing view’.

Certainly, not even the strongest supporter of the prevailing view would

deny that analytic philosophers often use other instruments in addition to

logic. Indeed, other sciences may serve analytic philosophy just as well as

2The interview was given in 1994 and was first published in Edmister and O’Shea
(1994).

3For a comprehensive survey of logical methods in philosophy, see Pettigrew and
Horsten (2011).
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logic. Probability theory, for example, is perhaps even more useful than logic

in tackling some philosophical problems raised in decision theory (Hansson

2000, 170).

Moreover, even those who share the prevailing view would admit that

logic in analytic philosophy plays other roles, too. For example, the area

of philosophy of logic, broadly understood as the philosophical reflection on

logic as a science, is well represented in analytic philosophy (think of the huge

philosophical literature generated by Gödel incompleteness theorems). After

all, logic is a science and just as there is a philosophy of physics or biology,

there should also be a philosophy of logic—and indeed there is (Haack 1978).

But logic is also present in the analytic tradition in the narrower sense that

a certain amount of logical work has been published in journals or volumes

typically addressed to a philosophical readership (especially when there were

only few journals specifically devoted to logic).

Here we intend to assess and compare all these roles of logic in analytic

philosophy using quantitative methods. Special emphasis will be placed on

the instrumental role attributed to logic by the prevailing view. Obviously,

the prevailing view is by itself nothing but a vague, albeit widespread pic-

ture and as such cannot be tested quantitatively. Thus, a preliminary step

towards a quantitative assessment of the prevailing view is to make explicit

and testable that in analytic philosophy (a) logic is widely present, (b) logic is

a method of philosophical analysis and (c) logic is often highly sophisticated.

We will work within the new field of ‘distant reading and data-driven

research in the history of philosophy’.4 The label ‘distant reading’ refers

to Franco Moretti’s approach to literary history, according to which a fresh

understanding of literature and its historical development can be achieved

not by studying in detail a few particular texts (as in the so-called ‘close

reading’), but rather by aggregating and analyzing large amounts of infor-

mation (Moretti 2013a). On the other hand, the term ‘data-driven history

of philosophy’ is the label chosen by Arianna Betti and her research team to

describe their pioneering studies in computational and model-based history

4This was the title of a series of conferences organized at the University of Turin since
January 2017: see https://dr2blog.hcommons.org.
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of ideas (Betti and van den Berg 2014, 2016; Betti et al. 2019). Opera-

tively, we will consider a corpus of works in analytic philosophy and assess

the prevailing view by building an interpretative model in the sense of Betti

and van den Berg (2014) and by describing, for each condition (a)-(c) in

which the prevailing view articulates, a set of instructions (annotation rules)

to measure, within the corpus, the presence of logic as well as its level of

technical sophistication and to establish a criterion to decide whether logic

features instrumentally.

To give a concise anticipatory overview of the results, the data collected

will show that (i) logic is not present at all in nearly three-quarters of the

corpus, (ii) the instrumental role of logic prevails over the non-instrumental

ones, and (iii) the level of technical sophistication increases, although it re-

mains relatively low. These findings will be used to assess the prevailing

view and suggest a historical reconstruction of the development of analytic

philosophy from the 1940s to the present day.

The corpus and general methodology

To conduct our analysis, we narrow down the research field to a specific cor-

pus. We consider a time frame of seventy years from 1941 through 2010,

divided into seven decades, which will serve as units of time: 1941-1950,

1951-1960, 1961-1970, 1971-1980, 1981-1990, 1991-2000, 2001-2010. The cor-

pus consists of the following five journals, which publish regularly articles in

analytic philosophy: The Journal of Philosophy, Mind, The Philosophical

Review, The Proceedings of the Aristotelian Society, Philosophy and Phe-

nomenological Research.

Of course, we could have chosen to divide the time frame differently and

arguably this choice could have affected our results. However, it seems rea-

sonable to suppose that the sort of phenomena we are here investigating can

be captured by using time spans of different lengths; moreover, the division

by decades is common practice in history of philosophy and here we will

follow suit.

To motivate our selection of journals, notice firstly that the corpus con-
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sists of widely recognized leading journals in the analytic tradition; it might

be debated whether they are the five most representative analytic philosophy

journals, but it is undeniable that they are representative indeed. Secondly,

the selection provides a certain variety, especially from a geographical point

of view (two journals from UK, three from the US). Thirdly, these are gen-

eralist journals, which publish articles in every area of analytic tradition and

are by no means limited to a specific topic. What appears on these journals

can therefore be considered representative of what is going on in analytic phi-

losophy in general. Finally, all these journals cover the entire period under

consideration.

Let us now spend some words on general methodology. We proceed by

combining Moretti’s and Betti and van den Berg’s methodologies. These ap-

proaches share many important features (besides, of course, the use of quan-

titative methods). First of all, neither are simply interested in few canonical

texts, but rather in what Margaret Cohen calls the ‘great unread’—that is,

the 99% of literary (or philosophical) production that normally disappears

or is forgotten by the community of scholars (Cohen 1999). Also, both ap-

proaches can be encompassed in the field of digital humanities, if only for the

applications of Natural Language Processing and other computational tech-

niques to textual corpora (Moretti et al. 2011; Betti et al. 2019).5 Finally,

they agree that every quantitative analysis is inevitably theory-laden since

the beginning (from corpus-building to the operationalisation of concepts, to

the very construction of algorithms) and not only at the later stage of data

interpretation (Moretti 2013b; Betti et al. 2017, 2019).

However, there are also subtle differences between the two approaches.

Moretti’s earlier works were not instances of computational (i.e. computer-

assisted) criticism, but rather examples of what might be called human (not

computer-assisted) distant reading. In human distant reading distant read-

ers sometimes focus on metadata: titles, names of authors, publishers, and

5In a recent interview Moretti clarifies: “The term ‘digital humanities’ means noth-
ing. Computational criticism has more meaning, but now we all use the term ‘digital
humanities’—me included. I would say that DH occupies about 50 percent of my work”
Moretti (2016).
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various paratexts.6 In other cases, distant readers take into account full-

text documents and they browse through them or, as Moretti once put it,

they ‘serially’ read them, limiting themselves to detect in the texts specific

features, typically, recurring formal devices or traits (Moretti 2013a, 44).

An example of this procedure is Moretti’s investigation of the presence and

roles of clues in late nineteenth-century detective stories Moretti (2000). The

present investigation certainly belongs to the latter kind of human distant

reading, since we browsed through the full-text articles of our corpus, with

the exclusive aim of detecting in them the presence and roles of logic.

Although Moretti is perfectly aware that ‘operationalizing’ refers to a

process that is central to distant reading, especially in his earlier works

based on human distant reading, he didn’t always provide entirely explicit

operationalisations of the investigated concepts, let alone sets of explicit an-

notation rules to be followed by the serial readers Moretti (2013b). This

has been noticed and criticised by Betti and van den Berg, according to

whom Moretti’s work “takes place under interpretive conditions which are

implicit but heavily infused with theory” (Betti and van den Berg 2016).

For example, in his essay on the titles of British novels, the meaning of, say,

‘Gothic novel’ guides the selection of certain novels among all novels, but it

is left largely implicit (Moretti 2009). And Betti and van den Berg comment:

“That is a bias” (Betti and van den Berg 2016). Notice that the trouble,

here, is not with the mere presence of a bias: that is unavoidable, given

the interpretation-ladennes of each step of the investigation, including the

corpus-building, operationalisation and making up of the list of instructions

for readers/annotators. Rather, the trouble is with the implicit character of

the bias.

Betti and van den Berg proposed to make the interpretive biases explicit

by providing what they call a ‘model’ (Betti and van den Berg 2016, 2014;

Betti et al. 2019). For them the ‘explicitness constraint’ for a methodologi-

cally renovated history of ideas is the maxim according to which “the method

of history of ideas can best be implemented by using explicit and clearly de-

6This kind of distant reading is applied, for example, in Moretti (2009) to literary
corpora and in Bonino and Tripodi (2019) to philosophical corpora.
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signed interpretive models” (Betti and van den Berg 2014, 819-820). One of

the most relevant consequences of this approach is that it makes hypotheses

really testable, hence falsifiable. In this paper we provide an interpretive

model of the prevailing view as well as a set of annotation rules. Therefore,

our work aims at belonging entirely to the interpretative model-building pro-

gram inaugurated by the ‘classical model of science’ of Betti and van den

Berg (2014), and then followed by such works as Betti (2015), Betti and van

den Berg (2016), Sangiacomo (2019), and Betti et al. (2019).7

However, it seems that in some cases a certain degree of implicitness and

arbitrariness is difficult to avoid. This is what happens, for instance, in our

investigation, mainly due to the elusive nature of the concepts under con-

sideration. In other words, we take the expliciteness maxim as a regulative

norm to be applied as much as possible—but not necessarily at all costs.

Thus, we adopt an Aristotelian attitude (very much in the spirit of Moretti’s

original work) of looking “for precision in each class of things just so far as

the nature of the subject admits” (Aristotle, I. 3, 1094b): when all annota-

tion rules have been applied and, rephrasing Wittgenstein, we have reached

bedrock and our spade is turned, we say: “This is simply what we—serial

readers—see”.8

Clearly a corpus of over ten thousands (12,322) articles cannot be read

by humans, not even distantly and not even in a considerably long period

of time. On the other hand, computer-assisted techniques would not be

suitable for the required task, also for the reasons explained above concerning

implicitness and arbitrariness.

This is why we have decided to focus on a sample. More precisely, we took

into account a heterogeneous purposive sample of the entire corpus. Purpo-

sive sampling is a kind of non-probabilistic sampling in which the researcher

selects the elements at least in part according to their judgment. For each

year we selected and read one journal, rather than five, with a random ro-

tation. Therefore in our case the non-probabilistic element in the purposive

sampling is very limited, and only aims at securing that we take into con-

7Arguably, also Petrovich (2018) belongs to this line of research.
8For the original quotation see Wittgenstein (1953).
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sideration the same number of issues for each journal and for each decade.

Not only are there no a priori reasons to suppose that the sample is biased,

but this selection allows us to provide a balanced historical account, which

considers, for each decade, a diverse range of relevant cases. This sample

amounts to the 20% of the entire corpus (approximately, 2500 articles).

However, the purposive sample by itself does not provide data that are

sufficiently fine-grained for our purposes, as some small groups may get lost

in the sampling. In other words, we needed to analyze more logic articles in

order to be able to capture some finer subdivisions within this corpus. The

admittedly most straightforward solution—enlarging the sample—would not

have been very advantageous in terms of the ratio between the number of logic

articles examined and the time required to accomplish the task. Therefore we

chose to resort to a second dataset, consisting of all the articles which have

the value ‘Logic’ in the subject field provided by the Philosopher’s Index.9 In

total there are 1731, but it appears that only 1622 should be really considered

relevant to our analysis (the remaining 109 are false positives, i.e. articles

in which logic is not actually present but are nonetheless counted as logical

by the Philosopher’s Index search engine). Therefore, we have distantly read

more than 4000 articles.

Therefore, the reasons for combining two different sub-corpora is that

each of them provides different kinds of information. Moreover, the two

sub-corpora well integrate with one another, thus obviating each other’s lim-

itations. The heterogeneous purposive sample provides, on the one hand,

unbiased results, at least at a coarse-grained level of analysis (for example,

that concerning the overall presence of logic). On the other hand, this sam-

ple is not suitable to account for finer-grained features (such as the level of

logical sophistication), which might get lost because of the sampling. Such

a shortcoming of the purposive sample has been corrected by taking into ac-

count a larger number of articles in which logic is present. The Philosopher’s

Index sub-corpus provides the additional data to enrich the fine-grained level

of our analysis. The problem with this sub-corpus is that, with respect to

our purposes, it could be biased, because the criteria for assigning an article

9Available at https://philindex.org
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to the subject ‘Logic’ may be regarded as somewhat arbitrary.10 Happily

enough, the results obtained with the heterogeneous purposive sample al-

lows to correct this bias, at least at a coarse-grained level, so that everything

comes full circle.11

An interpretative model of the prevailing view

We now turn to the task of providing an interpretative model of the prevailing

view. In general, an interpretative model is a set of conditions which describe

explicitly a concept and make it suitable for quantitative analysis. As we have

seen, an interpretative model for the prevailing view must account for the

three claims (a), (b) and (c) in which it is articulated. Thus, with respect to

the given corpus, the model is articulated in three main conditions:

M1 logical symbolism or informal notions that are relevant to logic are

present in a large number of articles;

M2 logic is an instrument applied to an autonomous, self-sustaining philo-

sophical problem;

M3 the level of technical sophistication of the logical apparatus is high with

respect to a logical standard (to be defined below) and it increases over

time.

Condition M1 turns out to be quite inclusive with respect to what counts

as logic: a logic article in our sense does not necessarily need to display

logical symbolism—informal discussion of notions that are logically relevant

is enough. With condition M2 we intend to distinguish between articles in

10The analysis revealed that the Philosopher’s Index classification is actually biased in
that, for instance, it tends to exclude articles in which logic plays only an instrumental
role.

11All this means that, with the exception of the total number of articles, all the results
concerning the subdivisions of articles in groups such as logic, instrumental, logical so-
phistication, and so forth are estimated values, obtained in the following way: n = a+ 5b,
where n is the estimated value for group X, a is the number of articles belonging to X in
the Philosopher’s Index dataset, and b is the number of articles belonging to X recognized
in the purposive sample but not present in the Philosopher’s Index dataset. Obviously, b
is multiplied by 5 because the sample amounts to the 20% of the entire corpus.
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which logic is used and those in which logic is the object of a philosophical

investigation; typically the latter are articles in the area of philosophy of

logic, or even logic articles tout court or else articles in history of logic.

Finally, condition M3 is motivated by the idea that to find a principled way

to measure the level of technical sophistication one needs firstly to evaluate

the epithet “highly sophisticated” with respect to a standard internal to

the discipline of logic; secondly, to assess the claim that the logic used in

analytic philosophy is sophisticated, it is necessary to observe the level of

logical sophistication over time.12

These conditions are explicit enough to be assessed quantitatively. In-

deed, it is possible to effectively detect the presence of logical symbolism in

a given article of the corpus or to see whether the article focuses on notions

that are relevant to logic, though not necessarily expressed in logical sym-

bolism. A less straightforward (but nonetheless feasible) task is to establish

a criterion for an article (containing some logic) to be considered as one in

which logic features as a method of philosophical analysis. Finally, one can

measure the level of logical sophistication of an article by evaluating the

logical competence required to its readership.

Annotation rules

The quantitative assessment of the model requires annotation rules, namely

a description of how operationally each condition of the model is to be tested.

In practice, we downloaded and accessed the file of each article and browsed

through it. This operation could take one to ten minutes per article. Each of

the three authors of the present paper distantly read every article, and each

performed the assessment separately. We assessed the articles by a two out

of three majority when only binary choices were involved. In the other cases,

12The second clause of M3 is based on the consideration that the qualification “highly
sophisticated” must be assessed relative to the overall development of logic as a discipline:
since logic arguably becomes more sophisticated over time, the level of sophistication
required in order to be considered high should also raise over time. Therefore, if analytic
philosophy is to be regarded as highly sophisticated from a logical perspective, one should
expect that the level of sophistication of the logic that is present in analytic philosophy
also increases over time.
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the relatively few disagreements among the authors were solved by discussing

together.13

To assess M1, we searched in each article for logical symbols or, in ab-

sence of logical symbols, for logic keywords. Logical symbols include propo-

sitional connectives, quantifiers, modal operators, truth-tables, set-theoretic

operators, lambda notation, etc. Examples of logic keywords are validity,

paradoxes, entailment, etc. Without a complete list of logic keywords, we

relied primarily on our competence of the subject. This is one of the cases

in which there remains an implict component of the analysis and the ex-

pliciteness contraint of the model approach could not be fully satisfied. By

applying this annotation rule it is possible to isolate within the corpus the

‘logic articles’ (LOG for shortness).

Clearly, LOG is by all means a heterogeneous group and many articles in

it simply fall short of satisfying M2. A history of logic article on Aristotle’s

syllogism, for example, certainly satisfies the criteria for being included in

LOG, i.e. it satisfies M1; but it can hardly be considered an article in which

logic is a method of philosophical analysis, hence it does not satisfy M2. To

find those that do satisfy M2, in each article we focused solely on the parts

that were most likely to provide useful information about the type of ‘logical

presence’: the abstract, the first and the last paragraph as well as a page

randomly selected. Following this rule, we found a number of articles that can

be legitimately considered logic articles tout court, as well as articles in which

logic is the subject matter of a philosophical discussion (the latter normally

fall under the umbrella term ‘philosophy of logic’). Since in these cases logic

is present as a discipline (as opposed to an instrument of philosophy) we use

the label Discipl to refer to them.

Moreover, we registered the presence of articles discussing logic from a

historical perspective; finally, we also found articles in which logic is un-

derstood non-deductively, typically articles featuring logic and probability.

These two categories of articles are referred to as Other.

13In very few cases, when we did not reach a clear and shared conclusion, we left the
decision open. For example, if we were hesitant as to whether consider a given paper
belonged to the philosophy of language or the philosophy of logic, we assigned the value
0.5 to each of the alternatives, rather than the value 1 to one of them.
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Once all these non-instrumental roles of logic are detected, there remained

a group of articles ranging across a number of fields from metaphysics to

ethics to philosophy of language in which, in spite of all the differences,

logic is an instrument of philosophical analysis and hence these articles are

representative of M2 of the model. We called these Instr.

The diagram below helps to better visualize the categorization of the

various roles of logic in LOG.

Logic (LOG)


is an instrument of philosophy (Instr)

is not an instrument of philosophy

{
as a discipline (Discipl)

other (Other)

Notice that these categories are not to be understood rigidly. The same

article may arguably fall within two distinct categories; thus, our categories

are not always mutually exclusive. Alternatively, an article may fail to fall

within any of these categories, so they are not jointly exhaustive either.

However, it seems to us that the presence of few borderline cases, i.e. articles

that can be assigned to a category only with a certain degree of arbitrariness,

is not at all surprising and does not impair our results and methodology. At

any rate, the numbers of borderline cases is below 1%.

Finally, to assess M3 we had to find a way to measure the technical

sophistication of each article in LOG, i.e. find out what is the level of logical

competence a reader is required to have in order to be able to understand

the main points of an article. In other words, given an article in the corpus,

how much logic would one need to master in order to have a respectable

grasp of its content? Having a respectable grasp of the logical content of a

paper does not mean being able to put forth articulated objections to it, or

having a deep understanding of all the technical aspects. For our purposes,

a reader with enough competence of the logical content of a paper would

only need to be able, e.g., to follow and engage actively in a discussion of the

paper in an informal seminar. As a matter of fact, there are articles in LOG

that require familiarity only with propositional logic, while others demand

13



knowledge of entire chapters of advanced logic. There are also articles that

call for no familiarity with logical formalism at all. Since it is likely that most

readers would find an article discussing the philosophical consequences of the

compactness theorem more difficult to approach than an article in which only

familiarity with modus ponens is required, we need to find a principled way

to distinguish between them.

First, we need an inventory of the logic topics that are most frequently

discussed in our corpus. A topic is here broadly understood either as a

specific logic (intuitionistic, modal, first-order, etc.) or as an entire sub-

field such as model theory or proof theory. To build the inventory we first

looked at the topics that are actually discussed in the corpus. Indeed, some

topics are only briefly discussed in our corpus, others receive considerable

attention. For example, a number of articles discuss modal logic at length,

whereas sequent calculus is hardly considered at all. Secondly, we have also

taken into account information from the tables of contents of several classical

textbooks and teaching materials.

Author/s Title 1st edition

I.Copi Introduction to Logic 1953

E.Mendelson Introduction to Mathematical Logic 1964

S.C.Kleene Mathematical Logic 1967

H.B.Enderton A Mathematical Introduction to Logic 1972

J.Barwise (ed.) Handbook of Mathematical Logic 1977

D.van Dalen Logic and Structure 1980

R.Smullyan First-order Logic 1995

J.C.Beall Logic: The Basics 2010

Various authors Open Logic Project ongoing

First, notice that the list above includes both traditional textbooks as

well as Open Logic Project, an open-source collection of teaching materials in

logic, edited by an international team of logicians.14 Secondly, these materials

were all published within the time frame 1941-2010. Thirdly, they cover

a huge variety of topics and differ in approach and style. For example,

14The interested reader is referred to http://openlogicproject.org/
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Copi’s Introduction to Logic amply discusses informal fallacies, while other

textbooks do not even mention them. Smullyan’s approach to first-order

logic via semantic tableaux is not shared by any other author. Some of these

textbooks are intended for a mathematical audience, others are specifically

designed for philosophers.

The following are the topics that we will use in our analysis:

Topic Tag

Preliminaries PREL

Propositional Logic PL

Non-classical logics NCL

1st-order Logic FOL

Quantified Modal Logic QML

Deontic and Epistemic Logic DEL

Computability Theory CT

Model and Proof Theory MP

Set Theory ST

Arithmetic PA

Higher-order Logic HOL

The topic PREL covers basic concepts of logic such as the distinction be-

tween deductively and inductively valid arguments, as well as well-known

arguments (modus ponens, modus tollens, disjunctive syllogism, etc.) and

informal fallacies. It also contains elements of naive set theory (the notions

of sets, relations and functions) necessary for a proper understanding of log-

ical semantics. The topic PL includes standard propositional connectives

and truth-tables. Importantly, it does not contain any advanced discus-

sion on meta-theoretic results such as completeness and decidability. NCL

contains three main formalisms that are based on propositional logic: modal

logic, intuitionistic logic and 3-valued logic, all of them at propositional level.

While intuitionistic and 3-valued logic are rarely encountered in the corpus,

modal logic stands out for being one of the most frequently discussed top-

ics. FOL covers the theory of quantifiers and individual variables, as well

as set-theoretic semantics. QML and DEL cover extensions of basic modal
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logic. In particular, while DEL covers applications of modal logic to epis-

temology and ethics/philosophy of law, QML is often used in metaphysical

discussions. CT covers a huge area, which is seldom discussed in our corpus;

it consists of the theory of recursive functions, lambda calculus and Turing

machines. MP contains the most well-known meta-theoretic properties of

logics such as completeness, decidability, compactness, Löwenheim-Skolem

Theorem, cut elimination, interpolation, Lindström Theorem, etc. ST cov-

ers axiomatic set theory (mainly ZF) and set-theoretic paradoxes (Russell,

Cantor, Burali-Forti, etc.) necessary for a philosophical discussion on the

foundations of mathematics. PA includes Peano Arithmetic and Gödel’s in-

completeness theorems. HOL contains mainly the theory of 2nd-order logic,

i.e. quantifiers and predicate variables.

We now want to compare these topics by their level of technical sophisti-

cation. One way to do this is to is think of the set of topics T as ordered by a

relation < of ‘being at least as technically sophisticated as’. More precisely,

given two topics X and Y in T, we agree that X < Y represents the fact

that X is at least as technically sophisticated as Y , or X contains at least as

much logical formalism as Y . We assume that < is reflexive and transitive

on T, but not anti-symmetric. Indeed, anti-symmetry is plainly false under

the present interpretation of < as it is perfectly consistent to think of two

distinct topics X, Y such that X < Y and Y < X. For example, FOL and

NCL are such that both FOL < NCL and NCL < FOL, but they are not the

same topic.15 We also have a special element ⊥ of T representing the lowest

level of logical sophistication (it will be discussed later). In mathematical

jargon, < is a quasi-order on the set of topics T and can be represented as a

Hasse diagram (reflexive and transitive edges are omitted).

15One may wonder why FOL and NCL are treated as equally sophisticated to begin
with. The main reason is that none presupposes the other – although both presuppose PL.
One can, for instance, approach the study of first-order logic without knowing anything
about modal (propositional) logic; viceversa, one can study modal (propositional) logic
independently from first-order logic.
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Although < is not anti-symmetric, for practical reasons it is convenient

not to distinguish between two equally sophisticated topics. For example, for

us it is irrelevant if an article discusses first-order logic or propositional modal

logic, since they are equally sophisticated topics. Thus, we need to identify

topics that have the same level of sophistication. To do this, we define a new

relation ∼ of ‘being equally sophisticated as’ which holds between topics X, Y

in T if and only if X < Y and Y < X. It follows that ∼ is an equivalence

relation. Now, given a topic X in T, we consider the set of all topics that are

equally sophisticated as X. This is normally denoted as [X]∼ and called the

equivalence class of X. Formally, [X]∼ = {Y in T : Y ∼ X}. Intuitively,

[X]∼ is the set of all topics that are indistinguishable from X as far as

the technical sophistication is concerned. More simply, [X]∼ is the level of

sophistication of X. It is easy to see that there are exactly five equivalence

classes on T and we agree on the following notational conventions:

0 := {⊥}
1 := {PREL}
2 := {PL}
3 := {FOL,NCL}
4 := {QML,DEL,CT,MP, ST,AR,HOL}

Next, we consider the set of all equivalence classes on T. This is normally

denoted T�∼ and called the quotient set of T or T modulo ∼. Formally,
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T�∼ = {[X]∼ : X in T}. Intuitively, T�∼ is the set of the levels of sophis-

tication. To avoid cumbersome notation, we will refer to T�∼ as SL (short

for sophistication level). Thus, SL = {0, 1, 2, 3, 4}. Finally, we consider a

relation > on SL defined as follows: [X]∼ > [Y ]∼ if and only if X < Y , for

all [X]∼ and [Y ]∼ in SL. It follows that > is a partial order on SL, i.e. that

> is a reflexive, transitive and anti-symmetric relation on SL. The relation

> is often denoted <∼.

The next step is to assign a level of sophistication to each article in the

logic corpus.For example, if an article uses first-order logic, it will be assigned

to 3. Assignment is done in such a way that if an article is more sophisticated

than another then it will be assigned a higher level of sophistication.

How much logic in analytic philosophy? (LOG)

We are now in a position to assess condition M1 of our model, i.e. to an-

swer the question: with respect to our corpus, how much logic is present in

analytic philosophy? Notice that, in this phase, we are only interested in

the bare presence of logic, without considering what role logic plays or how

sophisticated it is. Thus, the articles in this group may use little or no logical

symbolism; alternatively, they may feature large swathes of advanced logic;

the difference, which will become relevant later, is completely immaterial in

this phase.

The table below shows for each decade (first seven rows) the total number

of articles published in the corpus (first column TOT), the number of articles

in which logic is present (second column LOG) and the percentage of the

logic articles over the total (third column LOG/TOT). The last row shows

the same, but in aggregate form (1941-2010).

18



TOT LOG LOG/TOT (%)

1941-1950 1579 253 16.02

1951-1960 1965 450 22.90

1961-1970 2153 661 30.70

1971-1980 1788 520 29.08

1981-1990 1442 362 25.10

1991-2000 1586 352 22.19

2001-2010 1809 529 29.24

1941-2010 12322 3127 25.38

We analyze first the aggregate result (last row). It seems that logic is

present in approximately one quarter of the corpus, whereas the remaining

three quarters do not include logic at all. This is perhaps better visualized

in the pie chart below, where NON-LOG indicates the articles that do not

contain logic.

LOG

25.38%

NON-LOG

74.62%

It is important therefore to keep in mind that in assessing the role of logic

in our corpus, we are in fact considering only a quarter of the entire corpus.

It is convenient to call the articles in LOG ‘logic corpus’.

If we now look at each decade (first seven rows of the table above), we

can immediately see that the presence of logic in the corpus changes over

time. The number of logical articles never exceeds 30% of the total number

of articles: after a slow start in the 1940s and 1950s, logic reaches its peak

in the 1960s and 1970s to decrease significantly during the 1980s and 1990s,

and then it moves back, close to its maximum level in the last decade.
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These variations call for an explanation. In particular, the sudden de-

crease in the number of logic articles in 1981-2000. Among the reasons for

this phenomenon, we suggest the fact that many logic journals came into ex-

istence starting from the 1970s and other logic journals, which existed before,

started to publish in English. Below is an incomplete list of logic journals

founded around the time in which, according to our results, logic gradually

started to migrate from analytic philosophy.16

Journal Published since

Journal of Philosophical Logic 1972

History and Philosophy of Logic 1979

Archive for Mathematical Logic 1988

Journal of Logic and Computation 1990

Journal of Applied Non-Classical Logics 1991

Journal of Logic, Language and Information 1992

Logic Journal of the IGPL 1993

Mathematical Logic Quarterly 1993

16Notice that Archive for Mathematical Logic and Mathematical Logic Quarterly are
successors of Archiv für mathematische Logik und Grundlagenforschung and Zeitschrift für
mathematische Logik und Grundlagen der Mathematik, respectively, and were published
since the 1950s. The articles, however, were mainly in German.
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With a significant number of newly published journals entirely dedicated

to logic, it is plausible to imagine that many analytic philosophers working

in logic found it more convenient to place their technical results elsewhere.

According to van Benthem, “many logicians have gone elsewhere, to areas

with more lively interactions, in departments of computer science, linguistics,

or even further astray in the social sciences. Indeed, the bulk of logic research

today is done in computer science, as can easily be checked in terms of

numbers of publications, journals, organizations, and sheer variety of research

topics”(van Benthem 2007, 65). Similarly, for Hansson, “[m]uch of the more

technically involved work has been taken over by mathematical logicians, and

recently much of the initiative for developing new formal systems has come

from computer science”(Hansson 2000, 173).

What kind of logic in analytic philosophy?

So far we have taken into account only the mere presence of logic in the

corpus: articles which contain logic in some way were counted as logic articles,

whereas those which did not were counted as non-logical. This is clearly not

enough to assess M2, which requires a more fine-grained analysis: we need to

ask not if logic is present, but how it is present. Indeed, logic appears to be

present in different ways and our annotation rules suggest a categorization

that distinguishes the instrumental role of logic from the non-instrumental

ones.

Logic as an instrument of philosophy (Instr)

Articles in Instr are particularly important for our analysis, since they are a

basic component of our explication of the prevailing view. In fact, the very

idea of logic as an instrument of philosophy seems to substantiate and make

sense of the prevailing view: qua instrument, logic spreads throughout the

entire body of philosophy. Intuitively, a logic article is instrumental when

logic is used to tackle a specific philosophical problem. In other words, the

primary aim of an instrumental article is to approach a philosophical problem

using logic. For the authors of instrumental articles logic can help to better
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understand a philosophical problem. Possibly, to solve it.

As a paradigmatic example of an instrumental article, one may think of

David Lewis’s “Counterpart Theory and Quantified Modal Logic”, published

in The Journal of Philosophy in 1968, where a highly sophisticated logical

machinery is put to use to provide a metaphysical analysis of possible worlds

(Lewis 1968). Another example (perhaps less known but no less significant

for our purposes) is Hector-Neri Castañeda’s “Ethics and Logic: Stevenso-

nian Emotivism Revisited,” published in The Journal of Philosophy in 1967

(Castañeda 1967). Interestingly, Castañeda explicitly states that, while de-

ontic logic “must be pursued for its intrinsic value,” the goal of his work

is to use deontic logic “to test for adequacy the type of meta-ethical the-

ory that has C.L. Stevenson’s so-called ethical emotivism as its most typical

paradigm.” Castañeda also adds that deontic logic is precisely “a philosophi-

cal tool for the examination of other philosophical theories” (Castañeda 1967,

671).

Other cases, however, are more controversial. A source of difficulty in

ascribing an article to the instrumental category is that some instrumental

articles could arguably be considered logic articles tout court. This happens

because it is not always the case that existing logical techniques are simply

imported and straightforwardly applied to philosophy, since standard logic is

often inadequate in philosophy. It is generally agreed that classical first-order

logic, for example, is not inclusive enough (in Quine’s terms) to accommodate

empty domains (Quine 1954), or that two-valued semantics is certainly not

particularly useful in the analysis of vagueness and sorites paradoxes. It

is precisely the lack of a satisfactory logical framework that has driven the

interest in non-classical logics.

Thus, instrumental articles may contain a good deal of novel technical

results and consequently be considered logical articles tout court. The pecu-

liar character of the instrumental articles, however, lies in the fact that the

technical results are key to the philosophical analysis to the extent that they

are designed to solve (or at least better understand) a specific philosophical

problem. In other words, logic in an instrumental article is not present for

its own sake and in principle no attempt is made by the author to advance
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the state of logic as such. On the contrary, in instrumental articles logic of-

fers the method to accomplish a philosophical task. These articles may also

contribute to the development of logic, but it is not their primary objective.

For example, according to our criteria, Charles Wiseman’s “The Theory of

Modal Groups” (published in The Journal of Philosophy in 1970) has been

counted as a logic article tout court. Although the author has some philo-

sophical applications in the background when he states that the theory of

modal groups “may be used by philosophers who do conceptual analysis from

a formal (logical) point of view, for it may be used to formalize a logic for

certain sets of concepts in virtually any branch of philosophy”, it should also

be clear that this is just a suggestion for future work, whereas in this article

he is not trying to solve any specific philosophical problem (Wiseman 1970,

367).

Instrumental articles could also be confused with philosophy of logic ar-

ticles. Just like the instrumental articles, philosophy of logic articles contain

logic and, at the same time, pursue a philosophical goal. Take, for exam-

ple, Michael Kremer’s “Logic and Meaning: The Philosophical Significance

of Sequent Calculus”, published in Mind in 1988 (Kremer 1988). The dis-

cussion involves logical symbolism of Gentzen’s sequent calculus and it takes

a stand in the philosophical debate on inferentialism (Dummett, Prawitz,

Hacking, etc.). Still, the use of logic in Kremer’s work seems to be fun-

damentally distinct from the use of logic in the instrumental articles, the

reason being that the specific philosophical problem under consideration has

its origins and main development in logic. Although logic is, in a sense,

applied for philosophical purposes, the discussion is not centered around a

free-standing, traditional philosophical problem, which exists independently

of the state of the art of logic. In this case, the philosophical purposes in

question are the clarification, explication and better understanding of logic

results or concepts; in a nutshell, they are philosophy of logic purposes.

Thus, to summarize, an article is instrumental if (i) logic is present in

it and (ii) it is not pursued for its own sake, but to tackle a philosophical

problem; moreover, (iii) such a philosophical problem is not a problem di-

rectly and exclusively triggered by a philosophical reflection on logic. This is
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the conception of logic brought about by the prevailing view, for which logic

finds in philosophy a fertile soil for applications and is valuable to philosophy

insofar as it helps philosophers to tackle their own philosophical problems;

and because of such an instrumental role, logic is so widespread in analytic

philosophy.17

Now, in how many articles is logic an instrument of philosophical analysis?

The table below records for each decade (first seven rows) the number of logic

articles published in the corpus (first column LOG taken from the previous

table), the number of articles in which logic is present as an instrument

of philosophy (second column Instr) and the percentage of the instrumental

articles over the logic articles (third column Instr/LOG). The last row shows

the same, but in aggregate form (1941-2010).

LOG Instr Instr/LOG (%)

1941-1950 253 72.5 28.66

1951-1960 450 139.5 31

1961-1970 661 314.5 47.50

1971-1980 520 246 47.31

1981-1990 362 189.5 52.35

1991-2000 352 206.5 58.66

2001-2010 529 384 72.59

1941-2010 3127 1552 49.63

Logic as non-instrumental: purely logical articles and philosophy

of logic (Discipl)

We have seen that a number of articles in the logic corpus are logic articles

tout court. That does not mean that they are not philosophically relevant.

Simply, their authors have the primary aim of advancing the discipline of

logic.

17Conditions (i), (ii) and (iii) above, which provide a more through explanation of the
idea of instrumentality expressed in M2, must not be confused with the annotation rules.
In fact, they would not be operational enough. We are confident that our annotation rules
are able to select a class of articles that is approximately equivalent to the class which
would be ideally selected by (i), (ii) and (iii).
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Beside Wiseman’s article discussed above, another example of this cate-

gory of articles is von Wright’s “Deontic Logic”, published in Mind in 1951

(von Wright 1951). At the beginning, von Wright stated explicitly that the

aim of the article is to introduce a new logical formalism, deontic logic, for

reasoning about “modes of obligations.” Specifically, he wrote that “[i]n the

present paper an elementary formal logic of the deontic modalities will be

outlined” (von Wright 1951).18 A related example is David Meredith’s “A

Correction to von Wright’s Decision Procedure for the Deontic System P”,

appeared in Mind in 1956 (Meredith 1954). Similarly, in his “On the Logic of

Chronological Propositions” (published in Mind in 1966), Nicholas Rescher,

along the lines of Prior’s Time and Modality, develops a tense logic with-

out aiming at specific philosophical problems (Rescher 1966; Prior 1955).

The article is clearly addressed to philosophers and touches upon themes of

philosophical relevance. However, logic is not used in the analysis of a philo-

sophical problem. We shall label works of this kind ‘purely logical articles.’

Purely logical articles should be kept separated from articles in which

logic is still present as a discipline, but as a discipline which is the subject

matter of a philosophical reflection. The research area traditionally called

“philosophy of logic” falls entirely within this category. These articles do

not necessarily contain any new logical result. Rather, they subject well-

known logical results, e.g. Gödel’s incompleteness theorems, to philosophical

scrutiny. Examples include “On Skolem’s Paradox” by Michael David Resnik,

published in The Journal of Philosophy in 1966, or the more recent “Beth’s

Theorem and Deflationism” by Timothy Bays, published in Mind in 2009

(Resnik 1966; Bays 2009). The subjects of philosophical discussion are often

basic notions of logic such as logical consequence, conditionals, etc. Take for

18This example allows us to clarify a subtle point concerning our distant reading method-
ology. One could argue that von Wright conceived of (deontic) logic as an instrument of
philosophy, an instrument that provides a Carnapian explication of (deontic) concepts.
One could try to defend this claim, for example, by pointing out that although von Wright
became a pupil of Wittgenstein, he never ceased to be heavily influenced by the Carnapian
ideas he received as a young man in Finland by his former teacher, Eino Kaila. In the
present article we chose to focus mainly on the paper under consideration, without nec-
essarily considering any further, external information (however interesting and correct it
may be). Rather, we closely adhered to the annotation rules. Therefore, von Wright’s
article has been attributed to the logic proper category.

25



example the series of articles originating from Armstrong’s switches paradox

(see Armstrong 1970; Parks 1972; Gogol 1972; Settle 1973; Corcoran and

Wood 1974).

Although a purely logical article and a philosophy of logic article may

differ in many relevant aspects, neither can be properly regarded as an article

in which logic is used as an instrument to pursue philosophical purposes.

In purely logical articles, logic is certainly not used to solve philosophical

problems. But logic is not instrumental in the case of a philosophy of logic

article either, since there it is the object, rather than the instrument, of the

philosophical reflection. Moreover, it is logic as a discipline that is present

in both. Therefore, it is plausible to merge the purely logical articles and

philosophy of logic articles into a single category, referred to as Discipl. The

table below records the presence of Discipl within the logic corpus LOG.

LOG Discipl Discipl/LOG (%)

1941-1950 253 121 47.83

1951-1960 450 230.5 51.22

1961-1970 661 265.5 40.17

1971-1980 520 226 43.46

1981-1990 362 138.5 38.26

1991-2000 352 120.5 34.23

2001-2010 529 130 24.57

1941-2010 3127 1232 39.40

Logic as non-instrumental: history of logic and non-deductive log-

ics (Other)

Logic as a discipline does not exhaust the non-instrumental roles of logic.

Indeed, many articles in the corpus can in no way be categorized either as

purely logical or as philosophy of logic. On the other hand, they can hardly

be categorized as instrumental, since it is clear that logic there does not play

an instrumental role.

This category (called Other) consists mainly of history of logic articles and

articles in which logic intermingle with other formal disciplines, especially
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probability theory. An example of a history of logic article is “Aristotle’s

Compactness Proof” by Jonathan Lear, published in The Journal of Philos-

ophy in 1979 (Lear 1979). It is undeniable that in this paper logic is present

and widely used, but not as an instrument of philosophy. Nor can this be

considered a purely logic article or an article reflecting philosophically on

logic. It is rather a historical paper on Aristotle’s syllogistic. The category

Other also includes articles in which logic (deductively understood) is mixed

with other formal disciplines, especially probability theory. In these articles

logic is indeed present but it is also so inextricably mixed with a consider-

able amount of probability theory that sometimes it is hard to understand

whether the authors are simply borrowing logical notation or if they mean

to employ logical techniques. For example, during the 1990s a lively philo-

sophical discussion was centered around the so-called ‘doomsday argument,’

with at least five articles entirely devoted to this topic (Leslie 1993; Eckhardt

1993; Krieger 1995; Eckhardt 1997; Scott and Scott 1998; Sowers 2002).

The table below records the presence of Other in the logic corpus.

LOG Other Other/LOG (%)

1941-1950 253 59.5 23.52

1951-1960 450 80 17.78

1961-1970 661 81.5 12.33

1971-1980 520 48 9.23

1981-1990 362 34 9.39

1991-2000 352 25 7.10

2001-2010 529 15 2.84

1941-2010 3127 343 10.97

Comparing the types of logic in analytic philosophy

Looking at the aggregate results of the three tables above, the data reveals

that the categories Discipl and Other jointly cover half of the logic articles in

the corpus (50.37%).
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Other

10.97%

Instr

49.63%

Discipl

39.40%

We now compare the three categories of logic articles with respect to

time. The line chart below shows the temporal evolution of Instr (dashed

line ), Discipl (dotted line ) and Other (straight line ). It appears

that logic as a discipline (Discipl) becomes less dominant as soon as we get

closer to the present, whereas Other even tends to disappear. Overall, the

non-instrumental roles of logic (Discipl and Other) have constantly decreased,

whereas logic as an instrument (Instr) has increased significantly.

28



Discipl

Other

Instr

1
9
4
1
-1
9
5
0

1
9
5
1
-1
9
6
0

1
9
6
1
-1
9
7
0

1
9
7
1
-1
9
8
0

1
9
8
1
-1
9
9
0

1
9
9
1
-2
0
0
0

2
0
0
1
-2
0
1
0

0

10

20

30

40

50

60

70

80

decades

In
st
r,
D
is
ci
pl

an
d
O
th
er

(%
)

How sophisticated is logic in analytic philosophy?

We come now to consider M3, thus applying our annotation rules to mea-

sure the level of logical sophistication in our logic corpus. The two tables

below show the number of logic articles assigned to each level of technical

sophistication.
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0 0/LOG (%) 1 1/LOG (%) 2 2/LOG (%)

1941-1950 44 17.39 161 63.64 30 11.86

1951-1960 72 16 243 54 65 14.44

1961-1970 28 4.24 409 61.88 95 14.37

1971-1980 19 3.65 233 44.81 115 22.11

1981-1990 8 2.21 190 52.49 61 16.85

1991-2000 2 0.57 200 56.82 61 17.33

2001-2010 7 1.32 307 58.04 59 11.15

1941-2010 180 5.76 1743 55.74 486 15.54

3 3/LOG (%) 4 4/LOG (%)

1941-1950 18 7.11 0 0

1951-1960 66 14.67 4 0.89

1961-1970 118 17.85 11 1.66

1971-1980 142 27.31 11 2.12

1981-1990 81 22.37 22 6.08

1991-2000 77 21.87 12 3.41

2001-2010 100 18.90 56 10.59

1941-2010 602 19.25 116 3.71

We begin with a discussion of the aggregate results (last rows of the

two tables above). Regarding level 0, recall that these articles are logic ar-

ticles that require neither knowledge of logical formalism nor acquaintance

with the preliminaries. For the most part, they discuss the logical works

of philosophers that antedate the mathematical turn in logic. Examples of

such articles are N. Rotenstreich’s “Some remarks on the formal structure of

Hegel’s dialectic”, published in Philosophy and Phenomenological Research

in 1944 (Rotenstreich 1944); W. Barrett’s “On Dewey’s Logic”, published in

The Philosophical Review in 1941 (Barrett 1941); or N. Rescher’s “A Rein-

terpretation of ‘Degrees of Truth’,” devoted to Bradley’s logic and published

in Philosophy and Phenomenological Research in 1958 (Rescher 1958).

The data shows that in the overall period (1941-2010) the articles belong-

ing to level 0 correspond to a very small portion (only 5.76%). On the other
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hand, articles at level 1 are by far the most present articles in the logic cor-

pus: more than half the articles in LOG (55.74%) has level of sophistication

1. If one keeps in mind that level 1 is the level of logical preliminaries, the

data reveals that a considerable part of the logic articles published between

1941-2010 does not require a logical competence beyond the preliminaries.

Next, we have the articles of levels 2 and 3. These articles count only for

approximately 15% and 15.5%, respectively, of the logic articles. Since at

these levels lies the core of logic (propositional, first-order and non-classical

logic), the data shows that approximately 30% of the logic articles require

knowledge of at least one of these three fundamental pillars of logic. Finally,

the articles at level 4 count for 4% of the logic corpus. The following pie

chart visualizes the situation in the aggregate period.

0
5.76%

1

55.74%

2

15.54%

3

19.25%

4
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It is perhaps even more interesting to see how the levels of sophistication

change over time. Looking at the chart below, notice that articles at level 0

tend to disappear in the 1960s (see straight line ). On the other hand,

the number of articles at level 1 remains constant throughout the period,

approximately between 64% in the 1940s and 45% in the 1980s (dashed line

). Also articles at level 2 are distributed quite uniformly over the years,

approximately within the range of 11% in the 1940s and 22% in the 1980s
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(dotted line ), whereas articles at level 3 increase over time, although only

moderately (approximately from 7% of the 1940s to 19% of the last decade),

as can be seen in the double-dotted dashed line . Similarly for articles

at level 4 (dotted dashed line ). We conclude that while the number of

articles at the first three levels 0, 1 and 2 either remains constant or decreases,

those at levels 3 and 4 increase. Thus, as the time goes by, logic in analytic

philosophy does become more technically sophisticated. It should be noted

that the number of articles that are responsible for the increase in the level of

technical sophistication is comparatively low: only 602 + 116 = 718 articles

(out of 3127 in the logic corpus) are at level 3 or 4 (22.96%).
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At this point it is natural to ask how the level of technical sophistication

changes according to the kind of logic (Discipl, Instr and Other). In particular,

we are interested in finding out if the level of technical sophistication of Instr

increases. Answering to this question would help to evaluate the prevailing

view (as we modeled it) for which logic as an instrument plays an important

role in analytic philosophy. The following three charts show the levels of

sophistication of the three kinds of logic (the interested reader is referred to

the Appendix for the data).
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From the data it appears that the level of technical sophistication of logic

as an instrument increases over time: the number of logic articles in Instr at

level 3 and 4 goes from 8.28% to 17.71% and from 0% to 6.64%, respectively.

On the other hand, the levels 0, 1 and 2 decrease. Also logic as a discipline

(logic properly understood and philosophy of logic) shows similar tendencies.
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Interpretation of the data and historical ac-

count

Several kinds of data have been presented in the preceding sections, in order

to assess what we called the “prevailing view” concerning the presence of

logic in analytic philosophy. Such a prevailing view has been characterized

by three main features: according to it in analytic philosophy (a) logic is

widely present, (b) it is a method of philosophical analysis, and (c) it is often

highly sophisticated. In order to make this view amenable to a quantitative

analysis, we built a model in which the three features above are turned into

more explicit conditions: (M1) logical symbolism or informal notions that are

relevant to logic are present in a large number of articles; (M2) logic is an

instrument applied to an autonomous, self-sustaining philosophical problem;

(M3) the level of technical sophistication of the logical apparatus is high

with respect to a logical standard and it increases over time. The data

gathered and presented are supposed to provide an answer to the question

whether the conditions M1-M3 are met, and therefore whether (and to what

extent, and how) the prevailing view can be regarded as warranted. Up to

this point, we have deliberately refrained from a general evaluation of the

results. It is now time for such an evaluation or, in other words, for an

overall interpretation of the data. Yet, in the course of the investigation, in

addition to the data directly required to answer the question concerning the

conditions M1-M3, we have also gleaned some other data, apparently more

marginal, and we have focused on some specific aspects of the gathered data,

which proved very helpful in establishing a more thorough understanding of

the phenomena under investigation and in weaving a more convincing and

nuanced historical narrative. Therefore the general assessment of the results

will be intertwined, in this section, with a historical reconstruction of the

development of analytic philosophy from the 1940s to the present day. Of

course, the historical narrative will be incomplete, not only because of its

temporal limitations, but also and especially because of its specific point of

view: the presence and role of logic in the history of analytic philosophy.

The examination of one of those apparently marginal pieces of data pro-
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vides a possible starting point for the historical account. The data in question

concerns the trend of logic articles at level 0, namely, those articles which

require no previous knowledge of logic at all, even at the informal level of

the preliminaries. In the 1940s these articles were still significantly present

(almost 20% of the logic corpus), but during the 1960s they were literally

wiped out.

This suggests something interesting concerning the periodization of ana-

lytic philosophy, especially in the United States: Anglo-American philosophy

becomes fully analytic only in the 1960s.19 In the 1940s and 1950s, on the

Anglo-American philosophical scene a different world was still alive: a world

in which for a philosopher it was natural to discuss the logical views of authors

such as Dewey, Bradley or Hegel, belonging to past traditions, alternative

to the kind of mathematical logic that would eventually have conquered the

ground.20

It is worth noting, incidentally, that these authors are also dealt with in

the non-logical articles (75% of the entire corpus), especially in the earlier

decades (for example, since The Journal of Philosophy is published from

19Things are somewhat different in Britain, but we will not be concerned with these
subtler differences here.

20One may think that the idea of taking the decrease of the lowest level of logical
sophistication as an evidence of the emergence of analytic philosophy presupposes the
prevailing view. In particular, it presupposes M3. And since we use the decrease of level
0 to assess the prevailing view, one may object that there is a circularity in our analysis.
To address this issue it should be noted that behind the idea that a decrease of level 0 can
explain the emergence of analytic philosophy there is the assumption, largely independent
from the prevailing view, that the logic of Dewey, Bradley or Hegel is not the kind of logic
that analytic philosophers are normally interested in; most of them would not even count
this a logic. If so, when we find an article discussing the logic of Dewey, Bradley or Hegel, it
is reasonable to assume that its author is not an analytic philosopher. Now, the assumption
that analytic philosophers are not interested in non-mathematical logic is perhaps implied
by the prevailing view, but it certainly does not impy it. In other words, one does not
need the prevailing view to maintain that analytic philosophers are exclusively interested
in the mathematical logic. Therefore, our analysis does not presupposes the prevailing
view for the simple reason that the prevailing view is a view about the role of logic in
analytic philosophy and the articles at level 0 that disappeared were not arguably written
by analytic philosophers. This triggers another issue: if our corpus is not exclusively
analytic, how can it be representative of analytic philosophy? Here we simply notice that
by ‘representative’ we do not mean that the each and every article in the logic corpus
is an analytic philosophy article, but only that the corpus consists mainly, though not
exclusively of articles in analytic philosophy.
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Columbia University, Dewey is frequently cited in its articles).21 This old

logical world completely disappeared in the 1960s: its massive extinction can

be interpreted as a symptom of Anglo-American philosophy’s becoming fully

analytic.

Of course, though somewhat revisionist (with respect, for example, to

several introductory textbooks), this historical interpretation, which tends

to postdate the moment in which Anglo-American philosophy became fully

analytic, is not entirely new. For example, it agrees with Hilary Putnam’s au-

thoritative personal memoir: “In this country, the departments that produce

the majority of Ph.D.’s that will comprise the next generation of philosophy

teachers are dominated by a single kind of philosophy, namely, ‘analytic phi-

losophy.’ A typical graduate student might envision the history of the last

fifty years as follows: until some time in the 1930s American philosophy was

without form and void. Then the logical positivists arrived, and about fifty

years ago most American philosophers became positivists. This development

had the merit of bringing ‘high standards of precision’ into the subject; phi-

losophy became ‘clear’ and everyone had to learn some modern logic. [. . . ]

Although there are elements of truth here, [. . . ] there is a [. . . ] subtle falsifi-

cation in this account, namely, the claim that forty or fifty years ago logical

positivism was dominant. It is true that if one is interested simply in the

internal development of analytic philosophy, then the fact that the logical

positivist professors were few in number is not important, since the views of

many present-day analytic philosophers developed out of a criticism of the

views of those few. Nevertheless, if we are not to rest content with a partly

fictitious history of American philosophy, it is important to realize that at the

time when logical positivism was supposed to have been dominant, logical

positivists were extremely few and largely ignored” (Putnam 1997, 175-176).

Our interpretation of the data concerning level 0 also agrees with a re-

21A full-text search on JSTOR reveals that ‘Dewey’ occurs in 305 articles published
in The Journal of Philosophy from 1941 to 1960, and in 140 articles from 1961 to 2010,
whereas in The Philosophical Review it has 89 occurrences in the former period and
only 9 occurrences in the latter period. Notice that for The Journal of Philosophy 305
occurrences of ‘Dewey’ in the period 1941-1960 is a significant result, compared to the
occurrences of ‘Russell’ (199), ‘Whitehead’ (155), ‘Carnap’ (95) and ‘Wittgenstein’ (66).
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cent account of the origins of analytic philosophy, based on an analysis, partly

based on quantitative methods, of all articles published in The Philosophi-

cal Review during the 1930s, 1940s, and 1950s (Katzav and Vaesen 2017):

according to Katzav and Vaesen, prior to the 1960s Anglo-American phi-

losophy was characterized by a “philosophical pluralism and a widespread

commitment to addressing meta-philosophical issues related to such plural-

ism ”(Katzav and Vaesen 2017, 774).22 The pluralistic nature was later

abandoned, arguably as the result of a radical change in the editorial policy

of some influential philosophical journals; more specifically, the sudden turn

of Anglo-American philosophy to analytic philosophy is mainly due to the

exclusion, at the institutional level, of the pluralistic approach to philosophy.

Moreover, the data also shows that right after the analytic takeover, dur-

ing the 1960s and then during the 1970s, the presence of logic reached its

peak: around 30% of the entire corpus, nearly twice the presence in the 1940s

(16%). This is likely to be the period in which analytic philosophy started

a process of identity construction which was based, among other things, on

the conviction that mathematical logic is central and plays an important or

even constitutive role in analytic philosophy. This was, of course, a grad-

ual process, during which a certain self-image of analytic philosophy became

more and more widespread and solid. This vague picture includes the largely

implicit and imprecise view, which in this paper we have labelled the ‘pre-

vailing view’ and have attempted to make clearer and more precise by means

of a model. The peak of 30% in the 1960s and 1970s, together with the over-

all average of 25% of articles containing some logic over the entire corpus,

represents at least a rough quantitative specification of M1.

At this point it would be natural to wonder whether these figures are a

lot or a little or, in other words, whether they are enough to fulfill condition

M1 of the model, thereby contributing to confirm the prevailing view. We

would be tempted to answer “a little”, especially if one considers that such

percentages depend on the application of very liberal criteria for including

articles into the logic corpus: even articles with minimal or no formalism at

all are included. Yet, we prefer not to take a definitive stand on this issue.

22See also Katzav (2018).
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One reason is that we did not compare our results with data from other

corpora, considering for example the presence of logic in a corpus of French

or German journals. Should these additional data reveal that logic is present

in, say, 10% of the corpus, it would be fair to conclude that the prevailing

view is, in a certain sense, confirmed. Unfortunately, at the moment we are

not able to give even a rough estimation of how much logic in present in other

corpora and we leave this task to future work. A further and even stronger

reason to refuse a direct answer is that, even if this comparative data was

available, the prevailing view would only be confirmed relatively to other

corpora. And arguably this would not count as an outright confirmation.

However, our refusal to give a final answer to the question, Is 25% – or

30%, for that matter – a lot or a little?, is not our last word. In fact, with the

aim of providing a somewhat indirect and partial answer to this question, we

took into account and analyzed, within LOG (logic articles, 25% of the entire

corpus), different kinds of data, mainly concerning conditions M2 and M3.

With this purpose in mind, we can now turn again to the historical account

we are trying to provide.

At the beginning, in the 1940s, the interest for logic as a subject of

philosophical analysis was prevailing: this was probably a consequence of

the fact that the fathers of analytic philosophy, from Frege to Russell and

Wittgenstein, from Carnap to Quine, had a privileged interest for logic and its

philosophy (most of them produced fundamental technical results on logic).23

Later on, however, the presence and centrality of the philosophy of logic

gradually decreased. On the one hand, it decreased relatively, as a result of

the instrumental conception of logic taking hold: in the logic corpus (LOG),

logic as an instrument (Instr) becomes gradually more present, from 28.66%

23There are, of course, differences among the founding fathers. It is worth noting,
incidentally, that Russell (in a more elementary way) and Carnap (in a more sophisticated
way) had somewhat innovative positions, since they anticipated the view of mathematical
logic as a fundamental instrument for philosophy. The case of Carnap is particularly
interesting: in the 1950s, he used logic as an instrument in his confirmation theory (Carnap
1950) and he also provided an attempt to axiomatize biology for philosophical purposes
(Carnap 1954), based on the work previously done by Joseph Henry Woodger (Woodger
(1937), which in turn had been deeply influenced by Carnap and Tarski’s writings). Carnap
famously called such an instrumental role of logic ‘explication’.
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of the 1940s to 72.59% of the last decade. At a certain point, however, it also

decreased with respect to the entire corpus, i.e., LOG plus non-logical articles

(7.60% in the 1940s; 10.20% in the 1950s; 9.73% in the 1960s; 11.12% in the

1970s; 8.08% in the 1980s; 7.47% in the 1990s; 6.50% in the 2000s), though

it never ceased to be a respectable philosophical sub-discipline, comparable

to other disciplines such as the philosophy of biology or the philosophy of

mathematics.

The constant increase of the instrumental uses of logic may be interpreted

as the realization of condition M2 of the model. It seems to us that the

prevailing view is largely based on the (true) impression that the instrumental

role becomes more and more important in the history of analytic philosophy:

being an instrument, logic spreads out over the entire body of philosophy.

As Dummett wrote in the Introduction to The Logical Basis of Metaphysics,

“Philosophy is, after all, a craft, as plumbing is. Many years ago a plumber

who had come to our house to make some urgent repair which my wife

had vainly attempted herself said to me, ‘You don’t want to go at it bald-

headed, like your good lady here’. Philosophy would interest me much less

if I did not think it possible for us eventually to attain generally agreed

answers to the great metaphysical questions; but I should not have written

this book unless I also thought that we should do better not to go at them

bald-headed”(Dummett 1991, 19). The plumber wrench, it goes without

saying, was logic (and, more precisely, the theory of meaning). On the whole,

condition M2 seems therefore to be fulfilled: logic has in analytic philosophy

an instrumental role, above all.

Two brief remarks can be made on this issue. First, it would be interest-

ing to know how the group of articles in which logic is used instrumentally is

divided internally, according to the sub-disciplines with respect to which logic

is instrumental: metaphysics, epistemology, philosophy of language, etc. Ac-

tually, it is possible to find at end of the Appendix some data concerning the

historical trend of instrumental uses of logic disaggregated by sub-disciplines:

however, this little data may easily remain at the mercy of random variation;

therefore, it should be taken into account mainly for the sake of curiosity,

rather than for the sake of a serious investigation.
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Second, it is worth noting, as a hit and run on external history issues

(which would deserve a much deeper separate investigation), that the view

of mathematical logic as an instrument of philosophy seems to suit well the

analytic purpose of constructing a serious, scientific, and professional self-

image. As is obvious, the view of logic as an instrument is not, in itself,

something new: it is enough to refer to Aristotle’s Organon but also, in

a broader sense, to the debate over the conception of logic as an art, as

opposed to the conception of logic as a science (Peckhaus 1999). In the

case at issue, the somewhat novel and more interesting element depends

on the mathematical nature of contemporary logic, whose pervasiveness as

a technical instrument does allow analytic philosophy to take a scientific

coloring, which in turn seems to be required to have a scientific, rather than

humanistic, self-image (Putnam 1997, 201).

There is still an aspect or a feature to focus on. It is related to the data

concerning the level of logical sophistication of analytic philosophy, which is

the focus of condition M3 of the model. We have already commented above

upon level 0. Let us now focus on levels 2, 3, and 4. The last one, i.e. level 4,

increases during the last decade (2001-2010). This data seems substantially

to agree with an interpretation, recently introduced by Timothy Williamson

in the Afterword of his The Philosophy of Philosophy, according to which

this could be the beginning of a new era for analytic philosophy, an era

largely dominated by sophisticated logic: “This is not the end of philosophy.

It is not even the beginning of the end. But it is, perhaps, the end of the

beginning”(Williamson 2007, 292).

Interestingly enough, a logician such as von Wright, who belonged to a

different generation, would have on the contrary been surprised by this data,

since he had conjectured a different trend: “I shall not predict – he wrote –

what will be the leading trends in the philosophy of the first century of the

2000s. But I think that they will be markedly different from what they have

been in this century, and that logic will not be one of them. If I am right, the

twentieth century will even clearer than now stand out as another Golden

Age of Logic in the history of those protean forms of human spirituality we

call Philosophy”(von Wright 1993b, 23).
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On the basis of the few available data concerning level 4, we do not feel

confident enough to say whether Williamson is right or whether, on the other

hand, von Wright’s conjecture will prove correct in the long run. We can just

remark that our data is compatible with a partly different explanation. A

local explanation, so to speak, as opposed to Williamson’s epochal diagnosis:

one could recognize a few big issues, say, the debate over Gödel’s theorems (a

classic topic in the philosophy of logic) or the use of quantified modal logic in

metaphysics, as almost accidentally responsible for a significant part of the

rise of the level of logical sophistication in the last decade.24

Concerning the articles at levels 2 and 3, they initially increase, they reach

the peak in the 1970s, and they gradually decrease.25 This, together with the

data already discussed about level 4, allows us to claim that in the golden

age of logic in the history of analytic philosophy (the 1970s, indeed, when

LOG is 30% of the entire corpus), in the very period in which it is likely that

the prevailing view has its roots, the highest level of logical sophistication

required to understand the papers was just 3 (the level of first-order logic).

This brings us to move to what is perhaps the most significant part of

our analysis, which concerns the interpretation of level 1. Over the entire

period, the majority (55.74%) of articles of the logic corpus (LOG) are at level

1. In other words, one does not even need to get beyond the preliminaries

to understand most of the logic present in the logical articles. Moreover, if

we merge the first three levels of sophistication into a single level ELEM =

{0, 1, 2} representing the most elementary level of sophistication, it is easy

to see that the articles in ELEM count for 77.04% of LOG. If, on the other

hand, we consider a new level of sophistication ADV = {3, 4} representing

the most advanced level of technical sophistication required, we have that

24However, Williamson might consider the rise of quantified modal logic a confirmation
of his point of view, rather than an alternative account. According to him, the development
of modal logic as metaphysics is one of the most distinctive features of scientific and
professional analytic philosophy in the recent years (Williamson 2007, 2013).

25Here are the results with respect to the entire corpus, namely, LOG plus non-logical
articles (level 2: 1.90% in the 1940s; 3.31% in the 1950s; 4.41% in the 1960s; 6.43 % in the
1970s; 4.23% in the 1980s; 3.85% in the 1990s; 3.26% in the 2000s. Level 3: 1.14% in the
1940s; 3.36% in the 1950s; 5.48% in the 1960s; 7.94% in the 1970s; 5.61% in the 1980s;
4.85% in the 1990s; 5.53% in the 2000s).
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articles in ADV only cover the 22.96% of LOG. The same data also says that

for approximately the 90% (precise percentage: 90.23%) of the overall articles

(logical and non-logical ones), a level of sophistication 1 is enough, and if we

add level 2 (the level of propositional logic), we amply go beyond 90% (more

precisely: 94.17%). Condition M3 of the model does not seem to be fulfilled,

as the average level of sophistication of logic in analytic philosophy is rather

low. This result is probably significant enough to challenge the prevailing

view.

ELEM

77.04%

ADV

22.96%

Conclusions

To conclude, what is the role of logic in analytic philosophy from 1941 to

2010? According to the prevailing view, logic is a widely applied and in-

creasingly sophisticated method of philosophical analysis. Our analysis has

shown that (i) logic is not present at all in nearly three-quarters of the cor-

pus, (ii) the instrumental role of logic prevails over the non-instrumental ones,

and (iii) the level of technical sophistication increases, although it remains

relatively low. Thus, in the light of data, is the prevailing view right? Re-

garding (i), one could say that the prevailing overestimates the role of logic in

analytic philosophy and hence it fails to provide an adequate interpretation

of the history of analytic philosophy. However, in absence of information

regarding the presence of logic in other corpora, some care must be taken

in drawing this conclusion from the data and we are in no position to give
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a definite and uniform answer.26 Regarding (ii), our data provide a more

substantial answer showing that the instrumental role of logic in analytic

philosophy is dominant over the other roles. As we have seen, logic as an

instrument becomes gradually more present, whereas other non-instrumental

roles decrease. Thus, it seems that the interest of logic was motivated by its

capacity to providing a methodology to tackle philosophical problems. Fi-

nally, regarding (iii), while the prevailing view is right in claiming that the

articles where logic is highly sophistcated increase over time, the data show

that overall one does not even get beyond the logic preliminaries to fully

understand most of the logic present in analytic philosophy.
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Carnap, R. 1954. Einführung in die symbolische Logik mit besonderer Berücksichtigung
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Appendix

The level of sophistication of Other

Other at level 0 and 1

Other 0 Other 0/Other (%) Other 1 Other 1/Other (%)

1941-1950 24 40.34 29.5 49.58

1951-1960 47 58.75 28 35

1961-1970 12 14.72 54 66.26

1971-1980 8 16.67 26 54.16

1981-1990 2 5.88 25 73.53

1991-2000 2 8 22 88

2001-2010 2 13.33 10 66.67

1941-2010 97 28.28 194.5 56.70

Other at level 2 and 3.

Other 2 Other 2/Other (%) Other 3 Other 3/Other (%)

1941-1950 3 5.04 3 5.04

1951-1960 5 6.25 0 0

1961-1970 8 9.82 7 8.59

1971-1980 8 16.67 6 12.50

1981-1990 4 11.77 3 8.82

1991-2000 0 0 1 4

2001-2010 2 13.33 0 0

1941-2010 30 8.75 20 5.83

Other at level 4.
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Other 4 Other 4/Other (%)

1941-1950 0 0

1951-1960 0 0

1961-1970 0.5 0.61

1971-1980 0 0

1981-1990 0 0

1991-2000 0 0

2001-2010 1 6.67

1941-2010 1.5 0.44

The level of sophistication of Discipl

Discipl at level 0 and 1.

Discipl 0 Discipl 0/Discipl (%) Discipl 1 Discipl 1/Discipl (%)

1941-1950 17 14.05 74 61.16

1951-1960 22 9.54 110 47.72

1961-1970 15 5.65 123 46.33

1971-1980 10 4.43 69 30.53

1981-1990 6 4.33 42 30.32

1991-2000 0 0 42 34.85

2001-2010 3 2.31 40 30.77

1941-2010 73 5.93 500 40.58

Discipl at level 2 and 3.
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Discipl 2 Discipl 2/Discipl (%) Discipl 3 Discipl 3/Discipl (%)

1941-1950 21 17.35 9 7.44

1951-1960 44 19.09 50.5 21.91

1961-1970 50 18.83 70.5 26.55

1971-1980 56 24.78 82 36.28

1981-1990 33 23.83 38.5 27.80

1991-2000 36 29.88 38.5 31.95

2001-2010 25.5 19.61 32 24.62

1941-2010 265.5 21.55 321 26.06

Discipl at level 4.

Discipl 4 Discipl 4/Discipl (%)

1941-1950 0 0

1951-1960 4 1.74

1961-1970 7 2.64

1971-1980 9 3.98

1981-1990 19 13.72

1991-2000 4 3.32

2001-2010 29.5 22.69

1941-2010 72.5 5.88

The level of sophistication of Instr

Instr at level 0 and 1.

Instr 0 Instr 0/Instr (%) Instr 1 Instr 1/Instr (%)

1941-1950 3 4.13 57.5 79.31

1951-1960 3 2.15 105 75.27

1961-1970 1 0.32 232 73.89

1971-1980 1 0.41 138 56.10

1981-1990 0 0 123 64.91

1991-2000 0 0 136 65.86

2001-2010 2 0.52 257 66.93

1941-2010 10 0.64 1048.5 67.56
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Instr at level 2 and 3.

Instr 2 Instr 2/Instr (%) Instr 3 Instr 3/Instr (%)

1941-1950 6 8.28 6 8.28

1951-1960 16 11.47 15.5 11.11

1961-1970 37 11.78 40.5 12.90

1971-1980 51 20.73 54 21.95

1981-1990 24 12.67 39.5 20.84

1991-2000 25 12.11 37.5 18.16

2001-2010 31.5 8.20 68 17.71

1941-2010 190.5 12.27 261 16.82

Instr at level 4.

Instr 4 Instr 4/Instr (%)

1941-1950 0 0

1951-1960 0 0

1961-1970 3.5 1.11

1971-1980 2 0.81

1981-1990 3 1.58

1991-2000 8 3.87

2001-2010 25.5 6.64

1941-2010 42 2.71

Sub-disciplines in which logic is an instrument

Epistemology Phil. of language Phil. of mathematics

1941-1950 7.14% 28.57% 4.29%

1951-1960 7.64% 22.22% 5.56%

1961-1970 17.04% 23.79% 6.75%

1971-1980 6.94% 30.20% 3.27%

1981-1990 20.11% 23.28% 10.05%

1991-2000 23.50% 22% 15.00%

2001-2010 15.79% 21.32% 5.26%

1941-2010 15.01% 23.98% 7.08%
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Philosophy of mind Moral/political Philosophy

1941-1950 7.14% 0%

1951-1960 3.47% 17.36%

1961-1970 0.64% 9.32%

1971-1980 6.53% 16.32%

1981-1990 4.23% 0%

1991-2000 5% 0.50%

2001-2010 0.53% 5.26%

1941-2010 3.12% 7.47%

Phil. of Science Metaphysics Others

1941-1950 4.29% 48.57% 0%

1951-1960 20.83% 22.92% 0%

1961-1970 4.82% 32.80% 4.84%

1971-1980 11.43% 24.90% 0.41%

1981-1990 7.94% 28.04% 6.35%

1991-2000 6.50% 23% 4.50%

2001-2010 9.21% 40% 2.63%

1941-2010 9.03% 31.25% 3.06%
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