XX. Der logische Aufbau der Welt
Rudolf Carnap’s Der logische Aufbau der Welt (henceforth Aufbau) has a very diverse set of philosophical influences (see ch. 3 & 39), and the book has been subjected to a great variety of interpretations (see ch. 76). Consequently, a summary of its content cannot remain neutral to some fundamental questions about its philosophical and meta-philosophical aims. This summary stays close to the text and structure of the Aufbau itself, but it is also indebted to key works that pushed its interpretation beyond a traditional empiricist reading (see bibliography).
Aim and Structure (Part I)
In the Aufbau Carnap aims to defend the central thesis of constitutional theory: it is possible to construct a formal system – which Carnap calls a constitutional system – that constitutes a great variety of concepts from a limited set of primitive concepts (§1). A concept is constituted, if one is able to specify how a proposition containing that concept can be transformed in propositions containing earlier constituted concepts. In this way, one can construct a genealogical tree of concepts, with which you can transform all propositions of a given constitutional system to propositions containing only the primitive concepts that make up the base of that constitutional system (§2). Carnap is interested to prove the possibility of such a constitutional system for three reasons. First, one might rationally reconstruct the entire system of scientific concepts within one unified constitutional system, overcoming the disintegration of the scientific enterprise [Gesamtwissenschaft] into unrelated, singular sciences (§2). Second, such a unified reconstruction of scientific concepts has the potential to show how scientific knowledge can be objective, even though all knowledge has its origin in subjective experience (§2 & 4). Third, such a system can be used to overcome philosophical struggles about the interpretation of science by finding a neutral common ground between all philosophical schools (§5). 
In Part III (§26-105) of the Aufbau, Carnap sets out to systematize which formal and epistemological choices have to be made in creating any constitutional system. He also gives an outline of a particular constitutional system, a phenomenalist one, that has the potential to answer all three aforementioned philosophical goals. In part IV (§106-156) Carnap produces a draft of the phenomenalist constitutional system, and in part V (§157-183) he reorients the aim of philosophy in general and dissolves several traditional, philosophical puzzles using his constitutional theory. 
The Structuralist Ideal (Part II)
Part II of the Aufbau introduces two preliminary assumptions that guide Carnap throughout his discussion of constitutional theory and its philosophical significance. First, Carnap introduces the notion of a purely structural definite description: an object can be described purely by its structural relation to other objects of the same domain, if the domain and the relations between its objects are rich enough (§15). This leads Carnap to maintain a structuralist ideal for science: in principle, scientific propositions can be limited to propositions about structural relations only and not about any specific, subjective content. Although Carnap gives no actual scientific example to make this ideal credible, he gives an example about train stations, wherein individual train stations are identified purely by the neighborhood-relation between the stations (§14). It is Carnap’s hope that a similar interlocking system of structural relations can be constructed, that is rich enough to define all scientific objects purely structurally (§16) – an ambition that Carnap initiates in Part IV, but never fully realizes in the book.
Second, Carnap gives an initial, non-formal description of the great variety of scientific objects: physical, mental [psychische] and cultural [geistige] objects (§18 & 23). Traditional philosophy in the past had been plagued by questions about epistemic and ontic hierarchies between these objects. Since the aim of constitutional theory is to discuss these questions, it is Carnap’s ambition to create a constitutional system rich enough to constitute all these diverse object-types using his structuralist ideal. 
Choices in Constitutional Theory (Part III)
In Part III, Carnap lays out four choices that anyone constructing a constitutional system faces: a) the choice of a formal, logical system that specifies how the tree of concepts can be constructed, b) how to order the overall hierarchy of concepts in the system, c) from which primitive, undefined elements and relations one chooses to start the constitutions, and d) to investigate the actual relations that one will use to define the diversity of concepts of the system (§26).
Carnap decides to use type theory of the Principia Mathematica to set up the logical background for the constitution of concepts. A constitutional system is made up of object-spheres [Gegenstandssphären]. These are classes of objects that can function as arguments in the same propositional function (§29). New object-spheres are constituted in the system through definitions that allow sentences about the new objects to be transformed in sentences containing only previously constituted objects (§38). These transformations only preserve the truth-value of the sentences (their “logical value”), and not their sense or mental representation (their “epistemic value”) (§50). The transformations of sentences through definitions also entail no ontological hierarchy of the objects in those sentences (§36-37). The hierarchy of the constitutional system is meant to be metaphysically neutral. Given this set-up, any constitutional system has only one class of undefined primitive objects as proper objects in the system. These can function as arguments for a sentence that contains a primitive, undefined relation. All other “objects” of the system are introduced as higher types, relations or properties constituted from the primitive objects and relation. Consequently, the higher-type objects cannot operate as arguments for sentences of lower types. In this sense, the constituted objects of the various spheres, introduced through definitions, are only “quasi-objects” in the system (§27).
Throughout the Aufbau, Carnap discusses a variety of possible hierarchies for a constitutional system: starting from physical objects to construct all other scientific objects (§59), but also starting from mental (§60), or even cultural objects (§56). For Carnap, there is not one exclusively correct hierarchy for a constitutional system. To decide the hierarchy for his own proposed constitutional system Carnap introduces the material condition of “epistemic priority” [erkenntnismäßig primär]. An object sphere A is epistemically prior to B, if knowledge of B must be mediated through knowledge of A (§54). Using this condition, Carnap decides on a phenomenalist basis for the system, made up of one’s own mental states, called “auto-psychological objects” [eigenpsychische Gegenstände] (§64). The physical objects, other-mental objects [fremdpsychische Gegenstände] and cultural objects will have to be constituted out of them. Carnap’s choice for the epistemic primacy condition is twofold: it is both a scientific, psychological fact and an epistemological assumption shared by all philosophical schools that knowledge begins in experience (§178). By reconstructing scientific knowledge from an auto-psychological basis, Carnap’s proposed constitutional system can both be relevant to epistemological debates and be informed by psychological theory.
However, this choice introduces the epistemological issue that one’s own mental states are the most subjective elements, inaccessible to others, except through mediation of physical events (like gestures or signs). If the constitutional system is to guarantee the objectivity of scientific knowledge, then it must overcome the inherently subjective nature of the auto-psychological base (§66). The solution lies in the structural similarities between the subjective streams of consciousness of all individuals. Carnap hopes to recover these similarities in his formal system as the intersubjective ground of all scientific knowledge. 
Inspired by contemporary Gestalt psychology, Carnap chooses “elementary experiences” [Elementarerlebnisse], erl, as primitive elements of the system. These are not sense-data of an epistemic subject, like “S sees a patch of green in her upper left visual field”. Instead, they are holistic, unanalyzed, temporal slices of one’s complete stream of experience (§67). As primitive relation Carnap introduces “recollection of similarity” (Er) [ähnlichkeitserinnerung] that holds between the erl’s. This relation represents the memory of a part-similarity between two slices of a stream of experience (§78). From the primitive relation, Er, Carnap aims to construct various sensory qualities through constitutional definitions, e.g. the visual sensation of having a green dot in a particular point of the visual field. To construct such sensory qualities he requires a logical procedure that is capable of abstracting properties from the holistic, unanalyzed, elementary experiences by merely employing relations that hold between those experiences – a procedure that he dubs Quasi-analysis (§ 71, see ch. 40 & 75). He distinguishes this from traditional analysis on epistemic grounds: quasi-analysis does not aim to recover presupposed properties of a set of objects, but instead aims to construct those properties without assuming that the set of objects had those properties to begin with.
Constructing the World from a Phenomenalist Base (Part IV)
In part IV, Carnap proceeds with the actual logical constitution of the hierarchy of object-levels from erl and Er. Between §108 and §121, each constitution is rendered in four languages: the symbolic language of logic, a paraphrase of the symbolism in natural language, a realistic language, and lastly, a language of fictional construction (§95). Although only the symbolic language is the actual language of the constitutional system, the other three languages serve auxiliary and pragmatic purposes. The paraphrase helps the reader to grasp the symbolic language which quickly becomes cumbersome in the case of lengthy formal definitions. The realistic language translates the symbolism in terms of objects with which we are acquainted in a common-sense setting or scientific practice. This helps to communicate and discuss about the constituted object-levels. The fourth language pretends as if one has to instruct an epistemic subject to step-wise construct objects out of its given total experience. Such a visualization of an instruction set proves useful to check whether the logical construction could make sense to a person who follows it – even if it is purely fictional and in no way represents actual cognitive procedures (§99). The realistic and fictional languages also become necessary to express the constitution of the physical, mental and cultural domains (§123-156), because Carnap had no exact idea how to express their constitution in the symbolic language (although this was the ideal). 
The most primitive element of Carnap’s formal system is the Er relation. The elementary experiences, erl, are defined as the class of elements over which Er holds (§109). From Er, Carnap defines a part-similarity relation between erl’s and uses that to construct, through quasi-analysis, a “similarity-circle of erl”, i.e. classes of mutually similar experiences (§110-111). Ou of these, he defines “quality classes” and uses them to constitute the part-identical relation and the similarity-between-qualities relation. This leads him to construct the sense classes, from which he can identify sight as the only sense class with five dimensions (§115). Now, he can construct the class of “sensations” and the relation “similarity” between two sensations, which in turn allows him to distinguish between the order of place (§117) and the order of color in the visual field (§118). Finally, Carnap notes that Er contains a preliminary temporal order within it, since it is an asymmetric relation expressing temporal recollections – this will prove useful to construct the temporal order of the physical world (§120). From that point on, Carnap can no longer continue the formal expression of the constitutional system and continues his description of the system in paraphrase.
One of the biggest challenges for the phenomenalist system is to constitute the physical world through the sensory qualities that have been constituted in the auto-psychological domain. Carnap proposes to assign color points of the visual field to world points [Weltpunkte] (§125-127). Then, visual things [Sehdinge] are defined as bundles of world lines of visual qualities that stay in spatial proximity relations over protracted segments of time (§128). This allows Carnap to identify “my body” as a unique visual thing (§129). Only now can Carnap further spell out sensory qualities, like touch, and assign them to points in the physical space-time. Now, the entire perceptual world is defined as a space-time world with perceptual things embedded in them. Next, Carnap abandons the auto-psychological domain and constructs the world of physics by assigning the points of the auto-psychological space-time world to quantitative values of physical state magnitudes expressed in a purely mathematical form. This assignment is largely a matter of convention and is open to variability, since the choice which mathematically expressed physical state magnitudes to use is not determined by the content of the auto-psychological domain (§136). 
Once the physical world is constructed, Carnap’s constitution picks up a tremendous pace: biological objects are constituted in a single paragraph, including mankind as a species, largely through a similarity relation between “my body” and other biological creatures (§127). This allows Carnap to construct mental objects (thoughts or emotions of other humans) from physical expressions, likes gestures, speech or signs. At this stage the constitutional system is rich enough to attain intersubjectivity. One can now identify one’s own constitutional system and, especially through speech and signs, compare it to the constitutional system of another human being (§145). Even though the physical objects in one’s own system were originally constituted from a purely subjective basis, the mathematical form of the physical objects allows them to be coordinated with physical objects in the constitutional system of others, and thus shared intersubjectively (§146-148). Here, the structuralist ideal introduced in Part II plays a crucial role. Ideally, all other scientific objects (biological, psychological and cultural) are structurally defined from the mathematically expressed physical objects. Consequently, all these objects can be coordinated between constitutional systems of different people, and this guarantees the intersubjectivity of all scientific objects in general (§149). In the final sections of Part IV Carnap also hints how to constitute cultural objects from physical documents and mental manifestations (§150). He even sketches a potential constitution of values from value experiences [werterlebnissen] (§152).
Scientific philosophy: the Dissolution of Philosophical Problems
With part IV completed, Carnap has achieved two of his goals: he reconstructed scientific concepts to exemplify the unity and objectivity of science. The concluding part V of the Aufbau aims to convince the reader that Carnap’s constitutional theory has philosophical significance. Although his constitutional theory doesn’t answer traditional philosophical questions directly, it can clarify them and alter what it is at stake in thinking through a philosophical question in general (§157). A paradigm example is Carnap’s discussion of the philosophical debate between realism, phenomenalism and idealism. All three -ism’s ascribe reality to different kinds of objects. For realism the physical is more fundamentally real than the mental. For idealism only the mental is real and the physical derivative. For phenomenalism only the representations of physical objects are real. According to Carnap, such debates cannot be solved. However, all three -ism’s share a general idea with constitutional theory: all knowledge originates from experience, but that experience must be enriched through conceptual labor to produce objective knowledge (§178). They only differ from constitutional theory in defending an ontological priority between different object levels. Since the questions about ontological priority cannot be reconstructed within constitutional theory, they should be abandoned (§176). 
A similar anti-metaphysical strategy is applied to the questions about psychophysical parallelism, identity, causality, intentionality, subjectivity and mind-body duality. These traditional problems can all be rephrased as questions about the logical hierarchy between object-spheres in a constitutional system. They can be reconceived as questions about the reconstruction of the scientific enterprise from a formal point of view. Such questions are meaningful and can be answered within the bounds of constitutional theory. The metaphysical counterparts of these questions, however, are not meaningful from the standpoint of constitutional theory and will always be the object of a pointless philosophical struggle (§161).
At the end of the Aufbau, Carnap argues that his reconfiguration of philosophical problems as problems in constitutional theory also entails that philosophy is part of science itself, namely its meta-theory that reflects on the interrelated structure of its concepts (§179). According to Carnap, normative questions fall outside the scope of constitutional theory. In fact, questions about how to live one’s life practically are not proper questions at all. Instead, they are challenges with which human life is faced. Scientific knowledge – and thus scientific philosophy – can only help to face these challenges, but it cannot answer, overcome or remove them (§183). 
In the often cited first preface to the Aufbau of 1928, Carnap describes the overarching project of his book as a reconfiguration of philosophical practice to be part of the scientific enterprise itself. According to Carnap the old philosophical ethos was centered around individualistic projects and the use of poetic intuitions which aimed to express emotions. Carnap called on his colleagues to abandon this traditional attitude and instead mimic the scientific ethos: a cooperative attitude between practitioners who jointly attempt to clarify and solve problems in such a way that everyone can participate in their solution. The Aufbau was meant both to exemplify this new philosophical ethos and to reconfigure the philosophical research agenda such that this ethos could flourish. The book was “carried by the faith” that this ethos would win the future, not only in philosophy, but in all spheres of society. 
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