
1 
 

 

 

Salva Veritate 
A master thesis on Bolzanian analyticity and computational methods within philosophical research 

 

By Pauline van Wierst 

  



2 
 

  



3 
 

Cover illustration: Sanne Vrijenhoek 

 

 

 

 

 

 

 

Salva Veritate 
A master thesis on Bolzanian analyticity and computational methods within philosophical research 

 

 

 

 

 

 

 

 

 

Student: 

Pauline van Wierst 

MA Philosophy, VU University Amsterdam 

Stud.nr. 1879413 

 

address: 

Amsterdamseweg 174D 

1182 HK Amstelveen (NL) 

+31 6 20106574 

p.v.wierst@gmail.com 

 

Supervisor: 

Prof. dr. Arianna Betti 

Faculty of Philosophy, VU University Amsterdam 

De Boelelaan 1105  

1081 HV Amsterdam (NL) 

 +31 20 5986681  
ariannabetti@gmail.com 
 

Second reader: 

Stefan Roski 

Philosophisches Seminar der Universität Hamburg 

Von-Melle-Park 6 

20146 Hamburg (DE) 

stefan.roski@googlemail.com 



4 
 

  



5 
 

 

Table of content 
Introduction ............................................................................................................................................. 7 

Chapter 1 – Bolzano’s ideal of scientific rationality: an introduction ..................................................... 9 

Introduction to the Wissenschaftslehre .......................................................................................... 9 

Propositions, ideas, and variation ................................................................................................. 10 

Further concepts from Bolzano’s logic .......................................................................................... 14 

The Classical Model of Science & explanatory proofs ................................................................... 18 

Chapter 2 – The analytic-synthetic distinction and the ground-consequence relation: De Jong & Roski

 ............................................................................................................................................................... 22 

The analytic-synthetic distinction ................................................................................................. 22 

Analyticity and scientific explanation ............................................................................................ 25 

Concluding remarks ....................................................................................................................... 41 

Chapter 3 – A computational approach: Phil@Scale ............................................................................ 43 

Improving philosophical research ................................................................................................. 43 

Computational practice: strengthening the evidence ................................................................... 47 

Conclusion ..................................................................................................................................... 52 

Appendix ................................................................................................................................................ 53 

Background of the tool .................................................................................................................. 53 

Description and examples of the tool’s functionalities ................................................................. 53 

Screenprints ................................................................................................................................... 58 

Results ........................................................................................................................................... 61 

Bibliography ........................................................................................................................................... 65 

Word of thanks ...................................................................................................................................... 69 

 

  



6 
 

  



7 
 

Introduction 

At the time that I had finished my bachelor and started my master in philosophy, I was sure that I 

could tell what the analytic-synthetic distinction was. Certainly, I understood that every philosopher 

that spoke about “analyticity” and “syntheticy” meant slightly different things with those words, but I 

found it not hard to see the common ground of these notions within the works of the philosophers 

that I studied. That changed when during my master I started to study Bolzano’s Wissenschaftslehre. 

My first impression was that Bolzano used those terms to refer to a completely different notion, and 

it took me some time and effort before I could see that there is – at least some – common ground 

with other conceptions of analyticity and syntheticy.  

Some say, analyticity is just a philosopher’s term of art. This is a view of W. Künne, who warns his 

readers not to confuse memories of doctrines about analyticity with pre-theoretical intuitions.1 If this 

is true, then Bolzano’s notion of analyticity is just another invention; one that is slightly or radically 

different from other inventions that circulate under the same name. From this viewpoint, it seems 

unclear why we should bother about analyticity - be it Bolzano’s, or any other conception of it. For 

the only thing we seem to be able to do then, is creating more clarity around some invention, and it 

is hard to see why this would be worthwhile.  

Now Künne argues for this view by stating that there are, as he says, simply no intuitions concerning 

analyticity that we could appeal to (note that I use the term intuition in its ordinary language sense, 

which, as will be clear later, differs from Bolzano’s use of it). It will be clear that Bolzano himself did 

not think that he was just inventing something. In his view, he was giving a proper interpretation of a 

notion that his predecessor Kant had discovered, but had failed to capture in its essence. Although 

Kant in Bolzano’s view did not present an adequate view of analyticity, Bolzano praised him for 

making us aware of something very important.  

A reason to think that Bolzano was right in his view that analyticity is not insignificant, is the 

supposition that he intended to link his notion of analyticity to his notion of an explanatory relation 

(grounding). For I think that we do have clear pre-theoretical intuitions about what constitutes an 

explanation. In fact, in his treatment of grounding Bolzano heavily relies on intuitions about what an 

explanation consists in (well, combined with insights of his predecessors on this subject, but this only 

supports the view that it is something significant that we are looking at). This shows in the fact that 

Bolzano does not define grounding, but sketches it instead, presenting some characteristics and 

examples. 

Whether Bolzano indeed intended to link his notion of analyticity with his notion of grounding is until 

now an open question within Bolzano scholarship. This supposition is brought to the fore in W.R. de 

Jong’s 2001 paper Bernard Bolzano, Analyticity, and the Aristotelian Model of Science. In this paper, 

de Jong formulated an hypothesis about how Bolzano intended to link the distinction between 

analytic and synthetic propositions with the ground-consequence relation, that is, his conception of a 

proper scientific explanation. This thesis will be directed at confirmation or (partial) rejection of this 

hypothesis from de Jong. Hence, the main question of this thesis will be how Bolzano conceived of 

the link between his notion of analyticity and his notion of grounding. 

                                                           
1
 Künne (2006), quoted in Siebel (2011), p. 92 



8 
 

Apart from an attempt to answer this open question within Bolzanian scholarship, this thesis will also 

be a study in philosophical method. In the first two chapters, I will proceed in a way that we could 

consider as a traditional philosophical method. That is, I will present in this chapter insights that I 

gathered by close reading of the Wissenschaftslehre and secondary literature. The first chapter will 

be an introduction of the Wissenschaftslehre and de Jong & Betti’s reconstruction of the core of 

classical views of scientific rationality as the Classical Model of Science. The second chapter will zoom 

in on Bolzano’s notions of analyticity and grounding as presented in the Wissenschaftslehre, and the 

problems that seem to occur when these notions are related to each other such as is proposed by de 

Jong.  

In the third chapter I will investigate whether the research that I did in a traditional way in the first 

two chapters, can be done better by using additionally a computer tool that supports me in analysis 

of the Wissenschaftslehre. During the last academic year I have been part of the project Phil@Scale, 

in which philosophers worked together with computer scientists in order to develop a computational 

tool which is fit for textual analysis within the history of philosophy. Together with Sanne Vrijenhoek, 

a master student of Artificial Intelligence, I developed a tool called “SalVe”, which is directed at 

answering exactly the kind of questions that are central within this thesis. I will use SalVe in order to 

acquire additional information about the Wissenschaftslehre, and see whether the use of this tool 

contributes to the investigation within this thesis.  
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Chapter 1 – Bolzano’s ideal of scientific rationality: an 

introduction 

This chapter is aimed at explaining the notions which are required for the investigation in this thesis. 

It comprises an outline of Bolzano’s theory of science as presented in the Wissenschaftslehre, and an 

introduction to de Jong and Betti’s Classical Model of Science. 

Introduction to the Wissenschaftslehre 

The Wissenschaftslehre (henceforth WL) is Bolzano’s 2000-page theory of science or logic. It was 

published in four volumes in 1837. Bolzano’s motive to write it was mainly his dissatisfaction with the 

logic of his time.2 In Bolzano’s view (especially) the a priori sciences (that is, logic, mathematics and 

theology) were in need of transformation.3 Those sciences should be presented as an axiomatic 

system, Bolzano holds, and in order to enable this he developed a new logic.4 Logic as we understand 

it nowadays, i.e. as formal logic, is in Bolzano’s view only an area within the encompassing 

philosophical discipline that Bolzano refers to with the terms ‘logic’ and ‘theory of science’.5 In 

Bolzano’s view, besides formal logic it comprises general epistemology and methodology of science 

as well.6  

The WL was ground breaking for its careful separation of logical from psychological notions.7 

Judgements are in Bolzano’s view the products of human cognition and must be kept strictly 

separated from propositions, which he takes to be the objective and mind-independent bearers of 

truth.8 Judgements are treated by Bolzano exclusively in connection with the ordo cognoscendi, that 

is the way in which man can know, discover, and describe reality.9 Propositions on the other hand, 

are thought of by Bolzano in connection with the objective order, i.e. the ordo essendi. In Bolzano’s 

view, the goal of science is to discover truths (i.e. true propositions10) and order them in such a way 

that it reflects their objective order.11 Knowing a proposition scientifically consequently, is in 

Bolzano’s view to know it from its objective ground.12 

A science is in Bolzano’s view a collection of truths about a specific part of reality, ordered according 

to their relations of objective dependence.13 In order to reflect the objective order between truths, 

Bolzano introduced his concept of grounding (Abfolge). Bolzano needed the notion of grounding in 

order to be able to transform a collection of truths into an axiomatic system.14 The epistemological 

distinction between a priori and a posteriori has in Bolzano an ontological counterpart in the 

                                                           
2
 Sebestik SEP, section 2 

3
 Sebestik, SEP, introduction, section 2 

4
 Sebestik, SEP, introduction, section 1 

5
 Morscher SEP, section 3.1 

6
 Morscher SEP, section 3.1, cf. WL § 15 

7
 Morscher SEP, section 3.2. Cf. WL § 19  

8
 WL §§ 12, 16 

9
 De Jong (2001), p. 329 

10
 WL § 28 

11
 WL §§ 16, 222, 525 Cf. De Jong (2001), p. 345 

12
 De Jong (2001), p. 333 

13
 WL §§ 1, 16 

14
 Sebestik SEP, section 7 
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distinction between conceptual and empirical propositions and sciences.15 In Bolzano’s view, the 

latter can have their objective ground in the former, but not vice versa.16 So it seems that in 

Bolzano’s view, not only truths are grounded in each other, but the individual sciences as well,17 and 

hence that the conceptual sciences have in Bolzano’s view a founding role for the whole of science.18 

The conceptual sciences are central throughout the WL, and it is mainly those sciences where the 

ideal of rigorous science that Bolzano presents is aimed at.19  

The WL consists of five parts, referring to five different areas of logic. It begins with the Theory of 

Fundamentals (Fundamentallehre) in which Bolzano treats the fundamental concepts of his logic, 

such as propositions and ideas.20 This is followed by the Theory of Elements (Elementarlehre) in which 

he analyses propositions, ideas, and logical relations, in other words: he present his formal logic.21 

Next is the Theory of Knowledge (Erkenntnislehre) in which is treated how we can recognize truths.22 

In the Art of Discovery or Heuristics (Erfindungskunst oder Heuristik) Bolzano explains the rules to be 

observed in the search for new truths.23 And finally, in the Theory of Science Proper (Eigentliche 

Wissenschaftslehre) Bolzano comes to what he conceives as the proper task of a theory of science, 

namely to formulate rules, “according to which we must proceed in the business of dividing the 

entire realm of truth into single sciences and in the exposition thereof in special textbooks if we want 

to proceed in a truly expedient fashion”.24 

Propositions, ideas, and variation 

In order to separate logic strictly from psychology, Bolzano postulated a logical realm different from 

the world of material objects as well as from the world of mental phenomena. This is the realm of 

propositions (Sätze an sich) and ideas (Vorstellungen an sich), which are the bearers of logical 

properties (such as truth) and logical relations (such as logical consequence).25 Propositions and ideas 

are objective, which means that according to Bolzano there are (es gibt) propositions and ideas.26 As 

Rusnock puts it, this should be understood in the sense that a mathematician would say that there 

are prime numbers or that there are solutions to equations of certain kinds.27 In Bolzano’s view 

propositions do not exist in the way that our thoughts and linguistic expressions of them exist, i.e. 

they have no place in space and time and they do not enter into causal relations.28 

Following the convention in Bolzano scholarship, I will use in this thesis square brackets to denote 

propositions and ideas. Thus ‘[Socrates has wisdom]’ will denote the proposition expressed by the 

                                                           
15

 Sebestik SEP, introduction. Cf. WL §§ 133, 488. Although Bolzano believed that the a priori-a posteriori distinction was an 
important one, he thought the distinction should be based on the intrinsic character of propositions and not on their 
relationship to our cognitive faculties.  
16

 WL §§ 133, 221.1, 426 
17

 Sebestik SEP, section 2. Cf. WL § 13. 
18

 WL §§ 133n., 221, 426, 483 
19

 Cf. Sebestik, introduction, section 7 
20

 Sebestik SEP, section 2, WL § 15.5 
21

 Sebestik SEP, section 2, WL § 15.4 
22

 Sebestik SEP, section 2. WL § 15.3 
23

 Sebestik SEP, section 2. WL § 15.2 
24

 Morscher SEP, section 3.1. WL § 15.1, Morscher’s translation.  
25

 WL §§ 19, 25. Cf. Morscher SEP, section 3.2. An sich translates as in itself or in themselves and indicates that propositions 
are independent objects. For the sake of brevity and in accordance with convention, I will just write ‘propositions’.  
26

 WL § 50 
27

 Rusnock 2000, p. 110, 
28

 WL §§ 19, 25 
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words ‘Socrates has wisdom’, and ‘[Socrates]’ and ‘[wisdom]’ will denote the ideas expressed by the 

words ‘Socrates’ and ‘wisdom’ respectively.29 In Bolzano’s view, a proposition is a well-structured 

whole, and a part of a proposition which is not itself a proposition is an idea. As a clear demarcation 

between propositions and ideas, Bolzano holds that propositions as opposed to ideas can be true or 

false.30  

Bolzano distinguishes complex (zusammengesetzte) from simple (einfache) ideas, where the former 

as opposed to the latter have proper parts (Bestandtheile).31 The sum of all proper parts of an idea 

form the content (Inhalt).32 Two ideas can have the same content without being identical, because 

the parts can be arranged in different ways. As an example of this, Bolzano gives [an erudite son of 

an unerudite father], which is not identical with [an unerudite son of an erudite father], and [35], 

which is not identical with [53].33 An idea that is simple (with respect to its content) and singular (with 

respect to its extension) is called an intuition (Anschauung). Bolzano takes intuitions to represent the 

immediate effect that an external object has on our sensibility, and to be designated by the 

demonstrative ‘this’ (‘dies’).34 Ideas which are not intuitions, nor have intuitions as parts, are called 

concepts (Begriffe).35 The objective order of truths within the conceptual sciences consists of purely 

conceptual propositions, that is, propositions that are free from intuitions.36 

With respect to the reference of ideas Bolzano holds the following. An idea is objectual 

(gegenständlich) in case it refers to something, in case it does not it is objectless (gegenstandslos).37 

Objectual ideas may refer to one entity and hence be singular (einzeln), or to more than one and 

hence be common (gemein).38 Different ideas may apply to the same objects, i.e. have the same 

extension (Umfang). Bolzano calls those equivalent ideas (gleichgeltende or Wechselvorstellungen).39 

Also may different linguistic terms express the same idea.40 Bolzano accepts also imaginary 

(imaginären) ideas, i.e. ideas that have contradictory (unverträgliche) parts, an example of which 

would be [square triangle]. Imaginary ideas are necessarily empty with respect to their extension, but 

can nevertheless be genuine subject- or predicate ideas in Bolzano’s view.41 Finally, some ideas are 

symbolic (symbolisch). Those are ideas that refer to other ideas or propositions.42 

All Bolzanian propositions are of the form of the form [A has b], where [A] is the subject-idea, [has] 

the copula-idea, and [b] the predicate-idea.43 Bolzano takes a lot of effort to show that despite the 

variety of their linguistics expressions, without exception every proposition can be transformed into 

this canonical form. A proposition [A has b] is true iff every object that falls under [A] has one of the 

                                                           
29

 Cf. Morscher SEP, section 3.4 
30

 Morscher SEP, section 3.5, WL §§ 25, 55 
31

 WL §§ 56, 61 
32

 WL § 56 
33

 WL § 61. Cf. Morscher SEP, section 3.5. Morscher’s translation. 
34

 WL §§ 56, 197. Cf. Sebestik SEP, section 5.5 
35

 WL § 73 
36

 WL §§ 133, 221.1 
37

 WL § 66 
38

 WL § 68 
39

 WL § 96 
40

 Cf. WL § 60 
41

 WL § 70, cf. WL § 197.2c 
42

 WL § 90 
43

 WL §127. The copula-idea is the idea expressed by ‘has’ or another form of ‘to have’. 
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properties that falls under [b] and [A] is non-empty.44 Consequently, propositions with an empty 

subject-idea are false. When the subject-idea [A] is general, then it has to be taken in its full 

generality. Hence, a proposition of the form [A has b] has to be understood as ‘Every A has b’ or ‘All A 

have b’.45 Further, it has to be added that propositions are either true or false,46 and this eternally 

and in an unrelativized manner.47 

Bolzano developed an innovative method for analysis at the level of propositions, which is called 

variation. This method consists in substitution of some of the ideas within a proposition for 

appropriate other ones, while the other constituents are held constant (on appropriateness I will 

come back later). This substitution of ideas – note that the talk of ‘substitution’ must be taken in a 

metaphorical sense, since propositions do not literally contain parts that can be substituted – reveals 

in Bolzano’s view certain aspects of the nature of the considered proposition(s).48 The method of 

variation is the basis of many important concepts of Bolzano’s logic.  

I will now explain the method of variation. Consider for example the proposition 

1) [Kant is a philosopher]. 

Within this proposition, we can substitute [Kant] for [Frege] and get another proposition: 

2) [Frege is a philosopher]. 

Proposition 2) I will call a [Kant]-variant of 1). Bolzano calls all propositions in which the same 

constituents are held constant propositions with the same form.49 Propositions 1) and 2) are of the 

form [X is a philosopher].  

Bolzano allows substitution of more than one idea at the same time. A [Kant],[philosopher]-variant of 

1) would be: 

3) [Chopin is a composer]. 

The properties of the proposition(s) under consideration that are revealed by means of variation, are 

relative to which ideas are considered to be variable. In Bolzano’s system it must always be made 

explicit which ideas in the proposition(s) under consideration are varied.50 Further, Bolzano does 

some restrictions to variation. First of all, variation must be uniform. This means that when an idea 

that is declared variable occurs more than once in the proposition(s) under consideration, all 

occurrences must be replaced simultaneously by the same idea.51 Second, variation resulting in a 

                                                           
44

 WL § 25. The condition that a proposition should be denotative, i.e. have a non-empty subject-idea, corresponds to the 
requirement usually found in traditional logic, that the subject of a proposition should have existential import. De Jong 
(2001), p. 337. 
45

 WL § 57 
46

 WL § 19 
47

 WL § 125 
48

 WL § 147 
49

 WL § 12 
50

 WL § 147 
51

 There is some discussing going on about this (alleged) requirement. Many scholars have interpreted Bolzano as posing 
this restriction to variation, but Rusnock (2012) points to examples of  propositions that Bolzano presents in the WL, which 
are analytic in his sense if and only if substitution is not applied uniformly. Rusnock (2012), pp. 27-9. However, with Siebel 
(1996, pp. 64-5) we can see that if this requirement was dropped, then this would contradict other assertions of Bolzano, 
for example when he claims of certain propositions that they are universally valid or deducible.  
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proposition with an empty subject-idea is not allowed.52 Third, ideas must be substituted by 

appropriate other ones, so that the proposition as a whole remains meaningful. Bolzano was not 

clear about what this ‘appropriateness’ consists in, but seems to have meant that substitution is 

restricted by grammatical properties of the propositions and the ideas under consideration.53 In a 

general treatment of proof and explanation in the beginning of the WL, Bolzano argues that it is not 

the case that ideas can be replaced by other ideas of just any kind: when in the original proposition b 

is predicated of A, and A and b are varied, then the replacement b’ must be such that it can 

meaningfully predicate something of A’.54 Consequently, whereas 

4) [Kant is a dancer] 

would be an admissible [philosopher]-variant of 1),  

5) [Kant is a prime number] 

is not. 

From this examples, it is clear that there are true as well as false variants of proposition 1). Bolzano 

would say that [dancer] is an idea that makes 1) false when variation is applied with respect to 

[philosopher].55 There are propositional forms for which variation will always lead to truths or 

falsities respectively. For example, the proposition 

6) [The man Caius is mortal] 

will always be true when variation is applied to [Caius]. (Recall that the subject-idea must remain 

objectual, which in this case means that [Caius] can only be replaced by an idea which denotes a 

man.) On the contrary, variation with respect to [Caius] in 

7) [The man Caius is omniscient] 

will always produce falsities. In other words: propositions of the form [the man X is mortal] will 

always be true; propositions of the form [the man X is omniscient] will always be false. Bolzano calls 

the first kind of propositions universally valid, the second universally invalid.56 If a proposition is 

universally valid or invalid with respect to the idea i, Bolzano says that it is analytic with respect to i, 

otherwise, that it is synthetic with respect to i. If there is in a proposition p at least one (‘auch nur 

eine einzige’) idea i, such that p is analytic with respect to i, Bolzano calls it ‘analytic’ without further 

qualification.57 Hence, as it is described by de Jong, Bolzanian analyticity consists in the variability of a 

proposition salva veritate (and/ or salva falsitate) with respect to ideas contained in it.58  

                                                           
52

 WL § 147  
53

 Rusnock argues that Bolzano’s remarks point towards Husserl’s notion of “semantic categories”. Rusnock (2000), p. 128 
54

 WL § 7.5 
55

 WL § 154 
56

 WL § 147 
57

 WL § 148. Cf. De Jong (2010), pp. 251-2.  
58

 De Jong (2001), p. 337 
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Bolzano recognizes that propositions which turn out to be analytic under variation of all their extra-

logical parts, deserve extra attention. He calls those propositions logically analytic.59 An example of a 

logically analytic proposition would be 

8) [Nothing is human and not-human]. 

In Bolzano’s view, this proposition is strictly a proposition about an idea: [[something which has 

humanity and lack-of-humanity] has emptiness].60 The idea [lack-of-humanity] is for Bolzano a 

negative quality in which the original quality [humanity] is preserved.61 Hence, this proposition is of 

the form [[something which has b and lack-of-b] has emptiness], and consequently every [humanity]-

variant of this proposition will be true. 

Bolzano recognizes that the distinction between logical and non-logical ideas is rather unstable (hat 

sein Schwankendes).62 To qualify 8) as a logically analytic proposition, implies that not only the 

paradigmatic examples of logical ideas such as [is] and [not] are logical, but for example [idea] and 

[emptiness] as well.63 Without further remarks about this issue, and simply assuming the distinction 

between logical and non-logical ideas for the time-being, Bolzano adds that we should call analytic 

propositions that are not logically analytic, analytic propositions in the broad sense.64  

Further concepts from Bolzano’s logic 

In the former section, I explained Bolzano’s method of variation with respect to single propositions. 

Now we will consider variation applied to collections of propositions. Based on this, Bolzano defines 

further concepts of his logic. I will discuss the concepts we need for the investigation in this thesis: 

compatibility, deducibility, exact deducibility. 

A collection of propositions A, B, C, D, … is said to be compatible with respect to the ideas i, j, … iff 

there are ideas i’, j’, … such that when substituted for i, j, … in A, B, C, D, …, all of the resulting 

propositions are true. If there is no such collection of ideas, then the collection of propositions A, B, 

C, D, … is said to be incompatible. In order to illustrate compatibility, Bolzano gives the following 

examples. The propositions 

9) [This flower flourishes red] 

10) [This flower smells nice] 

11) [This flower belongs to the twelfth class of Linnaeus’ system] 

are compatible with respect to [this flower], since there is an idea, e.g. [rose], which makes 9)-11) 

simultaneously true. In contrast, the propositions 

                                                           
59

 A point of discussion in the literature is whether Bolzano in case of logically analytic propositions holds that only and all 
logical ideas remain invariant, or that only logical ideas remain invariant. The latter seems to be more in accordance with 
Bolzano’s way of putting it: logically analytic propositions are those in which “die Begriffe, welche den unveränderlichen 
Theil in diesen Sätzen bilden, alle der Logik angehören” WL § 148.3, cf. Rusnock (2012, pp. 31-3) From the examples in the 
WL, it seems that Bolzano himself never varies logical ideas, although he nowhere forbids it. Cf. Sebestik SEP, 6.1 
60

 For the sake of simplicity, I will regularly ignore the canonical propositional form when explaining the concepts of 
Bolzano’s logic. Bolzano himself does this too.  
61

 WL § 136.2, cf. Betti (2012), p. 177 
62

 WL § 148.3. Cf. Simon (1992), pp. 13-40 
63

 Cf. Siebel (2002), p.8 
64

 WL § 148.3 
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12) [No finite being has omniscience] 

13) [Man is a finite being] 

14) [Man has omniscience] 

are incompatible when [finite being], [omniscience] and [man] are considered to be variable, since 

whichever ideas are put in their places, the propositions 12)-14) cannot be made true 

simultaneously. A variation applied to those ideas that makes two of those propositions true, will 

always make the third one false.65  

All truths are compatible with each other, since at least the ideas that constitute them originally 

make those propositions true.66 Bolzano takes incompatibility consequently to be a sign that in the 

collection of propositions considered a least one is false.67 The reverse does however not hold: it is 

possible that within a collection of compatible propositions some or even all of them are false. He 

explains: it is possible that a collection of propositions in their original make-up contains only false 

propositions, but that there are ideas which can make all of those propositions simultaneously true.68 

A special case of compatibility is deducibility. The propositions M, N, O, … are deducible from 

premises A, B, C, D, … with respect to ideas i, j, …, iff A, B, C, D, … are compatible with the 

propositions M, N, O, … and every substitution of the ideas i, j, … by i’, j’ which makes all of A, B, C, D, 

… true, also make all of M, N, O, … true. For example, from the proposition  

15) [Caius is human] 

is 

16) [Caius is mortal]  

deducible with respect to [Caius]. These propositions are compatible, and every substitution of 

[Caius] which makes 15) true, also makes 16) true. Note that 16) is not deducible from 15) when 

variation is applied to more than one idea, or to another idea than [Caius]. Bolzano shows this by 

applying variation in these two propositions not only to [Caius], but also to [human]. In this case, 

variation could lead to a false variant of 16), e.g. [God is mortal].69 Bolzano’s deducibility is a ternary 

relation between the premises, the conclusion, and the variable ideas.70  

Deducibility is in general not a symmetric relation, but it is symmetric in some cases.71 Mutual 

deducibility is called equivalence and is especially in mathematics an important relation. Equations in 

mathematics are properly understood namely nothing else than propositions that express the 

equivalence of different ideas, Bolzano argues.72  

The difference between compatibility and deducibility may be illustrated in the following way: 

                                                           
65

 WL § 154 
66

 WL § 154.6 
67

 WL § 154.7 
68

 WL § 154.8 
69

 WL § 155 
70

 Cf. Sebestik, SEP, section 6.3 
71

 WL §§ 155.3, 156 
72

 WL § 108n. 
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  Compatibility      Deducibility 

The big (green) blocks with the horizontal lines represent a collection of true propositions, e.g. [Caius 

is human], [Caius is mortal], [Caius has lack-of-omniscience]. The smaller vertically placed (blue) 

blocks represent an idea that constitutes (some of)73 them, e.g. [Caius]. In case of compatibility, it is 

required that there is at least one idea that makes all propositions within the collection 

simultaneously true. In a collection that contains the above three propositions, [Caius] would be such 

an idea, and besides [Caius] every idea which denotes a human being. Were we to add another 

proposition to the collection, e.g. [Caius has written Kritik der reinen Vernunft], then there is only one 

idea that makes all of these compatible propositions true, i.e. [Kant]. 

Should it be the case that within a collection of compatible premises, there are propositions such 

that whenever they are true, all the rest of the propositions are true, then the latter are deducible 

with respect to the former. In the illustration, the cases in which the proposition(s) above the black 

line in the middle of the block is (are) true, the proposition(s) beneath it also is (are). For example: 

[Caius is mortal] and [Caius has lack-of-omniscience] are deducible from [Caius is human] with 

respect to [Caius], because whenever something is human, it is also mortal and not omniscient. 

[Caius is human] is not deducible from [Caius is mortal] with respect to [Caius], since there are mortal 

things that are not human, e.g. horses. Note that all three propositions are deducible from [Caius has 

written Kritik der reinen Vernunft] with respect to [Caius], since the one idea that makes this 

proposition true, also makes the other three true.  

In a Bolzanian deduction it might be the case that among the premises there are propositions that 

may be omitted, or that some of them contain ideas that may be omitted, and the conclusion will still 

follow from the remainder of the premises with respect to the same ideas.74 This kind of deductions 

Bolzano calls redundant (überfüllt), and he opposes them to deductions that are exact (genau, genau 

bemessen, or adequät).75 The proposition M is exactly deducible from premises A, B, C, D, … with 

respect to ideas i, j, … iff A, B, C, D, … are such that none of them, nor even any of their parts, may be 

omitted, with M still deducible from the remainder with respect to the same ideas.76 The notion of 

exact deducibility will be further investigated in the next chapter. First, I will address some other 

aspects of Bolzanian deducibility and analyticity, and the way in which they diverge from more 

common accounts of these notions. 

In Bolzano’s view, it is impossible to deduce anything from contradictory premises.77 Since Bolzanian 

deducibility requires compatibility, inferences of the form ex falso sequitur quodlibet do not hold.78 
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This is one of the aspects in which Bolzanian deducibility differs from the modern concept of logical 

consequence.79 

Another aspect in which Bolzanian deducibility differs from the modern concept of logical 

consequence, is illustrated by this famous pair of propositions:  

17) [John is a bachelor] 

18) [John is unmarried]80 

In more common accounts of logic, there is no direct derivation from 17) to 18). In order to account 

for the validity of deductions like these, an extra premise or meaning postulate must be added, 

which expresses that something which is a bachelor, is unmarried.81 In Bolzano’s system, no such 

additions are needed. 18) is deducible from 17), since there is no [John]-variant which could turn 18) 

into a falsehood while making 17) true.  

Inferences like the one from 17) to 18) are valid in Bolzano’s system, since his deducibility is based on 

the circumstance that there is de facto no substitution which leads to true variants of the premises 

and a false variant of the conclusion. A Bolzanian deduction does not imply that the conclusion must 

be true when the premises are, i.e. that it is metaphysically or in principle not possible to have true 

premises and a false conclusion.82 Bolzanian deducibility rests on truth without further qualification, 

in other words: it is non-modal.83  

This non-modality also affects Bolzanian analyticity, and as a result it is not possible to know a priori 

whether a Bolzanian analytic proposition is actually true or false. Recall that a proposition is analytic 

in Bolzano’s sense, when it is universally valid or universally invalid with respect to some idea in it. 

Since the truth of a proposition and all its variants is based on the circumstances in the actual world, 

this implies that a proposition can be analytically true or false by virtue of what actually is the case. 

Consider for example the following proposition:  

19) [The second child of Mr. and Mrs. Johnson plays the piano]. 

Now suppose that all the children of Mr. and Mrs. Johnson play the piano. This circumstance would 

account for the analyticity of 19), since all [second]-variants which lead to objectual subject-ideas, i.e. 

denote actual children of Mr. and Mrs. Johnson, would be true. But would it be the case that Mr. and 

Mrs. Johnson only had one child, then 19) denotes a falsity in Bolzano’s view, since its subject-idea 

would be empty.  

Consequently, in Bolzano´s system knowledge of the actual world can be needed to establish 

whether an analytic proposition is true.84 Not only is this the case with propositions that are analytic 

in Bolzano’s broad sense, but also with Bolzano´s logically analytic propositions. For also in the latter 

case, for example with a proposition of the form [A, which is B, is A], or [A, which is B, is B], factual 
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information is needed to establish its truth, since we need to know that there exists at least one [A, 

which is B].85 This implies that Bolzanian analyticity, contrary to what we usually expect from 

analyticity,86 has nothing to do with aprioricity or truth in virtue of the meaning of terms. 

The Classical Model of Science & explanatory proofs 

It is generally acknowledged among Bolzano scholars that the ideal of rigorous science that Bolzano 

adhered to is a classical one and that this ideal had a strong heuristic force on his theory of science.87 

This classical ideal of proper science was initially inspired by Aristotle’s Analytica Posteriora and has 

been highly influential for over two millennia. The core of this ideal is captured in an abstract way by 

De Jong & Betti’s Classical Model of Science (henceforth CMS).88 The model represents this core as a 

relational structure of seven conditions which in turn contain (sub)concepts. These abstract 

conditions can be specified in order to represent the concrete views on proper science of individual 

thinkers. As such, the model provides an interpretative framework which helps to understand 

individual views on scientific rationality, the extent to which they are continuous with the general 

classical ideal and the points on which they are unconventional.89 I will use the CMS for the 

interpretation of Bolzano’s view on proper science, and use it to introduce Bolzano’s notion of 

grounding. 

The CMS speaks of a proper science as a system S which satisfies the following general conditions: 

(1)  All propositions and all concepts (or terms) of S concern a specific set of objects or are about 

a certain domain of being(s). 

(2a)  There are in S a number of so-called fundamental concepts (or terms). 

(2b)  All other concepts (or terms) occurring in S are composed of (or are definable from) these 

fundamental concepts (or terms). 

(3a)  There are in S a number of so-called fundamental propositions. 

(3b)  All other propositions of S follow from or are grounded in (or are provable or demonstrable 

from) these fundamental propositions.  

(4)  All propositions of S are true. 

(5)  All propositions of S are universal or necessary in one sense or another. 

(6)  All propositions of S are known to be true. A non-fundamental proposition is known to be 

true through its proof in S. 

(7)  All concepts or terms of S are adequately known. A non-fundamental concept is adequately 

known through its composition or definition.  

 

First a general introduction to this model, where after I will treat condition 5 and 3b in more detail. 

Conditions 1-5 relate primarily to the ordo essendi, conditions 6-7 to the ordo cognoscendi.90 The 

homogeneity of a science is posed in the first condition: a science must have an internal unity with 
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respect to its domain.91 Together with conditions 2a, 2b, 3a, and 3b, condition 1 accounts for the 

systematic coherence of a science on the level of concepts and propositions.92 Condition 4 poses that 

a science consists of propositions which are true.93 In conditions 6 and 7 is reflected that any 

proposition of S is known to be true and any concept is adequately known. From these two 

conditions it is clear that the classical ideal of proper science involves a form of (epistemic) 

foundationalism: all knowledge is based on, or is ultimately justified by foundational knowledge.94  

Condition 5 requires that all propositions of S are universal or necessary in one sense or another. De 

Jong and Betti argue that although many philosophers regarded universality and necessity to be 

intrinsically connected, it is appropriate to distinguish these two, and speak of condition 5 as 

encoding both a ‘Universality Postulate’ and a ‘Necessity Postulate’.95 The Universality Postulate, 

which in particular will be relevant in this thesis, requires (at least) that the propositions of S should 

be universal or general. But de Jong and Betti argue that often more is required, for example that the 

propositions of S are maximally general.96 As an example they give the proposition  

20) [The angles of an equiangular triangle together equal two right angles] 

which in the views of various philosophers (Bolzano among them) is not a theorem (i.e. is not a non-

fundamental proposition) of S, because this property belongs not only to equiangular triangles, but 

to all triangles instead.97 In the next chapter I will show how Bolzano shapes this condition in the WL.  

Condition 3b refers to the relation between fundamental and non-fundamental truths (and in 

general between more fundamental and less fundamental truths) within S, and prescribes what 

counts as a proof of the latter by the former.98 De Jong and Betti explain that for some philosophers, 

this relation amounts to their conception of deducibility. Most philosophers however, de Jong and 

Betti argue, hold that something stronger than deducibility is required to satisfy this condition.99 

Aristotle in his Analytica Posteriora distinguished between a syllogism and a demonstrative syllogism, 

where he took only the latter to provide explanatory proof. In Aristotle’s view, scientific knowledge 

consists in knowing why something is the case, as opposed to merely knowing that something is the 

case.100  

As de Jong and Betti point out, Bolzano - like most adherents of the CMS - followed Aristotle in 

this.101 He argues that an argument that relies solely on his notion of deducibility can merely show 
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that something is the case, i.e. provides a certification (Gewißmachung).102 Deducibility on itself does 

not suffice to secure an explanatory relation between propositions. Bolzano shows this with the 

following example: 

21) [In the summer, the thermometer is higher than in the winter], 

22) [In the summer, is it warmer than in the winter].103 

The relation of deducibility between these two propositions holds in two directions: 21) is deducible 

from 22) with respect to [summer] and [winter], as well as vice versa. But 21) is true because (weil) 

22) is, and this is not the case in the other direction.104 Bolzano introduced his notion of grounding 

(Abfolge) to refer to the explanatory relation that is expressed by the term ‘because’.105 It is this 

relation that in Bolzano’s view establishes a real proof (Begründung), that is, a proof proceeding from 

objective grounds (Gründe) to consequences (Folgen).106 Within a proper science in Bolzano’s view, 

all truths are related as grounds and consequences, and fundamental truths are the ultimate grounds 

of all other truths.107  

Bolzano did not succeed in defining the relation of ground and consequence to his own 

satisfaction,108 but elucidates how he conceives of this relation by giving some characterizations and 

examples. As opposed to deducibility,  grounding is a relation that holds between true propositions 

only.109 This seems formally right, for ‘p because q’ should entail that both p and q are true.110 

Bolzano does not define grounding by means of his method of variation, and hence it seems not 

required that the relation of ground and consequence is preserved under variation.111 This also 

implies that grounding, as opposed to deducibility, is a binary relation. Grounding is however 

compatible with deducibility, and in case deducibility obtains and besides that, all true variants are 

cases of grounding, then Bolzano calls this formal grounding.112  

A ground can consist either of a single truth, or of a collection of truths; a consequence always 

consists of a collection of truths.113 Bolzano assumed that every ground has a single consequence, 
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and every consequence a single ground.114 Grounding thus establishes a unique order between 

truths. This unique order seems to be provided in Bolzano’s view by means of two characteristics of 

the ground-consequence relation that he mentioned. First, a ground must be at least as simple as its 

consequence. In Bolzano’s view this means that the content of a ground may not have more simple 

parts (proximate as well as remote) than its consequence.115 Second, a ground must be more general 

than its consequence.116 This means in Bolzano’s view that it has a greater extension (Umfang). In 

Bolzano’s view, those two conditions were almost universally accepted.117  

Proper scientific treatises in Bolzano’s view expose truths in such a way that their objective order is 

reflected. At least in case of the conceptual sciences this should be achievable according to 

Bolzano.118 Grounding is moreover the only form of proper scientific explanation in Bolzano’s view. 

Causality, which can obtain as an explanation in the empirical sciences, can be defined in terms of 

grounding.119 Grounding can be taken as a justification criterion for scientific knowledge, which is 

referred to in condition 6 of the CMS.120 A truth is scientifically known in Bolzano’s view, if it can be 

proved from its ground. Ideally, grounding provides a tree between truths that begins at truths that 

have no further ground, and hence every non-fundamental truth is known from fundamental 

truths.121 As such, it reflects the classical ideal that scientific knowledge should be cognitio ex 

principiis.122  
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Chapter 2 – The analytic-synthetic distinction and the 

ground-consequence relation: De Jong & Roski 

So far we have a general overview of the most important views of Bolzano which are present in the 

WL, as well as of the most important concepts of Bolzano’s logic. Furthermore, we considered what 

conditions are defining for a classical conception of scientific rationality, and how this conception is 

reflected in the WL. This chapter is directed at formulating (by means of “traditional” philosophical 

ways) an answer to the main question of this thesis, namely how Bolzano conceived of the link 

between his notion of analyticity and his notion of grounding. Our starting point will be W.R. de 

Jong’s 2001 paper Bernard Bolzano, Analyticity and the Aristotelian Model of Science, in which he 

formulated an hypothesis about how Bolzano conceived of the link between these two notions. This 

hypothesis of de Jong goes hand in hand with his claim that according to Bolzano, analytic truths are 

not proper theorems of a science. S. Roski argues in his forthcoming dissertation on Bolzano’s theory 

of grounding and the Classical Model of Science, that this claim of de Jong is too strong, and that it 

plausibly applies to Bolzano’s logically analytic truths only. I will compare de Jong’s and Roski’s views 

in order to formulate my own, and answer the main question of this thesis. 

The analytic-synthetic distinction 

Within the debate about “the” analytic-synthetic distinction from Kant until now, Bolzano’s 

conception of the distinction is barely mentioned.123 As de Jong writes, most interpreters seem not to 

be able to go on and do much with this apparently anomalous element in Bolzano’s thinking.124 

Bolzano, as we saw, develops his notion of analyticity on the basis of features of propositions, which 

results in a conception of the analytic-synthetic distinction that is radically different from Kant’s 

conception of it, and also radically different from the conception of this distinction of other post-

Kantian philosophers, and from the way we conceive of this distinction today.125 Bolzano was well 

aware of his departure from Kant on this point, and it seems therefore strange that he borrowed 

Kant’s terminology and used the terms ‘analytic’ and ‘synthetic’ to refer to the specific features of 

propositions that he revealed.  

According to de Jong however, it is not that strange. In his 2001 paper Bernard Bolzano, Analyticity 

and the Aristotelian Model of Science, he argues that when Bolzano’s perception and use of the 

analytic-synthetic distinction is understood within the framework of the Classical Model of Science, 

we can make sense of both Bolzano’s rather strange characterization of the distinction, and his belief 

that he agreed with Kant about the suitable use for this distinction.126 As de Jong does, I will here 

treat Bolzano’s conception of analyticity from its common ground with and his criticism of Kant’s 

views.127 
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Kant introduces the distinction between analytic and synthetic judgments for the first time in the 

first Kritik and considers it also in the Prolegomena.128 The context in which the distinction is 

introduced, is the search for the possibility of knowledge that is both a priori and synthetic. The a 

priori–a posteriori distinction in Kant’s view refers to a distinction between sources of cognition, and 

hence concerns the (objective) grounds that justify judgments; the analytic-synthetic distinction 

refers to a distinction between types of cognition, and hence concerns the content of judgments.129 

Rational sciences, like mathematics, pure physics, and possibly metaphysics, are in Kant’s view 

systems of synthetic a priori judgments. This means that within these sciences, judgments result 

from “synthesis”, i.e. the combination or addition of terms (subject and predicate), have their source 

in reason alone, and give knowledge that is universal and necessary.130 For both the rational sciences, 

as well as the sciences that he qualifies as ‘empirical’, Kant takes analytic judgments to have their 

role solely in the clarification of concepts.131 

The distinction between analytic and synthetic judgments in Kant’s view is illustrated by: 

(1) ‘All bodies are extended’ 

(2) ‘All bodies are heavy’.132 

According to Kant, in (1) the predicate is contained in (enthalten in) the subject, since in thinking of a 

body we also think of something extended in space. The concept ‘extended’ seems to be a part of 

what is meant by ‘body’, and hence this judgment amounts to the clarification of the concept ‘body’. 

In (2) on the other hand, the predicate lies outside the concept. ‘Heavy’ is not thought in the concept 

of ‘body’, but these two concepts must be ‘synthesized’.133 Kant calls judgments like (1) analytic, and 

judgments like (2) synthetic. Analytic judgements are according to Kant explicative 

(Erläuterungsurteile), since they “add nothing to the content of the cognition”. Synthetic judgments 

by contrast are in his view ampliative (Erweiterungurteile), since they “augment the given 

cognition”.134 Both kinds of judgments increase our knowledge: synthetic judgments by posing a 

relation between the subject concept and another concept that lies outside of it, analytic judgments 

by rendering its subject concept more distinct.135, 136  
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Like many other interpreters (e.g. Quine137), Bolzano took Kant’s talk about containment to be 

metaphorical (bloß bildliche Redensart).138 But given Kant’s traditional conception of representations, 

according to which representations are both the terms of judgments and the images of their objects, 

Kant’s talk about containment should be taken literally. In this traditional conception, a cognition is 

composed of the cognitions of the attributes of the object it reflects, and hence we can become 

aware of the details of an object by means of analysis of its representation.139  

Bolzano strongly disagrees with Kant on this point. From his conviction that logic must be kept free 

from psychological admixture, it is in Bolzano’s view not possible that one and the same entity is 

both a logical object and a mental occurrence.140 It is also in Bolzano’s view not the case that ideas141 

are the copies of their objects, rather (in case they are objectual) they have objects: the idea arises in 

our mind when we examine the object itself.142 Moreover, Bolzano states that the distinction 

between analytic and synthetic judgments could not exist if all attributes of an object were 

constituents of an idea, since there are innumerable attributes of objects that we can deduce from a 

concept, although we do not think them as parts of this concept.143  

There is in Bolzano’s view another problem with Kantian analyticity as based on concept 

containment: it allows for propositions that nobody, including Kant himself, would consider to be 

analytic. Bolzano’s example: 

23) [The father of Alexander, King of Macedonia, was King of Macedonia]. 

Bolzano argued that in this example [The father of Alexander, King of Macedonia] is the subject and 

[King of Macedonia] the predicate, and hence that in some sense the predicate in 23) is contained in 

the subject. Since Kant nowhere gives a definition or a restrictive enough characterization of 

‘containment’, according to Bolzano Kant’s view implies that 23) is analytic in Kant’s sense.144 Kant’s 

conception of analyticity in Bolzano’s opinion therefore “falls somewhat short of logical 

precision”.145,146 

Notwithstanding the problems Bolzano conceived with Kantian analyticity, he thought Kant had 

pointed to something important with his distinction between analytic and synthetic judgments. In 

Bolzano’s view, Kant had simply failed to capture analyticity in its proper essence.147 Bolzano took 

Kantian analytic judgments to correspond to propositions of the form [A, which is b, is b], where [A, 

which is b] is the subject idea to be dissected.148 But even when analyticity should amount to 

producing distinctness in concepts like Kant holds,149 there is in Bolzano’s view no reason to restrict it 
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to propositions of this form. For example propositions of the form [A, which is b, is A] and [everything 

is either b or not-b] should be counted among the analytic as well.150 Moreover, analyticity should in 

Bolzano’s view also be applicable to false propositions.151 With this broader view on analyticity, it is 

easy to see that analytick propositions share a feature with the propositions that Bolzano’s view are 

analytic: they contain ideas that can arbitrarily varied without this leading to a change in truth-value. 

In analytick propositions, just like in the mentioned examples of analyticb propositions, the ideas [A] 

and [b] can be arbitrarily varied, while the truth value of the original proposition is preserved. And 

this is in Bolzano’s view what makes analytic propositions really important.  

Bolzano connects analyticity less with the content and more with the form of propositions.152 An 

explanation for this approach of analyticity lies in Bolzano’s mathematical background.153 In his 1817 

paper on the rectification of curves, Bolzano describes a purely analytic procedure in mathematics as: 

“one by means of which a certain function is derived from one or several others through transformations and 

combinations which are expressed by a rule which is completely independent of the nature of the symbolized 

quantities.”
154

 

Bolzano seems to have recognized that applied to logical settings, this feature explains the truth of 

every analytick proposition, as well as the invariance of truth value under variation of every analyticb 

proposition (provided that the reference is not destroyed). Just like an analytic procedure in 

mathematics is independent of the nature of the symbolized quantities, analyticity in logic is 

independent of the concepts that constitute the meaning of a proposition.155 

Analyticity and scientific explanation 

De Jong argues that however Kant and Bolzano differ in their interpretation of the analytic-synthetic 

distinction, there is also an important point of agreement between them: both related the distinction 

between analytic and synthetic judgments (Kant) or propositions (Bolzano) to a distinction in place 

and role of those judgments or propositions within a rational (Kant) or proper (Bolzano) science. 

Kant, in de Jong’s view, introduced the analytic-synthetic distinction to argue that rational sciences 

like mathematics or metaphysics, do not consist of analytic judgments – as was the common view in 

his time156 -, but of synthetic judgments (a priori) instead. Like Kant, Bolzano also conceives of 

scientific propositions as syntheticb in the first place, de Jong argues, and Bolzano too ascribes only a 

restricted role to analyticb truths.157 

Bolzano gives us various indications that he thought of scientific propositions as syntheticb in the first 

place. Already in WL § 12, he states that analytic propositions are much too unimportant (viel zu 

unwichtig) to be led down in any science as a proper theorem (eigenthümliche Lehre) of it.158 And at 

the various occasions throughout the WL that Bolzano stresses the importance of analytic 
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propositions, he does this with respect to the presentation (Darstellung) of a science.159 Hence, he 

seems to restrict the role of analytic propositions to the ordo cognoscendi. This leads one to suspect 

that Bolzano holds that insofar a science is concerned with the reflection of the objective order of 

truths, i.e. the ordo essendi, it consists (primarily) of syntheticb propostions, like it is argued by de 

Jong. 160  

De Jong does not show however, nor is it shown to my knowledge anywhere else in the literature, 

that Bolzano’s view that insofar a science is concerned with the reflection of the objective order of 

truths it consists (primarily) of syntheticb propostions, can very well be accounted for. It is namely a 

consequence of the way he distinguishes between analyticb and syntheticb propositions with respect 

to generality and simplicity. I will show how Bolzano conceives of the difference between analyticb 

and syntheticb propositions with respect to generality and simplicity, and connect that later to 

Bolzano’s views on the objective order of truths.  

I will discuss the connection between the analytic-synthetic distinction and generality by means of an 

example that is also discussed by de Jong & Betti in connection with condition 5 of the CMS: 

20) [The angles of an equiangular triangle together equal two right angles].161  

Bolzano mentions this proposition in WL § 447, and argues that it is analytic with respect to 

[equiangular]. He also argues that 20) is deducible with respect to [equiangular] from the Euclidean 

theorem 

24) [The angles of any triangle together equal two right angles].162 

It is easy to see that 24) is more general than 20), for Bolzano relates generality to the extension of 

concepts, and the cardinality of the collection of objects falling under [triangle] is greater than the 

cardinality of the objects falling under [equiangular triangle].163 It takes some more effort to see that 

the generality of 24) comes with its syntheticy. As I conceive of it, Bolzano argues for this in WL § 

197. 

In my interpretation of WL § 197 Bolzano gives two reasons why he considers 24) to be synthetic. 

The first is that within 24) the property of having angles that together equal two right angles is 

predicated over all triangles, and this is a property that belongs to the full extension of [triangle], but 

is no part of this idea. The second is that there is no idea within 24) that can be arbitrarily varied 

without altering the truth value of the original proposition.  

In 20) however, there is an idea that can be varied truth-preservingly, namely [equiangular]. Within 

20) the property of having angles that together equal two right angles is predicated over all 

equiangular triangles, but the fact that [equiangular] can be varied truth-preservingly is a 

consequence of the fact that [equiangular triangle] belongs to an entire genus of things of which the 

property of having angles that together equal two right angles applies, namely the full extension of 

[triangle]. Therefore, 20) is in Bolzano’s view analytic with respect to [equiangular].  
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In other words: in 24) the property of having angles that together equal two right angles is attributed 

to an idea that has all things that have this property in its extension. This comes with 24) being 

synthetic. In 20) however, this property is predicated over things (i.e. equiangular triangles) that 

belong to an entire genus of things (alle zu einer gewissen Gattung von Dingen gehören) to which this 

property is applicable (i.e. all triangles).164 Therefore as I conceive of it, we could say with de Jong 

and Betti that 24), as opposed to 20), is maximally general. And this shows how in Bolzano’s view 

analyticb and syntheticb propositions are distinguished with respect to their generality: maximally 

general propositions are always syntheticb, and never analyticb.   

Now Bolzano mentions in § 197 – and to my knowledge this so far remained unnoticed -, that those 

propositions in which the subject-idea has a part that can be varied arbitrarily without changing the 

truth value of the original sentence, i.e. analyticb propositions, may be abandoned or levelled down 

(herabgesetzt) from a science.165 This remark seems perfectly in harmony with Bolzano’s remark in 

WL § 12, that analytic propositions are much too unimportant to be led down in any science as a 

proper theorem of it. Considering this, we should keep in mind that in § 197 Bolzano is speaking 

about science from the perspective of the ordo essendi. Therefore, we should take his remark that 

analytic propositions may be abandoned or leveled down to apply only to the exposition of truths in 

their objective order. Later in the WL, for example in § 447, he stresses the importance of analytic 

propositions within the ordo cognosciendi, that is, with respect to the presentation (Darstellung) of a 

science. 

In de Jong & Betti it is argued that 20) is not a proper theorem of S, because it does not satisfy the 

generality requirement that is expressed in condition 5 of the CMS, i.e. it is not maximally general.166 

This shows a rather strong take on what a proper theorem would be, since conventionally “theorem” 

is understood as every proposition that follows from the axioms.167 De Jong holds on to this strong 

take concerning proper theorems in his paper under consideration (2001), and here shows a first 

point of disagreement with Roski.168 In his forthcoming dissertation on Bolzano’s notion of 

grounding, Roski argues that it is too strong to claim that analytic propositions in general are in 

Bolzano’s view not significant truths of a proper science, but that this holds for logically analyticb 

truths only.169 I will argue in this chapter that if we confine ourselves to Bolzano’s views in the WL, 

we cannot maintain Roski’s view that only logically analytic truths should be excluded from being a 

proper theorem of S.170 For now it suffices to notice that we have established so far that in 

accordance with de Jong’s claim, it seems that in Bolzano’s view a science in so far as it is considered 

with the objective order of truths it consists primarily of syntheticb truths, because syntheticb truths 
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are more general compared to analyticb truths. I will continue by showing that syntheticb truths are 

also simpler than to analyticb truths. 

It seems clear that in Bolzano’s view, analyticb propositions differ from syntheticb ones with respect 

to simplicity, for in WL § 197 Bolzano shows that a proposition with either a simple subject-idea, or a 

predicate-idea that is simple or composed of simple parts, must be syntheticb. He does this in the 

following manner. Since Bolzano takes a simple idea to be an idea which has no proper parts,171 

variation of a simple idea obviously implies that this whole idea is substituted for another one. 

Whenever in a proposition with a simple subject-idea, the subject-idea is varied (while the predicate 

is kept fixed), then among the resulting propositions there will be true as well as false ones. For 

whereas 

27) [This is a horse] 

may be true when [this] is referring to a horse – recall that Bolzano takes intuitions to be simple ideas 

-, it will be false when [this] refers to a cat. Consequently, Bolzano holds that propositions with a 

simple subject-idea cannot be analyticb with respect to that idea, and hence must be syntheticb.172  

Something similar applies to propositions with a predicate-idea that is either simple or composed of 

simple parts, Bolzano continues. As an example of a simple predicate-idea, Bolzano mentions the 

concept of reality (Wirklichkeit). It is clear that propositions of the form [X has reality] cannot be 

universally true with respect to [X], since in Bolzano’s view there are things that do not have 

reality.173 For example 

28) [√2 has reality] 

is a false instantiation of this propositional form. It is in Bolzano’s view also the case that when the 

predicate-idea is composed of simple ideas, none of these ideas can be truth-preservingly arbitrarily 

varied. For in his view, this clearly can lead to false variants, for example – recall that only for subject-

ideas it is required that objectuality is preserved under variation174 - when variation results in an 

imaginary predicate-idea.175 Consequently, Bolzano holds that besides propositions with a simple 

subject-idea, propositions with a predicate-idea that is either simple or composed of simple parts 

must equally be syntheticb.176 From this I conclude that in Bolzano’s view, analyticityb, as opposed to 

syntheticyb, requires that the proposition contains at least one complex idea.  

The upshot of the above is that the most general and simplest propositions within a science are in 

Bolzano’s view syntheticb, and not analyticb. Therefore, it seems that Bolzano holds like de Jong 

argues, that analyticb propositions are not proper theorems of S. Now, generality and simplicity are 

exactly the characteristics that Bolzano mentions in connection with his notion of grounding. As we 
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saw in the previous chapter, Bolzano introduced grounding to present propositions in such a way 

that their objective order is reflected. Grounding, in terms of de Jong “assigns every truth its proper 

place in reference to other truths within the science in question”.177 Consequently, it seems very 

natural to link the analyticb-syntheticb distinction to Bolzano’s notion of grounding.  

Unfortunately, we cannot say with complete certainty whether Bolzano himself thought that these 

two notions are linked, since he nowhere mentions how he conceived of the relation between the 

analyticb-syntheticb distinction and the ground-consequence relation. But de Jong believes that “it is 

quite possible to say approximately what Bolzano must have had in mind here”.178 According to de 

Jong, Bolzano conceived of this relation in the following manner: 

BJ) If α is an analyticb truth there is a corresponding syntheticb truth β which is the (complete) 

ground of α.179 

Hence, in de Jong’s view, Bolzano would have argued that every analyticb truth is grounded in a 

syntheticb truth.  

Now there is one non-trivial claim upon which BJ) is based, that must be accounted for before we can 

start to elaborate on BJ). This claim is that, as de Jong holds, Bolzano assumes that the relation of 

ground and consequence is a special case of deducibility.180 This claim is particularly remarkable, 

since Bolzano himself explicitly denies this.181 If Bolzano had thought that the relation of ground and 

consequence is a special case of deducibility, then he would have confirmed that whenever a truth is 

a consequence of its ground, it would be deducible from that ground.182 To the contrary, Bolzano 

gives an example which he takes to prove that not every truth is deducible from its ground.183 It is 

however recently convincingly argued in the literature that Bolzano was forced to take this 

standpoint from a shortcoming in his conception of grounding, and that he would have been happy 

to embrace the claim that grounding is a special case of deducibility, or more specifically: a special 

case of exact deducibility.184 Exact deducibility seems to be more appropriate than deducibility 

(without further qualification), because in case of the latter it is permitted that a truth is deduced 

from a great (in fact infinite) collection of premises,185 and this is irreconcilable with the requirement 

that a ground is at least as simple as its consequence. It seems clear that de Jong takes this 

standpoint, so let us – at least for the moment – assume as well that grounding is a special case of 

exact deducibility.  

I will present three arguments that de Jong brings to the fore in order to support BJ). The first 

consists in an example, and appeals to a fragment in which Bolzano discusses Kant. De Jong points 

out that in WL § 197, which is directed to proving that there are analytic and synthetic propositions, 

Bolzano discusses in some detail a geometrical truth: 

25) [The angles of this triangle are together equal to two right angles]. 
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In Bolzano’s view, this is an analyticb truth, because it is universally valid with respect to [this].186 De 

Jong points out that Kant gives exactly this example in his KdrV.187 Kant holds, as de Jong explains, 

that “this triangle” is an intuition a priori, and that 25) allows us to demonstrate the Euclidean 

theorem “The angles of any triangle are together equal to two right angles”, i.e. 24).188 De Jong 

argues that when Bolzano discusses 25), he argues that Kant’s proof of this theorem is not a proper 

scientific demonstration, i.e. a proof of a consequence by its ground, but only a certification instead. 

De Jong points out that in Kant’s proof, which is a deduction of 24) from 25), the generality condition 

is broken, that is, his proof goes from the less general to the more general.189 Hence, de Jong argues, 

in Bolzano’s view, Kant’s alleged proof is in the wrong direction: in a proper scientific proof according 

to Bolzano 25) should be deduced from the more general 24) instead of vice versa. This argument of 

Bolzano as presented by de Jong supports BJ): Bolzano conceived of the relation between the two 

propositions in such a way that the Euclidean theorem 24), which is a syntheticb truth, grounds the 

analyticb truth 25).190  

De Jong’s second argument to support BJ) is that most examples which Bolzano brings to the fore in 

his discussion of the analytic-synthetic distinction and the notion of universal validity, can easily be 

linked to the ground-consequence relation.191 As an example, de Jong gives: 

26) [A morally evil man deserves no respect]. 

In Bolzano’s view, 26) is analytic with respect to [man].192 This implies, as de Jong argues, that 26) is 

deducible with respect to [man] from 

27) [A morally evil being deserves no respect], 

which is not only more general than 26), but also – supposed that [man] is a more complex idea than 

[being]193 - simpler. Hence, the analyticb truth 26) is deducible from 27), which has both 

characteristics – being simpler and being more general – that need to be fulfilled in Bolzano’s view in 

order for a proposition to be the ground of another one. De Jong does not explain how Bolzano 

conceived of simplicity and generality with respect to the ground-consequence relation; I will explain 

this now.  

When Bolzano in § 221 discusses grounding and mentions the simplicity condition, he starts doing 

this with respect to the ideas that constitute the truths. His point seems to be that the propositions 
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which constitute the ground (of a conceptual truth194) may separately not contain a greater amount 

of remote parts, i.e. simple ideas, than is contained in the consequence. He argues in WL § 221.2:  

The propositions that form the objective ground of a pure conceptual truth, may separately contain no more 

simple parts than this truth itself. In my opinion, the common form of argument: 

 [(i)] Whichever has a, has b; 

 [(ii)] Whichever has b, has c; 

 [(iii)] Whichever has a, has c. 

does not represent a relation of grounding, if either the concept b is more complex than a, or b is more complex 

than c. For in the first case, the second, and in the second case, the first of the two premises would be more 

complex than the conclusion.
195

 

Hence, Bolzano holds that the ground may not contain any truths that are more complex than the 

truths within the consequence, and in his view this requires that the truths within the ground each 

contain an amount of simple ideas that does not exceed the amount of simple ideas that each of the 

consequences contains.196 Note that this implies that in the above example, we cannot take the 

conjunction of [(i)] and [(ii)], i.e. [Whichever has a, has b, and whichever has b, has c], to be the 

ground of [(iii)], because this conjunction will certainly contain more simple ideas then [(iii)]. The 

conjunction, namely will contain all three of [a], [b], and [c], whereas [(iii)] contains only [a] and [c]. 

Separately, [(i)] and [(ii)] will not be more complex than [(iii), provided that the above requirement is 

fulfilled, namely that [b] is not more complex than one or both of [a] and [c]. This example 

generalizes over all grounds which consist of more than one truth.  

Bolzano continues his treatment of the simplicity condition of grounding, by arguing that whenever a 

truth is deducible from its ground, its ground is the simplest collection of truths (einfachsten Inbegriff 

von Wahrheiten) from which the truth is deducible:  

In general it seems to me that the truths A, B, C, …, which constitute the ground of a truth M that is also deducible 

from them, must always be the simplest collection of truths from which M is deducible; provided [α] that always 

the same ideas are considered variable, and [β] none of the premises separately becomes more complex than the 

conclusion.
197

 

It seems natural to interpret the simplest collection of truths as the smallest collection of truths.198 

Hence, Bolzano seems to argue here that whenever a truth is deducible from its ground, there is no 

other collection of truths such that this truth is deducible from them, whenever the two provisos [α] 

and [β] are fulfilled. [β] Expresses the simplicity requirement with respect to ideas that I discussed 

above. [α] Expresses the requirement that the ground will be the smallest collection of truths from 

which a truth is deducible, if the same ideas are considered variable. Surely, [α] shows Bolzano’s 

awareness of the fact that there is no absolute sense in which a truth is deducible from its premises, 

because Bolzanian deducibility is a ternary relation and depends on the ideas that are considered 
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variable.199 But in my view, [α], i.e. the proviso that “always the same ideas are considered variable”, 

is a bit strange, for: the same as what? I think that we can only make sense of this fragment, i.e. WL § 

221.5, in the light of what follows, namely WL § 221.6. I think that Bolzano for analysis’ sake wrote 

two different subsections – § 221.5 applying to simplicity and § 221.6 applying to generality -, but the 

two of them are intertwined. Moreover, in my view this shows that for Bolzano simplicity and 

generality are intrinsically connected.  

I will argue for this, by showing an interpretation that does not take WL § 221.5 and WL § 221.6 to be 

intertwined, namely Roski’s.200 Roski takes WL § 221.5 on itself, and shows on this basis that there 

arises a problem for Bolzano. I will show that in my interpretation, which takes WL § 221.5 as 

intertwined with WL § 221.6, this problem does not arise.  

In order to explain the alleged problem that arises in Roski’s view on the basis of WL § 221.5, he asks 

the reader to consider the following propositions: 

(i) Caius is a finite rational being. 

(ii) All finite rational beings have duties towards God. 

(iii) Caius has duties towards God. 

Roski, as does de Jong,201 interprets Bolzano’s discussion of this argument as if Bolzano held that (i) 

and (ii) constitute the ground of (iii).202 My interpretation differs on this point, but this is not the 

place to discuss this. For now, we will assume with Roski that Bolzano holds that (i) and (ii) together 

are the ground of (iii). 

As Roski points out, (iii) is deducible from (i) and (ii) with respect to [Caius], [finite rational being], 

and [duties towards God]. With respect to these ideas, (i) and (ii) together constitute the smallest 

collection of truths from which (iii) is deducible. But, Roski continues, there is a collection of truths 

from which (iii) can deduced that is smaller, for if only [Caius] is taken to be variable, then (i) would 

suffice, and (ii) would be redundant.203 In Roski’s view, Bolzano introduced the above proviso [α]  in 

connection with this point: it expresses Bolzano’s awareness that even though the ground of a given 

truth might be the smallest collection of premises from which this truth is deducible with respect to a 

given collection of ideas, there might be a collection of premises from which this truth is deducible 

with respect to an alternative collection of ideas.204 In other words, Roski takes proviso [α] to express 

that the ground needs not to be the smallest collection of premises from which a truth is deducible 

per se, but it should only be the smallest collection of premises from which a truth is deducible with 

respect to the given ideas. The problem that arises then, is this: 

AP) How to choose the idea’s with respect to which a truth must be deducible from its 

ground? 
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Hence, it is a problem for Bolzano in Roski’s view, that Bolzano leaves open with respect to which 

collection of ideas a truth is supposed to be deducible from its complete ground.205 In the above 

argument in Roski’s view, condition [α] can only rule out the smaller collection of truths from which 

(iii) is deducible, because it is assumed that [Caius], [finite rational being], and [duties towards God] 

together constitute the collection of ideas with respect to which (iii) is deducible from (i) and (ii).206 

For this reason in Roski’s view, the principle that Bolzano introduced in WL § 221.5 is not feasible as 

it stands.207 Roski’s solution is to adopt a narrower reading of deducibility: logical (I-)deducibility.208 

Hence, in his view the ground should be the simplest collection of premises from which a truth is 

logically deducible, that is, deducible with respect to all its non-logical ideas. 

My interpretation differs from Roski, first, in that I do not take Bolzano to hold that the above 

argument from WL § 221.6 is a case of grounding. For let us consider what Bolzano writes in WL § 

221.6:  

And not only must the propositions A, B, C, … be the simplest, but also the most general, of which M is deducible. 

For example, I do not consider the proposition that Caius has duties towards God a consequence of the two truths 

that Caius is human and all humans have duties towards God. For these two propositions are not the most general 

from which the first is deducible, since not only humans, but all rational and finite beings have duties towards God. 

Hence, it seems to me that we can only be sure that we could presume a relation of grounding in [the above 

common form of argument], when b and c are equivalent ideas; for only then are the two propositions [All a are 

b], [All b are c] surely the widest from which the conclusion [All a are c] is deducible.
209

 

In this fragment, Bolzano refers to the common form of argument from WL § 221.2 that we have 

considered above.210 In my interpretation, Bolzano argues here that we can only be sure that 

arguments of this form constitute a grounding-relation, when [b] and [c]are equivalent ideas.211 If we 

map the above deduction onto the common form of argument, like Bolzano proposes as I conceive of 

it, then we will get: 

(i) Caius [a] is a finite rational being [b]. 

(ii) All finite rational beings [b] have duties towards God [c]. 

(iii) Caius [a] has duties towards God [c]. 
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Bolzano’s remarks point out in my interpretation that he conceived of this argument as a relation of 

grounding, only if [b] and [c] are equivalent, that is, only if all and only finite rational beings have 

duties towards God.212 This way we can account for Bolzano’s remark that  

(i) [Caius is a finite rational being] 

and not 

(iv) [Caius is human] 

is the ground of (iii). Exactly this is regulated by Bolzano’s requirement that the truths which 

constitute the ground from which another truth is deducible, should not only be the simplest, but 

also the most general. 

Note that vice versa it is also evident that Bolzano must hold that the truths which constitute the 

ground from which another truth is deducible, should not only be the most general, but also the 

simplest. For if this was not required, then we would have to accept that  

(v) [Caius has not no duties towards God]213 

is (also) the ground of (iii). The simplicity condition, together with Bolzano’s view that equivalent 

ideas are not (necessarily) equally simple,214 eliminates this undesirable consequence.  

Therefore, I think we should take WL § 221.5 & .6 together. For together they establish that a ground 

is the smallest and most general collection of premises from which a truth is deducible. Bolzano’s 

alleged problem AP) does not arise in my interpretation, because we cannot choose between 

alternative collections of premises and hence between alternative collections of ideas. The generality 

requirement secures that within the deduction of a truth from its ground, the major premise 

expresses the equivalence between two ideas. Hence, we do not have to assume a given collection of 

ideas with respect to which a truth is supposed to be deducible from its complete ground. The 

collection of ideas with respect to which a truth is deducible from its ground will namely consist of 

the equivalent ideas and the subject-idea from the consequence.  

Note that a deduction of (iii) from (i) and (ii) with respect to this collection of ideas (iii) is logically 

deducible from (i) and (ii). Hence, in my interpretation we arrived at the same narrower 

interpretation of deducibility as Roski proposed to adopt. This leads me to another suspicion, that I 

can only briefly discuss, because otherwise we will drift away too far from the main question of this 

thesis.   

Consider the following propositions: 
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(i)   Caius is a finite rational being. 

(iia)  All finite rational beings are X’s  

(iib)  All X’s have duties towards God. 

(iii)   Caius has duties towards God. 

 
Wouldn’t it be perfectly reasonable to suppose that there is a third idea [X], such that it is equivalent 

with [finite rational being] and [(something which has) duties towards God]? I think it is. Now, 

provided that [X] is not more complex than [Caius] and [(something which has) duties towards God], 

and given that both (iia) and (iib) express equivalence between two ideas, we are justified in holding 

that (i), (iia), and (iib) together constitute the ground from which (iii) is logically deducible.  

But now again, a problem arises. For now it seems that both the collection of {(i), (ii)}, and the 

collection of {(i), (iia), (iib)} ground (iii). And this contradicts one important property that Bolzano 

ascribes to grounding, namely that grounding should establish a unique order between truths. Recall 

that in Bolzano’s view, every ground has a single consequence, and every consequence a single 

ground.215 Hence, it cannot be the case that both the collection of {(i), (ii)}, and {(i), (iia), (iib)} ground 

(iii).  

I think that there might be a solution to this problem. Let us consider once more what Bolzano writes 

in WL § 221.6:  

And not only must the propositions A, B, C, … be the simplest, but also the most general, of which M is deducible. 

For example, I do not consider the proposition that Caius has duties towards God a consequence of the two truths 

that Caius is human and all humans have duties towards God. For these two propositions are not the most general 

from which the first is deducible, since not only humans, but all rational and finite beings have duties towards God. 

Hence, it seems to me that we can only be sure that we could presume a relation of grounding in [the above 

common form of argument], when b and c are equivalent ideas; for only then are the two propositions [All a are 

b], [All b are c] surely the widest from which the conclusion [All a are c] is deducible. 

On the basis of this, we have in the above already established that Bolzano conceived of, let’s call it 

for now the “Caius-argument”, as including a relation of grounding only if all and only finite rational 

beings have duties towards God. But there is another point that needs to be stressed. If we are 

extremely careful in interpreting § 221.6, then it seems that Bolzano argues here that, given that (ii) 

expresses the equivalence between two ideas, 

(1) (iii) is deducible from (i) and (ii), and 

(2) the truths (i), (ii), and (iii) include a relation of grounding. 

That is, I think that Bolzano does not argue that, given that (ii) expresses the equivalence between 

two ideas, 

 (3) (iii) is grounded in (i) and (ii). 

Applied to the Caius argument, Bolzano in my view does not argue in WL § 221.6, that if [finite 

rational being] and [(something which has) duties towards God] are equivalent, and hence this 

argument includes a relation of grounding, then (i) and (ii) together constitute the ground of (iii). I 

think that it could very well be that Bolzano conceived of solely (i) to ground (iii), although within the 
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interpretations of both de Jong and Roski, and to my knowledge within any other interpretation, it 

seems to be conceived differently. 

For the moment, I will confine myself to briefly pointing towards two benefits of this interpretation. 

The first is that the alternative Caius-argument I introduced above with the additional equivalent 

idea [X] will not cause any trouble. The propositions expressing equivalent ideas are not contained in 

the ground, so additional equivalent ideas do not contradict the requirement of the ground’s 

uniqueness.  

The second benefit is that this interpretation shows the resemblance between the (alleged) 

grounding relation that obtains within the Caius-argument and other examples in which Bolzano 

holds that there obtains a relation of grounding. For example, Bolzano argues that 

 28) [God is perfect] 

encloses (enthält) the ground of: 

 29) [This world is the best].216 

Now we could think of a major premise such that it expresses the equivalence of the propositions 28) 

and 29). A proposition that expresses that if and only if God is perfect, this world is the best, would 

make 29) deducible from 28) and itself. However, Bolzano does not refer to such a premise when he 

argues that 28) is the ground of 29). Hence, I think that he conceived of the grounding relation here 

to obtain solely between 28) and 29).  

Parallel to this, I think it could be argued that Bolzano conceived of the grounding relation in the 

Caius-argument to obtain solely between (i) and (iii). Hence, propositions that express the 

equivalence between ideas (such as (ii) within the Caius-argument) or the equivalence between 

propositions (such as the conceivable premise in the argument above),217 do not obtain when truths 

are presented in such a way that their objective order is reflected, that is, within a relation of 

grounding. 

Although I think that WL § 221.6 supports this interpretation of grounding, it could very well be that I 

have generalized over too few examples, and hence that my interpretation of it is not representative 

for Bolzano’s views on grounding throughout the WL. For reasons of space and time, and because 

this is not the main topic of this thesis, I will leave it to the above observations, and resume the track 

of answering this thesis’ main question.  

Now, where do we stand with respect to the main question? We have seen (and this stands 

independently of the above alternative interpretation of grounding) that grounds in Bolzano’s view 

are more general than their consequences, that the truths within a ground should separately not 

contain more simple parts than the consequence, and that the ground should be the smallest 

collection of truths from which the consequence is deducible. Hence, so far it is seems natural to 

relate the Bolzanian analytic-synthetic distinction to grounding like it is expressed in BJ). General and 

simple syntheticb truths seem to be the grounds of less general and more complex analyticb truths. 
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We did not yet find a reason to suppose that the analytic-synthetic distinction is not linked to the 

relation of ground and consequence in the way such as proposed by de Jong. 

But remember that we assumed with de Jong that grounding is a special case of exact deducibility. 

Bolzano himself also mentions that in a real case of grounding (einer echten Abfolge), the ground can 

be exactly deduced from the premises.218 As we have seen, exact deducibility requires that neither 

any of the premises, nor their parts, may be omitted with the conclusion still deducible from the 

remainder of the premises with respect to the same ideas.219 Hence, if grounding should be 

considered as a special case of exact deducibility, then it is – apart from the requirements concerning 

simplicity and generality - also required that the collection of truths that constitutes a ground is free 

from any redundancy. So in order to establish how grounding relates to the analyticb-syntheticb 

distinction, we need to establish whether analyticb propositions can obtain within an exact 

deduction.  

Bolzano himself answers this question for us with respect to logically analyticb propositions: he 

argues that an exact deduction cannot contain a logically analyticb truth. A logically analytic truth in 

Bolzano’s view is universally valid with respect to all its non-logical ideas.220 Hence, there cannot be 

any (permitted221) variation that turns a logically analyticb proposition into a falsity. This has two 

important consequences. First of all, this implies that a logically analyticb proposition cannot be a 

conclusion of an exact deduction, since  there is no collection of propositions such that a logically 

analyticb proposition can be exactly deduced from it. For any truth within such a collection would be 

redundant, and Bolzano does not allow for empty collections.222 Second, this implies that a logically 

analyticb proposition cannot be a premise within an exact deduction. For since a logically analyticb 

proposition will never be false, the ideas that make a collection of propositions that contain a 

logically analyticb proposition true, will be the same ideas that make this collection of propositions 

with the logically analyticb proposition removed from it, true. And since the latter collection is a 

smaller collection of propositions than the former, the logically analyticb proposition is redundant 

and must be removed in order for the deduction to be exact.223,224  

Hence it is established that logically analyticb propositions are excluded from being either a premise 

or a conclusion within an exact deduction. It remains to be seen, whether the same applies to 

propositions which are analytic in Bolzano’s broader sense.  

Let us first consider whether propositions that are analyticb in the broader sense can be a conclusion 

of an exact deduction. Consider the familiar:  

24)  [The angles of any triangle together equal two right angles]. 

From this (syntheticb) proposition, we can deduce with respect to [equiangular]: 
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20) [The angles of an equiangular triangle together equal two right angles], 

which is analyticb in the broad sense, with respect to this idea. Since neither 24) as a whole, nor any 

ideas within 24) can be omitted with 20) still deducible from the remainder, it seems that this would 

qualify as an exact deduction. Hence, it seems that analyticb propositions in the broad sense can be a 

conclusion of an exact deduction. 

Can analyticb propositions be premises of an exact deduction as well? Consider: 

6) [The man Caius is mortal] 

and 

29) [The man Caius has lack-of-omniscience]. 

Both are analyticb in the broader sense with respect to [Caius]. Can these two propositions be the 

premises in an exact deduction of 

30) [The man Caius is mortal and has lack-of-omniscience]? 

It seems that they cannot. The reason for this becomes apparent when we consider those 

propositions in their proper Bolzanian form: 

6*) [Man, which is Caius, has mortality], 

30*) [Man, which is Caius, has lack-of-omniscience] 

31*) [Man, which is Caius, has mortality and lack-of-omniscience]. 

Although 31*) is deducible from 6*) and 30*) with respect to [Man, which is Caius], [mortality], and 

[lack-of-omniscience], it is also deducible from those last two ideas and [Man]. Consequently, [(which 

is) Caius] can be omitted from the premises, and the conclusion will still be deducible from the 

remainder. 

Note that this will always be the case when an analytic proposition in Bolzano’s broad sense obtains 

as premises within an exact deduction. For analyticb propositions in the broad sense are restricted. 

This restriction follows from the analytic proposition containing remote parts, i.e. simple ideas, that, 

as we saw above, make that their subject- or predicate-idea refers to something that belongs to an 

entire genus, i.e. is not maximally general. Consequently, the conclusion could also be deduced from 

premises that do not contain these, let’s call them “restricting ideas”. Now, the premises without 

restricting ideas will be simple and general, and hence syntheticb. This shows that exact deducibility 

links most naturally with the ground-consequence relation. 

It is important to note that analyticb propositions in the broad sense are excluded as a premise from 

an exact deduction, in virtue of the restricting ideas within them that can be omitted with the 

conclusion still deducible from the remainder. This is important, since it is argued in the literature 

that Bolzano in his later work Größenlehre (Theory of Quantity) dropped the condition concerning 

the ideas, and holds there that within an exact deduction only redundant propositions are 
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excluded.225 If this was the case, then 31*) could be exactly deduced from 6*) and 30*), because 

none of the two latter propositions can be omitted with 31*) still deducible from the remainder. 

To my knowledge, there is no attention paid to the fact that it is a crucial point whether only 

redundant propositions, or redundant ideas as well are excluded from exact deductions. For without 

the condition concerning the ideas, propositions that are analytic in Bolzano’s broad sense can obtain 

as a premise within an exact deduction. In my view this would be undesirable, because it lessens the 

resemblances between exact deducibility and grounding. For with the condition concerning the 

ideas, analyticb propositions in both senses are excluded from being a premise within an exact 

deduction, just like they are excluded – as a consequence of the simplicity and generality 

requirement – from being a proposition within a ground. Without the condition concerning the ideas 

however, this parallel between grounding and exact deducibility vanishes, since analyticb 

propositions in the broad sense can obtain as premises within an exact deduction.  

The way I conceive of it, it is not entirely clear that Bolzano meant to drop the condition concerning 

the ideas from exact deducibility. For although in the literature the fragment in question within the 

Größenlehre is interpreted as being about exact deducibility, Bolzano uses different linguistic 

expressions here, namely “deducibility in the narrow sense” (in einem engeren Sinne).226 Possibly, 

Bolzano did not mean to modify his notion of exact deducibility, but to introduce a (slightly) different 

notion instead. Anyway, if we confine ourselves to the WL, like I will in this thesis, then analyticb 

propositions in the broad sense cannot obtain as premises within an exact deduction, and the 

parallel between exact deducibility and grounding stands.  

To sum up, we have established so far that only analytic propositions in Bolzano’s broad sense can be 

conclusions of an exact deduction. Logically analyticb propositions cannot, and analyticb propositions 

in both senses are excluded from being a premise within an exact deduction. So, if it is true that 

grounding is a special case of exact deducibility, where does this put us with respect to BJ)?  

It seems perfectly alright that analytic propositions in Bolzano’s broad sense can only obtain as 

consequences. For as we have seen, in de Jong’s view every analyticb truth is grounded in a syntheticb 

truth. Hence, analyticb propositions are positioned at the ends of the grounding tree - as the leaves, 

so to say. For the sake of completeness, I must add that it is not entirely correct to hold that analytic 

propositions in Bolzano’s broad sense can only obtain in consequences, and to make it look like the 

grounding tree ends exactly at the first occurrence of an analyticb truth. For in Bolzano’s view, every 

truth [M] has at least one consequence, namely [[M] is true].227 Hence strictly, we should hold that 

any analytic truth in Bolzano’s broad sense [M] can ground only [[M] is true]. Similarly, in case of 

logically analyticb propositions, we should strictly hold that a logically analyticb truth [L] cannot obtain 

within the ground-consequence relation, except for grounding [[L] is true]. It is however a problem 

for BJ) that logically analytic propositions cannot obtain within a consequence. For this would imply 

that not every analyticb truth is grounded in a syntheticb truth. Before I will elaborate on this, I will 

consider a last argument from de Jong in favor of BJ). 
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The third argument of de Jong that I will present makes it hard to conceive that BJ) could possibly be 

false. In my words, de Jong argues that giving an explanation of the analyticity of an analyticb truth 

amounts to proving it from its ground.228 Consider the familiar example  

20) [The angles of an equiangular triangle together equal two right angles]. 

This proposition is analyticb with respect to [equiangular], because it is true from any triangle. Hence, 

showing that 20) is analytic consists in giving 

24) [The angles of any triangle together equal two right angles]. 

The analyticity of an analyticb truth is explained by the truth of a corresponding syntheticb 

proposition. It does not seem that there are multiple possibilities to prove the analyticity of an 

analyticb truth. That is, there seems to be no difference between showing that and showing why a 

proposition is analyticb. And since proving the analyticity of an analyticb truth amounts to giving a 

corresponding syntheticb truth that will be more general and simpler than the analyticb truth, this 

proof will necessarily be a case of grounding. 

Note that de Jong has confined himself to analyticb truths. It seems that the above argument does 

not apply to analyticb falsities. Consider for example: 

7) [The man Caius is omniscient]. 

This proposition is analytically false with respect to [Caius]. The fact that it is analytic, can be shown 

by giving:  

32) [No man is omniscient]. 

However, this cannot be a case of grounding, because as we have seen, Bolzano takes grounding to 

hold only between truths. It would be strange however, if we must say that analyticb truths, but not 

falsities, are grounded in corresponding syntheticb propositions. We could conceive of a solution for 

this problem in Bolzano’s spirit, namely taking corresponding truths about analyticb falsities to be 

grounded in a syntheticb truth. For example, the analyticallyb false proposition 7) would have a 

corresponding its corresponding truth in: 

 33) [[The man Caius is omniscient] has falsity]. 

Consequently, we could argue that 33) is grounded in 32). Hence, the analyticity of analyticb falsities 

can be explained by giving the ground of the truth that corresponds to this analyticb falsity. 

Another question is whether there is any difference in this respect between truths that are analytic in 

Bolzano’s broad sense, and his logically analytic truths. For what explains the analyticity of the 

logically analyticb truth 

33) [No triangle is not a triangle]? 
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According to de Jong, logically analyticb truths have their ground not in syntheticb propositions in the 

particular science concerned – in this case geometry -, but in logic.229 And indeed, this is explicitly 

confirmed by Bolzano: 

It is true that the proposition: if all men are mortal, and Caius is a man, then also C[aius] is mortal may be called 

analytic in the broad sense; but the rule itself, that out of two propositions of the form A is B, and B is C, follows a 

third of the form A is C, is a synthetical truth.
230

 

Hence, logically analyticb propositions do have a ground, namely within a syntheticb truth of logic. 

The ground of 33) would be  

34) [[something which has A and lack-of-A] has emptiness] 

which is in Bolzano’s view a synthetic truth of logic. Above however, we have established that 

logically analyticb truths cannot be conclusions of an exact deduction. So how does this affect our 

assumption that grounding is a special case of exact deducibility? 

It could be argued that since logic provides a counter-example to the claim that grounding is a special 

case of exact deducibility, we should reject this assumption and hold that grounding is simply not a 

special case of exact deducibility. This would however have the undesirable consequence that we 

have to ignore Bolzano’s remarks that he conceived of grounding  – at least in some cases – as a 

special case of exact deducibility.  

Luckily, there is another option. Throughout the WL, Bolzano assigns logic as a science a special 

status. In terms of de Jong, Bolzano conceives of logic as the “science of science”.231 Logic in 

Bolzano’s view, is the basis of the whole scientific enterprise, since it provides the rules which enable 

us to discover truths. Moreover, the ideas that in Bolzano’s view belong intrinsically to logic, i.e. the 

logical ideas, are assigned a special status by him, as do the notions in which these logical ideas play 

an outstanding role, e.g. logical analyticity. Therefore, I think that it would be perfectly alright in 

Bolzano’s view, to assign a special status to grounding of logically analyticb truths. That is, we could 

hold in Bolzano’s spirit that consequences can be exactly deduced from their grounds, except when 

those consequences are logical truths.232 

Concluding remarks 

The main question of this thesis is whether Bolzano indeed conceived of the link between the 

analyticb-syntheticb distinction and the ground-consequence relation as it is argued by de Jong in his 

2001 paper Bernard Bolzano, Analyticity and the Aristotelian Model of Science. That is, the question is 

whether Bolzano conceived of this connection in the following manner: 

BJ) If α is an analyticb truth there is a corresponding syntheticb truth β which is the (complete) 

ground of α. 

We have seen that, since the analyticb-syntheticb distinction and the ground-consequence relation 

share properties in terms of simplicity and generality, it seems most natural to link the two notions. 
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This is also the case when grounding is considered to be a special case of exact deducibility, although 

logically analytic truths provide a counter-example to this. It seems however in the spirit of Bolzano’s 

views to assign logic and hence logically analytic truths a special status, and hold that grounding is a 

special case of exact deducibility, except when logically analyticb truths are regarded. On this bases 

we can confirm that Bolzano conceived of the link between the analyticb-syntheticb distinction and 

the ground-consequence relation as is expressed in BJ). 

Along the way, we made some observations that are worth mentioning.  

De Jong claims that Bolzano conceived of analyticb propositions in both senses as not belonging to 

the proper theorems of S. This shows a rather strong take on what a “proper theorem of S” is, and 

this reflects the view that is expressed on this point within de Jong & Betti (2010).  

Roski holds that this claim is too strong, and is only applicable to logically analyticb propositions. 

Logically analyticb truths are in Roski’s view always redundant premises within a scientific proof, and 

he takes this not to be applicable to truths that are analytic in Bolzano’s broader sense. This is a 

consequence of the fact that Roski does not take grounding to be a special case of exact deducibility 

as it is defined in the WL, that is, a deduction with constraints on both redundant propositions and 

redundant ideas.   

Both de Jong and Roski have interpreted Bolzano’s referring to the Caius-argument within WL § 221.6 

as if Bolzano holds that a relation of ground and consequence obtains between (i) and (ii) as the 

ground, and  (iii) as its consequence. My interpretation differs from both of them, in that I take that 

Bolzano argued within WL § 221.6 that the argument would contain a grounding relation only if 

[finite rational being] and [(something which has) duties towards God] are equivalent ideas. This, and 

further analysis of WL § 221.6, leaded me to formulate an – to my knowledge - original 

reconstruction of Bolzano’s notion of grounding. 
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Chapter 3 – A computational approach: Phil@Scale  

In this chapter, I will use computational methods to acquire more information about Bolzano’s views 

as presented in the WL that relate to the topics that are discussed in the previous chapter. The aim of 

this chapter is on the one hand, to gather additional information that is relevant with respect to the 

main question of this thesis, and on the other hand, to consider to what extent computational 

methods can be of help in analysing philosophical texts. 

Improving philosophical research 

One of the aspects that makes studying the WL a challenge is its size. With its 2000 pages, it is an 

enormous work from the viewpoint of a philosopher. Mastering the WL to a degree that suffices for 

philosophical research costs a large amount of time and effort. Therefore it seems that it would be 

an improvement if the philosopher was supplied with something that helps her to study a 

philosophical work of such a dimension. 

Apart from cases in which an extensive single work is studied, there are situations in which it seems 

that a philosopher could use some support, for example because she would preferably study a large 

amount of texts. This is the case in for example the philosophical area history of ideas, in which is 

investigated how the manner in which certain concepts are understood by philosophers develops 

over time.233  

Within other disciplines of the humanities scientists want to research extensive datasets as well. 

Similar challenges as the above seem to have been the driving force behind the scientific area that 

has become known as Digital Humanities (henceforth DH). During the last decades, within this area 

techniques have been developed that support scientists in for example processing large amounts of 

data, extracting relevant information from it, and searching for interconnections within the 

dataset.234 It seems likely that scientists by means of using these techniques can do their research 

more efficient (that is, less time-consuming) and with a broader scope, and are able to answer 

research questions that were formerly unattainable.235 

Somehow, this development seems to have passed philosophy. Until very recently, there has not 

been any attempt to use computational techniques within philosophical research.236 Probably, (for 

whichever reason) it does not seem very attractive for a philosopher to use computational methods.  

Indeed, there are several reasons to hold that many of the techniques that have been developed 

within DH are not directly fit for philosophy. First of all, virtually all of the existing DH-techniques 

require very large amounts of data. These techniques are mainly developed for searching the 

internet, Wikipedia, or entire libraries. Even when they are applied to for example all the works of a 
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philosopher, or all the works of an entire philosophical school, it remains to be seen whether this 

would be a large enough dataset for these techniques to function.237 

Second, it seems that the tools that have been developed within DH simply do not provide the 

information that a philosopher is interested in. Understanding a philosophical text can be hard 

enough when all the words appear on their proper places, and ripping those words from their 

context, as some or many of these DH tools do, seems to make philosophical research rather 

impossible. There above, philosophy is primarily concerned with what is happening within a text on a 

conceptual level, whereas DH tools seem to focus on the linguistic surface of a text. For those 

reasons it seems unlikely that DH tools that are aimed at other humanities than philosophy, could be 

of use within philosophical research. 

But philosophers should not be discouraged: the highly influential computer scientist Frieder Nake 

(and in his footsteps many other computer scientists) holds that you can teach a computer anything 

that you can do yourself, if only you can describe how you do it.238 Hence, even with respect to an 

enterprise that is as complex as doing philosophical research, there seems to be no reason to 

suppose that computers could not deliver a valuable contribution. If philosophers could only 

explicate what they are doing when they are engaging in philosophical research, there would be the 

possibility of developing computational techniques that support the philosopher in her practice.  

A first attempt to realize this possibility is done within the project Phil@Scale, that I have been a part 

of during the academic year of 2012-13.239 Within this project philosophers worked together with 

computer scientists in order to develop a computational tool which is fit for textual analysis within 

the history of philosophy.240 The project resulted in a tool that we called SalVe, which I shall use 

within this chapter both as an example in order to explain how computational methods can 

contribute to philosophical research, and as a tool in order to support me in answering the main 

question of this thesis. I will now briefly explicate how we conceived of how this tool can be of help 

within philosophical research, and the methodological considerations that played a role in building 

this tool. 

As a computational tool, SalVe is very basic. We chose for this, first, because that seemed the 

appropriate way to start this pioneering exercise, and second, because that seemed the only way to 

build a tool that is fit for philosophy. A philosopher is concerned with grasping lines of thought and 

reconstructing arguments that the writer represented with the text. This remains an important 

aspect of what a philosopher is doing when the dataset is enlarged. Therefore, we conceived it to be 

important for a tool that is aimed at use within philosophical research, that no information is lost. We 

aimed at applying computational methods to a text salva veritate, as it were. SalVe facilitates a 

philosopher in her careful analysis of texts, and is aimed at effectuating an even more thorough 
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analysis than probably had been achieved via the traditional method within the same amount of 

time, because the philosopher is provided with additional information about the text in question.  

Now writing this thesis was a situation in which within a limited amount of time, a relatively large 

amount of text had to be analyzed in order to answer a research question within the history of 

philosophy. Therefore, I will try to explicate the process of studying the WL for this thesis, in order to 

provide insight in where in the process computational methods could be of help. I take this could 

function more or less as an example for cases in which a careful reading the complete work from 

page one until the end is out of the question, and nevertheless a complete overview of the work and 

a detailed analysis of several subjects is required.   

I began the project of writing this thesis with a study of secondary literature that concerned the WL 

in general, and in particular Bolzano’s conception of analyticity, deducibility, and grounding. Based 

on this, I had more or less already a research question in mind when I started to read the WL.  

When I started to read the WL my first concern was to get a general overview of the book, that is, to 

get a view of the subjects that are treated within the book, and the book’s structure. In particular, I 

wanted to know what position within the WL are taken up by analyticity, deducibility and grounding. 

Bolzano has the good habit of expressing in the title of a paragraph very well what subject will be 

treated within the paragraph in question, and hence the table of contents is very helpful in this 

respect. 

The table of contents helped me to identify the paragraphs that had the notions I was concerned 

with as their main subject. Those I read carefully. Within these paragraphs, Bolzano mentioned other 

notions and referred to other paragraphs that related to the notions of my primary interest. Those, I 

read carefully as well. In general, I looked at the paragraphs directly preceding and following the 

paragraphs that I identified as important, and read them at least superficially. Furthermore, 

secondary literature provided an indication of which paragraphs were relevant for me to read.  

While doing this, I learned to recognize certain habits of Bolzano and certain patterns within the WL. 

For example, I recognized that Bolzano is building technical notions within the WL, and that if he 

refers to notions before he has properly introduced them, he uses his terms often in a loose way. 

Furthermore, Bolzano tends to discuss the views of other philosophers at length. Particular Kant is 

treated extensively by Bolzano, and in general he refers to Kantian philosophy as “critical philosophy” 

(kritische Philosophie). Above all, I learned that Bolzano discusses various notions with respect to the 

objective realm, and mentions them or their subjective counterparts later again when he discusses 

the presentation of a science.241  

At this point I had a sufficient general overview of the WL, and a relatively detailed view of Bolzano’s 

notions of analyticity and grounding, and the other notions that stand in close connection with these 

two notions. In order to sharpen my view on analyticity and grounding, I read the relevant 

paragraphs several times. I know at this point which aspects I consider problematic, and I have 

formed hypotheses which develop further while writing. Both the WL and the views about the WL 

that are expressed within the secondary literature are for me the sources that deliver evidence for 

confirmation or rejection of the hypotheses I hold.  
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Now where in this process does it seem that our computational tool can deliver any contribution? To 

begin, SalVe can support the user in establishing which paragraphs she should read. Suppose that I 

want to know what Bolzano wrote about analyticity. Then I should start within the functionality 

Search with a query for “analytisch” (analyticity). SalVe returns a list of all the paragraphs in which 

this term occurs, sorted on the amount of occurrences. (For an example of how this looks, please 

consult the appendix, screenprint 1. Henceforth, I will express this with Sn.) 

Probably, the paragraphs that are interesting for a user that wants to know about analyticity within 

the WL exceed the paragraphs in which this term actually occurs. Therefore, I should consider the 

paragraphs in which Bolzano discusses notions that are in his view related to analyticity. In order to 

identify those, I run the Similarity functionality. This functionality displays the similarity between 

collections of paragraphs, where “similarity” is based on the amounts of words that appear within 

those paragraphs, that appear throughout the whole book relatively often within the same context. I 

can consult the (best or all) calculated values within SalVe (S2), or make a visualization within 

another program (we used Gephi, S3 and S4), in order to identify the paragraphs that are similar to 

those in which the term “analytisch” occurs.  

Suppose that I have spotted a paragraph within the results of Search or Similarity, and I want to 

establish quickly whether this paragraph is worth reading for me, e.g. paragraph 367. Then, I should 

look it up in the Term relevance, and consider whether it displays a high amount of terms that seem 

important (S5). “Analytisch” and “synthetisch” are the two most relevant terms within this paragraph 

(that is, terms that occur relatively often within this paragraph, and relatively little within the whole 

WL), and hence this paragraph is certainly worth reading.  

There above, SalVe can give a quick insight in the use of terms throughout the WL, by means of 

displaying the words that occur within the direct context of this term within the functionality Term 

window. A quick look at the term window of “analytisch” compared to “synthetisch” reveals 

immediately that Bolzano seems to distinguish analyticity from synthetic with respect to importance, 

for one of the most occurring terms in the term window of the former and not of the latter is “bloss” 

(mere) (S6).  

On the basis of the above, it seems that SalVe can contribute positively to the speed in which 

philosophical research can be done. It supports the user in establishing quickly which paragraphs are 

relevant to read, and it provides insight into the words that are used within the context of a term 

that the user considers to be interesting. Moreover, it seems that SalVe might contribute to the 

thoroughness of philosophical research. In searching for relevant terms or paragraphs with the 

various functionalities of SalVe, the user might be pointed to connections with other terms and/or 

paragraphs that she did not find herself by means of close-reading of the text. Hence, using SalVe 

might also effectuate new insights. 

Which terms and paragraphs are relevant and interesting is always relative to a research question. 

Consequently, it seems that my starting point in the above scenario, i.e. having already (the general 

outlines of) a research question in mind, is also the ideal starting point for the user of SalVe. For the 

philosopher that wants to extend her traditional research methods with the use of SalVe, this means 

that she must become aware of the implicit research questions that often guide her close reading of 
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the text.242 Guided by those (explicated) research questions, a philosopher can use SalVe in order to 

find evidence that supports or rejects the hypotheses that she formulated. In the next section, I will 

bring SalVe into practice, and we will be able to see whether it does what it seems to promise.  

But before we proceed with the use of SalVe, there are certain things that we must be aware of 

concerning our dataset, i.e. the WL. For there are several complications that make that we cannot 

interpret the results of the tool as straightforward as we might wish. Two of those complications 

concern the content of the WL, the other the practice of doing computational research. 

First of all, concerning the content of the WL, we must be aware of Bolzano’s practice to build or 

explicate technical notions throughout the WL. This means that before a notion is introduced 

officially, Bolzano uses its term in a loose way. Hence, when we want to analyse a technical term by 

means of application of the tools to the whole WL, this might give a distorted picture, and not reflect 

the meaning that a term has when Bolzano uses it in its ultimately technical sense.  

Second, Bolzano has the good habit of treating the views of other philosophers extensively. Although 

this might give us a good picture of his views when we read the text in a traditional way, applying a 

computational method this means a distortion of the data. Within the application of several of 

SalVe’s functionalities - namely within Term window , Term relevance, and more or less within 

Similarity – words are distracted from their direct linguistic context. The results those functionalities 

give are a mixture of Bolzano’s own views, and the views of others as represented by him.  

A third point of concern, is the circumstance that we used an imperfect version of the WL. The 

analysis is done on a digital text that is obtained from scanning the WL, and subsequently extracting 

text from this scan. A first kind of mistakes concerns the scan: sometimes words are transformed into 

other words, because the letters are not properly recognized. A second kind of mistakes is a 

consequence of scanning a book. For example page numbers are placed in the middle of sentences, 

sometimes resulting in syntacticly perfect sentences, e.g.: 

So liest man in Reimarus Vftl. §.121227: »Alle 376 vernünftigen Urtheile und Sätze, sie seyen 

bejahend oder verneinend, müssen einen zureichenden Grund haben.«243 

Probably, this Reimarus did not hold that there are only 376 rational judgments and propositions, but 

was 376 the page number. There above, Bolzano uses hyphenation, and those words occur with their 

hyphens in our text. Our tool does not recognize hyphenized words, hence in this way, the data will 

be distorted as well. 

Computational practice: strengthening the evidence 

Within the previous chapter I formulated an answer to the main question of this thesis. On several 

points within the investigation that leaded to my answer to this main question, my interpretation of 

the WL diverged from de Jong’s and/ or Roski’s. Although in these cases I argued extensively why my 

interpretation was the correct one, I was unable to exceed the level of quoting or referring to 

fragments within the WL and argue that Bolzano meant this and not that with this fragment.  
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Now it would be too quick to hold this against the traditional philosophical method which I used 

within the previous chapter. For no matter what methods we will use, analysis of a text within 

philosophical research will always be primarily concerned with what is happening at a conceptual 

level within that text, and hence with a reconstruction of what is meant by it. A problem in my 

arguments within the previous chapter seems to be that the evidence for my claims was relatively 

poor. For example my alternative conception of grounding was formulated on the basis of the 

interpretation of a part of one of the 718 paragraphs that the WL consists of. And my arguing that we 

should accept the assumption that grounding is a special case of exact deducibility was based, as it 

were, on a handful of Bolzano’s remarks, complemented by some speculation of my side with the 

reconstructions that I formed of Bolzano’s notions. Apart from the risk of deviation from the views of 

Bolzano, this also decreases the chance of progress within philosophical research, since a claim that 

seems to be supported by one fragment of a text, might be refuted by another. 

Therefore, the thing to do now is strengthening the evidence for my claims. And for this exactly SalVe 

seems very useful.244 It must be noted that this possibility is inherent to the way I formulated the 

main question of this thesis. I decided to investigate how Bolzano conceived of the link between his 

notion of analyticity and his notion of grounding, and not, for example, how Bolzano’s (alleged) 

notion of analyticity and his (alleged) notion of grounding can be linked per se.  

Now there are various options to apply SalVe to issues within this thesis that remained unsolved or 

could use some extra support. For example, we could search for further evidence for the claim that 

Bolzano conceived of grounding as a special case of exact deducibility. This evidence could consist for 

example in the results of searching the WL for all assertions that Bolzano did that relate to grounding 

and exact deducibility. Further, we could provide a list of all examples that Bolzano presents as cases 

of grounding, and check whether in these cases the consequences are exactly deducible from their 

grounds. Moreover, would it be true that the notions of deducibility, exact deducibility, and 

grounding, express Bolzano’s ideal of scientific proof increasingly, then one would expect that this 

will be visible on the basis of the occurrence of the terms that refer to those notions respectively 

throughout the WL.  

Another excellent example in which SalVe could be used to strengthen the evidence, is with respect 

to the alternative interpretation of grounding that I formulated. Again, I could provide a list of all 

examples that Bolzano presents as cases of grounding, and check whether my interpretation would 

we applicable to them. As I estimate it now, it might be relevant to consider Bolzano’s notion of 

partial grounding, and see what examples of partial grounds he gives. Further, I could check how 

often Bolzano mentions equivalence in connection with the ground-consequence relation, and what 

exactly he argues in those fragments. 

Unfortunately, I have only space and time to consider one issue, and the above two are not the most 

relevant with respect to the main question of this thesis. I will consider an issue that is most closely 

related to the way in which Bolzano conceived of the link between the analytic-synthetic distinction 

and the ground-consequence relation. This concerns the question how Bolzano conceived of 

propositions that are a proper theorem (eigentümliche Lehre) of a science.  
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As we have seen, de Jong claims that Bolzano conceived of analytic propositions in both senses as 

not belonging to the proper theorems of S. Roski holds that this claim is too strong, and is only 

applicable to logically analytic propositions. Roski argued for his view by giving an account of 

grounding that does not exclude analytic propositions in Bolzano’s broad sense from obtaining within 

a ground. I argued in the previous chapter that we should accept the assumption that grounding is a 

special case of exact deducibility, and that this implies that we cannot hold Roski’s view.  

But Roski gives another reason in support of his view. In the light of Roski’s other argument that I 

conceived of as irreconcilable with Bolzano’s views in the WL, this reason did not seem relevant, but  

I think that considering it can shed further light on the way Bolzano conceived of the link between 

analyticity and grounding, and hence that this reason is worth some consideration. Therefore, that is 

what I will do now.  

The argument goes as follows. Roski refers to Bolzano’s remark in WL § 315 that there are significant 

theorems of pure mathematics which are analytic. Roski takes this to imply that “Bolzano does 

assume that at least some analytic truths figure as grounds and consequences of other truths”, and 

hence that analytic truths like this “have, as it were, proper explanatory content.”245  

Indeed, Bolzano argues in WL § 315 that there are significant theorems of pure mathematics which 

are analytic. How could this alter our view on the way Bolzano conceived of the link between the 

analytic-synthetic distinction and grounding? Suppose that Bolzano holds that all and only truths that 

figure as grounds and consequences have explanatory content - which seems very natural to assume 

given Bolzano’s purpose for his notion of grounding, i.e. establish an explanatory relation between 

truths –, then (at least those) analytic truths can be grounds and consequences of other truths and 

hence seem to be proper theorems. This would imply that we will not be able to maintain BJ), 

because not every analytic truth will be grounded in a synthetic truth (but can be grounded in other 

analytic truths as well), neither will we be able to hold that grounding is a special case of exact 

deducibility, since as we have seen in the previous chapter this implies that analytic truths cannot 

obtain within grounds. 

Now there is one aspect of this argument that needs some consideration before I will start using 

SalVe. As I conceive of it, the issue is not whether analytic truths “can be grounds and consequences 

of other truths” in the distributive interpretation of this expression, that is, whether they can figure 

within the ground-consequence relation at all, but specifically whether analytic truths can be grounds 

(of other truths than the one that expresses that the analytic truth in question is true, cf. chapter 2). 

When Roski refers to Bolzano’s remark in WL § 315 that there are significant theorems of pure 

mathematics which are analytic, he quotes a fragment in which Bolzano mentions that the 

arithmetical truth: a + (b + c) = (a + b) + c seems to him obviously analytic. In this fragment Bolzano 

refers to WL § 305, in which he expresses his displeasure about the habit of mathematicians to 

present their propositions in a scientifically inappropriate manner: 

Although mathematicians succeeded to explicate their concepts more precisely, and make their proofs more strict 

than is the case in any other science until now: they still did not capture their primary and most general concepts, 

and their primary propositions are deployed either without proof or with a proof that fails to be properly scientific. 

For example, in the usual textbooks of arithmetic do not give an exact explication of the concept of a sum. Would 

they have presented one, and said that one should think of a sum as a collection in which the ordering of the parts 

                                                           
245

 Roski (forthcoming), p. 155.  



50 
 

is disregarded, and the parts of the parts should be considered as parts of the whole: then from this explication 

would have arisen immediately the analytic proposition that a + (b + c) = (a + b) + c.
246

 

Bolzano argues here that the proposition that a + (b + c) = (a + b) + c arises from (ergebt sich aus) the 

explication of the concept of a sum, and I think we should interpret this as Bolzano holding that the 

arithmetical truth is grounded in the concept of a sum. If this is the correct interpretation, then it is 

already established that this analytic truth obtains within the ground-consequence relation as a 

consequence.247 The question is now, whether it can also obtain as a ground.  

We will explore therefore whether this arithmetical truth that seems to Bolzano obviously analytic, 

or any other truth that is analytic in Bolzano’s view, seems to be a proper theorem within the 

presentation of a science according to the objective order of truths according to Bolzano. In this, 

several sub questions are worth mentioning, namely whether in Bolzano’s view: proper theorems 

obtain within the ordo essendi; analytic propositions obtain within grounds (apart from the ground of 

the proposition that states that that analytic proposition is true); only truths that are ordered as 

grounds and consequences can constitute an explanation; analytic propositions have explanatory 

content; and in addition how we should interpret Bolzano’s remark that analytic propositions might 

be abandoned or levelled down (herabgesetzt) from a science, and are “bloss analytisch” (merely 

analytic) and “viel zu unwichtig” (much too unimportant).  

I will start the application of SalVe with considering Bolzano’s view on the (un)importance of analytic 

propositions. In the previous chapter I mentioned Bolzano’s remark that analytic propositions might 

be abandoned or levelled down (herabgesetzt) from a science. Apart from the fragment of WL § 197 

that I referred to in this context, Bolzano seems not to mention this, for searching for “herabgesetzt” 

or “herabsetzen” does not give any significant results. Bolzano uses the word “bloss” (mere) clearly 

not exclusively with respect to analyticity. The term window of “bloss” shows that in only 1% of the 

occurrences of this term throughout the WL it is used in connection with “analytisch”. (For a picture 

of the result, please consult the appendix, result 1. Henceforth, I will express this with Rn.) The term 

window of “unwichtig” (unimportant) revealed that this term is used scarcely throughout the WL (14 

occurrences), and seems only to be used once in connection with analyticity (R2). Distinguishing 

between the ordo essendi and the ordo cognoscendi also failed to reveal something significant. 

Hence, this does not seem to provide extra evidence that analytic truths have a subordinate position 

within a science.  

Next, I will explore whether (proper) theorems occur within the ground-consequence relation. To 

start, I search for paragraphs in which “Lehrsatz” is mentioned in connection with terms that belong 

to the grounding relation, e.g. “Abfolge”, “Grund”, “Folge”. The first thing that meets the eye when 

considering the line chart, is that “Lehrsatz” and “Abfolge” have a remarkably different distribution 

over the WL (R3). (Unfortunately, I cannot say whether the same is the case with “Lehrsatz”, “Grund” 

und “Folge”, because the last two terms occur so often throughout the WL that the line chart for 

those terms becomes illegible.) Searching for “Lehre” and “Abfolge” gives similar results. The 

occurrences of “Lehrsatz” compared with “ableitbar” and “ableiten” seem to be less different then 
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compared with “Abfolge”, but this result does not seem really convincing (R4). The line chart of the 

occurrences of “Lehre” throughout the whole WL show that Bolzano uses this term significantly more 

in the paragraphs that deal with the ordo cognoscendi, than in those that deal with the ordo essendi 

(especially when the introductory paragraphs ultimately left in the line chart are disregarded) (R5). 

The line chart of “Lehrsatz” throughout the WL is less convincing.  

Another result that reveals that Bolzano conceives of theorems to have their role primarily within the 

ordo cognoscendi is the term window of “Lehre” (similar results for “Lehrsatz”) (R6). First, it shows 

that Bolzano uses this term most often within the paragraphs of the WL that deal with the ordo 

cognoscendi. Second, several of the most frequently occurring terms within the context of “Lehre” 

refer to the ordo cognoscendi, namely for example “Buch”, “Lehrbuch”, and arguably “gewiss”.  

So far it seems that theorems in Bolzano’s view connect more to the ordo cognoscendi and 

deducibility, and less to the ordo essendi and grounding. As a next step, I read the paragraphs that 

occur as results within the queries, or fragments of them in which the search terms occur. This 

reveals that whenever “Lehrsatz” occurs with terms that relate to grounding, then either Bolzano is 

discussing the views of others (e.g. §§ 577, 636, 717), or he writes about theorems that occur as 

consequences or within a deduction (e.g. §§ 213, 219, 220).  

I suspect that Bolzano refers to proper theorems as “wesentliche Lehrsätze”. Searching for 

“wesentlich” and “Lehrsatz” gives as highest result § 592. Reading this paragraph reveals that 

Bolzano holds that all propositions within a science can be divided in three kinds: proper theorems 

(wesentlichen Lehren), mere helping propositions (bloßer Hülfssätze), and occasional theorems 

(gelegenheitliche Lehren).248 Propositions that follow from one proper theorem are mere 

consequences (bloße Folgerungen), and propositions that follow from more than one proper 

theorem are themselves theorems. This difference is important, Bolzano argues, in such sciences that 

are concerned with proof of the objective order between truths (in solchen Wissenschaften wo es 

sich um die Nachweisung des objectiven Zusammenhanges zwischen den vorgetragenen Wahrheiten 

handelt). This is an indication that in Bolzano’s view proper theorems do occur within the ground-

consequence relation.  

Searching for “wesentlich”, “Lehrsatz”, and “objectiv” brings me to a collection of paragraphs under 

the title Von den Nachweisungen des objectiven Zusammenhanges (On the proof of the objective 

order). Paragraph 576 learns that not only proper theorems, but also occasional theorems and 

helping propositions can be ordered objectively, and that in a text book the representation of truths 

in their objective order is a perfection (Vollkommenheit), but not a requirement. Another remark 

asks for some attention. Bolzano argues namely, that within a text book truths should be presented 

according to their objective order if by the specification of the ground of a truth at the same time its 

proof, that is its easiest, can be given (wenn durch die Angabe des Grundes einer Wahrheit zugleich 

auch ihr Beweis, wohl gar der leichteste geführt werden kann). This suggests that Bolzano holds that 

not in every case giving the ground of a truth amounts to proving it, at least not to giving its easiest 

proof. We knew already from the previous chapters, that in Bolzano’s view both grounding and 

deducibility can establish a proof of a truth.  
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What did this reveal about the way Bolzano conceived of the link between theorems and the ground-

consequence relation? It seems that the above provides support for the view that Bolzano conceives 

of theorems primarily within the ordo cognoscendi. There above, it revealed that proper theorems, 

but not exclusively proper theorems, can be ordered by means of grounding, and that proof is not 

limited to giving the objective ground of a truth.  

Finally, I attempt to establish whether in Bolzano’s view analytic propositions can obtain within 

grounds. Searching for “analytisch” and “Begründung” (grounding) gives zero results. Searching for 

“analytisch” and “Grund” does result in a list of paragraphs. However, when I read the paragraphs 

from this list, then I am only directed at fragments in which Bolzano discusses the views of others, or 

fragments that I already discussed in the previous chapters. Hence, nothing new comes from this 

query. However, this is itself a result, and it supports the view that analytic propositions do not 

obtain within grounds.  

To sum up, application of SalVe delivered evidence for the view that Bolzano conceived of theorems 

– where “theorem” is the translation of his “Lehre” and “Lehrsatz” – of primary importance within 

the ordo cognoscendi. With respect to Roski’s argument, this means that we should doubt whether 

Bolzano meant with his remark in WL § 315 that there are significant theorems of pure mathematics 

which are analytic, that those theorems obtain within the objective order of truths, i.e. the ordo 

essendi. This is supported by the absence of evidence that Bolzano holds that analytic truths can be 

grounds, and by his view that a truth can be proven by means of both grounding and deducibility. 

The way I conceive of it, this leads one to suspect that Bolzano holds that the arithmetical truth he 

referred to in WL § 315 obtains within the objective order only as a consequence, and it functions 

within the ordo cognoscendi as a premise within deductions.  

Conclusion 

Using SalVe enabled me to strengthen the evidence for the conclusion from the second chapter. The 

results of its application enable us to maintain BJ) and to hold that grounding is a special case of 

exact deducibility. Furthermore, using SalVe leaded to the rejection of an argument that could have 

been a counter example to the conclusion from the second chapter.  

Did SalVe fulfil its promise? To begin, using SalVe did not give me the feeling that I extracted all the 

information that was relevant for me from the WL. When I considered the evidence for and against 

the above argument of Roski, it occurred to me as if I am still not aware of all the relevant views that 

Bolzano presented in the WL. Therefore, even though SalVe might strengthen the evidence, in my 

view it did not enable me to formulate a final answer to my questions.  

But on the other hand, we cannot expect from any tool or method that it enables us to extract 

everything relevant from a text. Beforehand, I argued that I expected SalVe to contribute positively 

to the speed in which philosophical research can be done, and to the thoroughness of that research. 

And it seems certainly to be the case that SalVe does this. If I had tried to evaluate Roski’s argument 

by means of close reading of the WL, I certainly would not have come this far within the given 

amount of time. There above, SalVe certainly pointed me to paragraphs that I probably would not 

have read if I had not used this tool. Therefore, my conclusion is that the use of SalVe delivers a 

valuable contribution to philosophical research.  
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Appendix 

Background of the tool 

SalVe is based on a technique called indexing (also tokenization or parsing).249 Basically, within the 

application of this technique the Wissenschaftslehre is considered to be a bag of words.250 At the 

start of the indexing process the WL is broken up into word tokens. SalVe uses unigrams, which 

means that individual words are unique tokens.  

SalVe does a first step of pre-processing, namely the removal of stop words. Stop words are the 

words that lose their meaning once they have been decontextualized from their positions within a 

sentence from the original text.251 The second step of pre-processing of the text, namely stemming, is 

made optional within our tool. Stemming is a process that reduces word tokens to their 

morphological roots.252 If the user opts for stemming, then (in case of German) for example 

“analytisch” and “analytische” are regarded to be the same word.  

Further in the computational process, the ‘words’ of the WL (where ‘words’ has become a technical 

term, meaning tokenized, filtered, and (optionally) stemmed words), are counted. Basically, SalVe 

works on the basis of comparing word counts, or term frequencies, with each other. In order to be 

able to do that the WL, which is in our case the corpus, had to be divided into smaller units, the 

documents.253 We chose paragraphs as those units, because both Bolzano himself, and Bolzano-

interpreters, tend to refer to passages in the WL by means of the numbers of the paragraphs.  

Within the computational process, each individual document is represented as an index. An index is a 

list of all the words that occur within this document, and the frequency and position of those 

occurrences. We chose to use an inverted index, which means that each word is given a weighting 

factor that reflects how important a word is to a document within a corpus.254 The inverted index is 

based on the natural assumption that words that occur scarcely throughout the whole WL, are highly 

relevant or characteristic for the paragraphs in which they appear. 

Description and examples of the tool’s functionalities 

The above background information may be relevant for the user to appreciate the information that is 

returned by application of SalVe. Before the user can actually apply the tool, she must divide the text 

into appropriate units (before the first use), and choose the appropriate stemming (before every 

use). Further, it is possible to define collections before or during each use of SalVe. This enables the 

user to compare for example different works, or different parts of a work with each other.  

With this all done, SalVe gives several options for retrieving information about the text. I will call 

those different options the tools functionalities, and I will shortly introduce them here. 

                                                           
249

 Wikipedia, entry: Search engine indexing. URL= <http://en.wikipedia.org/wiki/Search_engine_indexing>, visited d.d. 16-
07-2013 
250

 McBurton, The Joy of Topic Modeling, URL = <http://mcburton.net/blog/joy-of-tm/> 
251

 Idem 
252

 Idem 
253

 Idem 
254

 Wikipedia, entry: tf-idf. URL= <http://en.wikipedia.org/wiki/Tf-idf>, visited d.d. 16-07-2013 
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Searching 

The user can search for terms (meaning ‘word’ in its ordinary sense) and SalVe will return a list of the 

documents in which they occur, ordered by the amount of occurrences of the search term(s) within 

that document. The user can search for one term or for several terms at once. In the latter case, only 

the documents in which all the terms are present will be returned. The user can click on a document 

within the list, and it will open in a separate screen within the tool, with the terms that was searched 

for highlighted. Additionally, it is possible to generate a line-chart of the results within a previously 

defined collection. 

The results of searching for “analytisch” and “synthetisch” looks like this: 

 

And the corresponding line chart of the occurrence of “analytisch” and “synthetisch” throughout the 

whole WL: 
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Similarity 

The user can select two sets of documents and this functionality will calculate the similarity between 

them. The sets within this functionality must contain between one and all documents from the 

corpus. It is possible, but not necessary to use previously defined collections here. The tool will use 

the inversed indexes of the documents to calculate the similarity between each document form one 

collection and every document of the other. When two documents have a high similarity value, this 

means that the words within these documents tend to occur within the same context throughout the 

whole corpus, and hence are (compared to the other words within the WL) relatively “similar”.  The 

similarity is returned as a value between 0 and 1. It is possible to select a threshold, so that for 

example only documents with a similarity value higher than 0.3 are returned. The values can be 

exported to use in other programs, for example to visualize them within a visualization tool like the 

program “Gephi”.  

In this example I divided the WL into the paragraphs that deal with the ordo essendi (§§ 1-268) and 

those that deal with the ordo cognoscendi (§§ 269-718),255 and demanded the similarity with a 

relatively high threshold (0.4): 

 

As a result is given that § 1 has a similarity of .43 with § 393. That those two paragraphs are indeed 

substantially similar, becomes apparent at first glance of § 393, for it starts with:”Ich erklärte mich 

gleich §.1., daß …” (I declared already in §1, that …).  

Term window 

This functionality displays the words that co-occur with a given term within one or more collections 

of documents. The user gives in a term and the size of the window she wants to be displayed, i.e. the 

                                                           
255

 Cf. De Jong (2001), p. 329 
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amount of words that occur left and right of this term that she wants to be taken into account. This 

functionality operates with the previously defined collections. The tool will give a list of all the words 

that co-occur with the searched term within the width of the term-window, and the number of times 

that this word co-occurs with the searched term per collection. The searched term itself is also taken 

into account, so that when the results are sorted, the search term appears at the top of the list with 

its absolute amount of occurrences.  

For example the term window of “Abfolge” and “Ableitbarkeit”, window = 10, exported to Excel: 

 

Here is reflected correctly that both grounding (Abfolge) and deducibility (Ableitbarkeit) are relations 

(verhältnisse), and that grounding is a relation between truths (wahrheiten), and deducibility is a 

relation between propositions (Sätze). Also, we see ground (grund) and consequence (folge) 

appearing in the term window of grounding. Furthermore, we see that the term deducibility is 

mentioned more often (166 occurrences) throughout the WL then grounding (113 occurrences). 

Term relevance 

This functionality sorts the words that occur within a document on the degree in which they are 

characteristic for that document. Each word is given a value for “characteristic-ness”, that is a 

product of the weighting factor from the inversed index and the amount of occurrences of that word 

within a document.  

In this example I demanded the relevant terms for paragraph 197, in which Bolzano proves that there 

are analytic as well as synthetic propositions: 

 

 



57 
 

 

 

Unsurprisingly, “synthetisch” and “analytisch” are the most relevant terms for this paragraph. 

Further, within this list appear various terms that relate to Bolzano’s method of variation (e.g. 

willkurlich, bleibet, aband(rung), anbgeandert, unverandert, vertauscht, veranderlich) and to the 

ideas that are considered variable (e.g. predicatvorstellung, beschaffenheitsvorstellung, 

subjectvorstellung, einfach, imaginair).  
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Screenprints 

S1: Search for “analytisch”. 

 

 

S2: Calculate the similarity between paragraph 148 and the rest of the WL. 

 



59 
 

S3: Similarity of all the paragraphs of the WL, visualized in Gephi.  

  

S4: Identifying an interesting cluster within the above visualisation. 
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S5: Term relevance for paragraph 367. 

 

S6: Term windows for “analytisch” and “synthetisch” (window = 5) exported to Excel. 
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Results 

R1: Term window for “bloss” (mere), window = 1 

 

R2: Term window for “unwichtig” (unimportant), window = 10 

 

 



62 
 

R3: Line chart of “Lehrsatz” and “Abfolge” within the WL 

 

  

 

R4: Line chart of “Lehrsatz”, “ableitbar” and “ableiten” 
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R5: Line chart of “Lehre” (theorem) throughout the WL, the line marks the separation between the 

paragraphs that deal primarily with the ordo essendi and those that deal with the ordo cognoscendi.  

 

 

R6: Term window of “Lehre” window = 10 

 



64 
 

  



65 
 

Bibliography 

Berg, H. van den (unpublished). Case for Phil@Scale. 10-12-2012. 

Betti, A. (2010b). Explanation in metaphysics and Bolzano’s theory of ground and consequence. 

Logique et Analyse, 211 (53): 281-316. 

Betti, A. (2012). Bolzano’s Universe: Truth, Logic and Metaphysics. In Leila Haaparanta & Heikki J. 

Koskinen (Eds.), Categories of Being: Essays on Metaphysics and Logic (pp. 167–190). Oxford: Oxford 

University Press.  

Betti, A. & Van den Berg, H. (forthcoming). History of Ideas and the use of Models: Furthering the 

study of conceptual change.  

Bolzano, B. (1969/1837). Wissenschaftslehre. In: J. Berg and E. Winter (eds.), Bernard Bolzano 

Gesamtausgabe, Reihe 1, Bd. 11-14. Stuttgart Bad-Cannstatt: Frommann-Holzboog. 

Bolzano, B. (1975/1833-41). Von der mathematischen Lehrart. In: J. Berg (ed.), Bernard Bolzano 

Gesamtausgabe, Reihe 2A, Bd. 7. Stuttgart Bad-Cannstatt: Frommann-Holzboog. 

Caygill, H. (ed)., A Kant Dictionary , entries: "synthesis" and “a priori/a posteriori”, Blackwell 

Publishing, 1995. Blackwell Reference Online, visited d.d. 01 July 2013. URL = 

<http://www.blackwellreference.com/subscriber/tocnode.html?id=g9780631175353_chunk_g97806

3117535323_ss1-35> and < … _g97806311753535_ss1-1> 

Centrone, S. (2011). Begründungen bei Bolzano und Husserl. Zeitschrift für philosophische Forschung 

65 (1), 5-27 

Gamut, L.T.F. (1991/1982). Logic, language, meaning: Volume II: Intensional logic and logical 

grammar. Chicago and London: The University of Chicago Press. 

Garson, J., "Modal Logic", The Stanford Encyclopedia of Philosophy (Spring 2013 Edition), Edward N. 

Zalta (ed.), URL = <http://plato.stanford.edu/archives/spr2013/entries/logic-modal/>. 

Jong, W. R. de & Betti, A. (2008). The Classical Model of Science: A millennia-old model of scientific 

rationality. Synthese, 174(2), 185–203.  

Jong, W.R. de (2005). Argumentatie en formele structuur: Basisboek logica. Amsterdam: Uitgeverij 

Boom. 

Jong, W.R. de (1995b). Kant’s analytic judgments and the traditional theory of concepts. Journal of 

the History of Philosophy, 33 (4) : 613-644. 

Jong, W. R. de (2001). Bernard Bolzano, Analyticity and the Aristotelian Model of Science. Kant-

Studien, 92 (3), 328–349. 

Jong, W. R. de (2010). The Analytic-synthetic Distinction and the Classical Model of Science: Kant, 

Bolzano and Frege. Synthese, 174 (2), 237–261.  



66 
 

Lapointe, S. (2010). Bolzano a priori knowledge, and the Classical Model of Science. Synthese 174, 

263-281. 

Lapointe, S. (2011). Bolzano’s theoretical philosophy: An introduction. New York: Palgrave Macmillan. 

Mancosu, P., "Explanation in Mathematics", The Stanford Encyclopedia of Philosophy (Summer 2011 

Edition), Edward N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/sum2011/entries/mathematics-explanation/> 

Morscher, E., "Bernard Bolzano", The Stanford Encyclopedia of Philosophy (Spring 2013 Edition), 

Edward N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/spr2013/entries/bolzano/>. 

Morscher, E. (2006). The great divide in Austrian Philosophy: The synthetic a priori. In: Textor, M., 

The Austrian Contribution to Analytic Philosophy, pp. 250–263. Taylor & Francis.  

Morscher, E. (1993). Bolzano’s Method of Variation: Three puzzles. Grazer Philosophische Studien, 

53, 139–165. 

Proust, J. (1981). Bolzano’s Analytic Revisited. The Monist, 64, 214–230. 

Quine, W.V.O. (1951). Two Dogmas of Empiricism. The Philosophical Review 60: 20-43 

Rey, G., "The Analytic/Synthetic Distinction", The Stanford Encyclopedia of Philosophy (Summer 2012 

Edition), Edward N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/sum2012/entries/analytic-synthetic/>   

Roski, S. (forthcoming). Bolzano’s theory of grounding and the Classical Model of Science.  

Roski, S. (unpublished). Workflow for analyticity in Bolzano. 21-03-2013. 

Rusnock, P. (2011). Kant and Bolzano on logical form. Kant-Studien, 102 (4), 477–491. 

Rusnock, P. (2012). Kant and Bolzano on Analyticity, (forthcoming 2014 in Archiv f. Gesch. d. Phil.).  

Rusnock, P. (2000). Bolzano’s Philosophy and the Emergence of Modern Mathematics. Amsterdam: 

Rodopi 

Russell, Bruce, "A Priori Justification and Knowledge", The Stanford Encyclopedia of Philosophy 

(Summer 2013 Edition), Edward N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/sum2013/entries/apriori/>. 

Sebestik, J., "Bolzano's Logic", The Stanford Encyclopedia of Philosophy (Winter 2012 Edition), Edward 

N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/win2012/entries/bolzano-logic/>. 

Shapiro, S., "Classical Logic", The Stanford Encyclopedia of Philosophy (Winter 2009 Edition), Edward 

N. Zalta (ed.),  

URL = <http://plato.stanford.edu/archives/win2009/entries/logic-classical/>. 

Siebel, M. (2002). Bolzano’s Concept of Consequence, The Monist 85(4), 580–599. 



67 
 

Siebel, M. (2011). It falls somewhat short of logical precision. Grazer philosophischen Studien 82, 91-

127. 

Simon, P. (1992). Bolzano, Tarski, and the limits of logic. In: Simons, P., Philosophy and Logic in 

Central Europe from Bolzano to Tarski. Dordrecht, Amsterdam, Boston: Kluwer Academic Publishers, 

pp. 13-40. 

Tatzel, A. (2002). Bolzano’s Theory of Ground and Consequence. Notre Dame Journal of Formal Logic, 

43(1), 1–25. 

Textor, M. (2001). Logically analytic propositions: a posteriori? History of Philosophy Quarterly 18 (1), 

91-113. 

Waldegg, G. (2001). Ontological Convictions and Epistemological Obstacles in Bolzano’s Elementary 

Geometry. Science & Education, 10(4), 409–418. 

 

Websites 

A Companion to Digital Humanities, ed. Susan Schreibman, Ray Siemens, John Unsworth. Oxford: 

Blackwell, 2004. URL = <http://www.digitalhumanities.org/companion/> 

<ttp://mcburton.net/blog/, entry: The Joy of Topic Modeling 

http://tedunderwood.com, entries: Wordcounts are amazing and Where to start with text mining 

Wikipedia, entry: Search engine indexing.  

URL= <http://en.wikipedia.org/wiki/Search_engine_indexing> 

Wikipedia, entry: tf-idf. URL= <http://en.wikipedia.org/wiki/Tf-idf> 

 

Talks 

Van den Berg, H., at the meeting ICT en Onderzoek (ICT and research) d.d. 30-01-2013, VU University 

Amsterdam 

Van den Berg, H.,  at the workshop Digital Humanities and Philosophy, d.d. 28-06-2013, VU University 

Amsterdam 

Betti, A., at the VU mini-symposium on Causality, d.d. 14-03-2013 VU University Amsterdam 
  



68 
 

  



69 
 

Word of thanks 

This thesis is the result of a full bachelor and master in Philosophy at VU University Amsterdam. In 

retrospect I conceive of my choice to start this study as one of the best and most important in my life 

so far. Although it must be noted that the word ‘choice’ in this context might not be fully accurate: at 

that moment, starting a study of philosophy occurred to me as a completely irrational act. The only 

reason I could provide for it, was the excuse that all my other plans had come to nothing. 

Anyway, followed my heart and it seemed to work out quite well, for there has not been a single 

moment that I regretted my ‘choice’. Although I was convinced that I would be poor as a church 

mouse for the rest of my life, a couple of years of intellectual development and inspiration by 

studying fascinating ideas seemed worth it.  

At the beginning of this academic year, I made another important choice in applying for the position 

of student assistant within the project Phil@Scale of Arianna Betti’s Axiom Group. Unlike in the 

previous case, this time ratio and lower belly were in complete agreement that this was the way for 

me to go. I was fortunate: Arianna and the other involved members of the Axiom Group seemed to 

be convinced, and so started for me a new period full of learning, fun, and new experiences.  

My first and foremost word of thanks goes to Arianna, for believing in me, teaching me and coaching 

me, in a way that exceeds both the regular and my expectations by far. During the past year, her 

words of approval of me and my work have repeatedly put a smile upon my face that remained for 

days. 

I also want to thank the other members of the Axiom Group, for the warm welcome and the help 

they gave me when I needed it. In particular, I want to thank Stefan Roski, the second reader of this 

thesis, for among other things his efforts in teaching me how to carefully read, reproduce, and 

appreciate Bolzano’s work. 

My thankfulness also goes to others that have contributed in some way to this thesis, namely Robin 

Brons for his painstaking work that provided me with a digital version of the Wissenschaftslehre, and 

Ype de Boer for playing a very convincing methodological conservative.  

Further, I want to thank René van Woudenberg, who has shown confidence in my abilities right from 

the beginning of my education at the VU, and offered me the opportunity to continue my 

philosophical education with a year of study at the University of Notre Dame. 

I am thankful to all the other teachers at the VU that have thought and inspired me, and which I 

cannot all name here. An exception I will make for Willem de Jong, whom I want to thank for his 

inspiring classes that attracted me to the history and philosophy of logic and language in the first 

place, and for – although on his side unintentionally – providing me with the wonderful research 

question of this thesis. 

Last but not least, I want to thank Sanne Vrijenhoek for being a great companion within our project 

Phil@Scale, and for her quick and cheerful fulfilling of my wishes. 

 


