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Abstract: 
 
Textual material relevant to the history of economic thought is today readily available 
in various digitised forms. This raises the possibility of exegesis being undertaken 
with the aid of software designed for the purpose of textual analysis. This paper 
provides an exploratory test of Leximancer, a text analytics program that extracts the 
content of text, or collections of text, in order to quantify and display the conceptual 
structure of text content in a visually informative way. The relevance of one particular 
software product – Leximancer – as a tool enhancing textual exegesis undertaken for 
the history of economic thought is considered. The exploratory test is a comparative 
analysis of A.C. Pigou’s first chapter in Wealth and Welfare (1912) and the first 
chapter of The Economics of Welfare (1920). 
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1. Introduction 
 

Text in digitised form relevant to the history of economic thought is becoming 

increasingly available via the internet. Coinciding with increased availability of 

digital text is the development of software programs specifically designed to analyse 

digitised text. This raises possibilities of employing computational analysis in the 

history of economic thought to assist exegetical study, to explore the impact of the 

emergence of large data corpora on research methodology, and consider the research 

possibilities and opportunities this changing research landscape might present. The 

emergence of text analytic software provides scope for exploratory testing of digitised 

material relevant to the history of economic thought. In this paper Leximancer 

software is tested by using digitised versions of A.C. Pigou’s first chapter in Wealth 

and Welfare (1912) and the first chapter of the first edition of The Economics of 

Welfare (1920) to explore the program’s capabilities in assisting the exegesis of text 

when treated in digital form. 

Wealth and Welfare (1912) was A.C. Pigou’s first major book produced four 

years after his succession to the Chair of Political Economy at Cambridge University. 

It is a work which emerged from the development of his thought whilst a student at 

Cambridge in the Moral Sciences under the influence of Henry Sidgwick and 

Alfred Marshall, and later as a lecturer in the Economics Tripos and as a Fellow at 

King’s College. Eight years after the publication of Wealth and Welfare, Pigou 

produced The Economics of Welfare (1920) which built upon the framework of the 

former treatise. The content of The Economics of Welfare was considerably expanded 

(it is roughly double the length of Wealth and Welfare), Pigou adding further sections 

and considerably revising others. Between the appearances of these two publications 

Pigou is recorded in the literature as having fundamentally changed in character by 

his experiences during World War I (Saltmarsh and Wilkinson, 1960). He also had 

eight years of professional development and experience as Professor of Political 

Economy at Cambridge, having had four years in that role before Wealth and Welfare 

appeared. Recent research in the history of economic thought has highlighted the 

importance of examining the changes, and subsequent editions to the structure of 

these two important texts over the course of time in order to shed light on the 

development of Pigou’s analytical thought and his contributions to the body of 

thought on political economy (Tribe, 2011, 2012, McLure, 2012).  
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This paper examines the thematic and conceptual changes in the first chapters 

of Wealth and Welfare and the Economics of Welfare using computer-aided text 

analysis. The paper provides a brief background to the history of digital text analysis 

in section 2 and then examines the use of automated text analysis employing 

Leximancer software in Section 3. In Section 4 an exploratory comparative analysis 

of A.C. Pigou’s first chapters in Wealth and Welfare and the Economics of Welfare 

using the Leximancer program is undertaken. In Section 5 the outcomes of the 

computerised analysis is compared with a traditional reading of the texts. The paper 

tentatively explores both the possibilities and limitations of automated text analysis in 

the history of economic thought in section 6 and concludes in section 7. 

2. A Background to Digital Text Analysis 
 

During the industrial revolution Charles Babbage designed and created in 

1822 what is now regarded as the world’s first mechanical computer - the Difference 

Machine. During the same century George Boole developed Boolean algebra as 

outlined in his book The Laws of Thought published in 1854.1  The underlying logic 

of Boole’s work would become the basis for the modern digital computer.  Advances 

in computer technology through second half of the twentieth century coincided with 

the development of the internet.  The American computer scientist, J.C.R. Licklider in 

his 1960 paper “Man-Computer Symbiosis”, outlined the ideas of a globally 

connected network system and his ideas were subsequently developed by the United 

States Defence Department’s Advanced Research Agency (ARAP) as ARPANET.  

The popular use of the internet was boosted by the development of the World Wide 

Web (WWW) which had principally emerged from a program written by 

Tim Berners-Lee in 1980 called “Enquire Within”. The WWW was launched to the 

public on August 6, 1991 and continues to rapidly change the manner and ways 

human beings communicate, interact, and exchange knowledge in the form of 

digitised media.  

One of the important ramifications of the increasing digitisation of media is 

the way in which text can be analysed. Hypertextuality, or nonlinearity, of digital 

media decentres traditional narrative and reconfigures the way in which traditional 

                                                 
1 Or more precisely An Investigation of the Laws of Thought on Which are Founded the 
Mathematical Theories of Logic and Probabilities. 
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modes of media and text can be examined.2 Hypertext provides an alternate way in 

which readers can understand and process information. Compared with reading text in 

the traditional way, that is, by the order of text created and predefined by authors, 

editors or publishers, hypertext permits the reader to create their own order or 

sequence of text to draw meaning from it.  Hypertext conceives information not by 

predefined sequences but rather as nodes and linking networks which form navigable 

paths which can be followed, explored, returned to and referenced 

(Cyberarts/Cyberculture Research Initiative (CCRI), 2012).  Daniel Cohen and Roy 

Rosenzweig (2005) point to literary critic George Landow’s consideration of the 

concept of hypertext as a “revolution in human thought” quoting his assertion that 

conceptual systems “founded upon ideas of center, margin, hierarchy, and linearity” 

are being overturned by “ones of multilinearity, nodes, links, and networks” (Landow, 

1997 as cited by  Cohen and Rosenzweig, 2005). 

For historians, the immediate benefits of being able to access digital media on 

the WWW have been the ability to examine historical data in a systematic and 

nonlinear fashion via simple, powerful tools. This includes capabilities of searching 

for strings of words or conducting “counts” of articles or texts containing strings of 

words, or of particular authors or sets of authors.  Data-mining of digital media 

continues to become more sophisticated and coincides with an increasing rate of 

accessibility of textual and media material in digital form relevant to the history of 

economic thought. Research possibilities arising from available software include 

permitting analysis of digitised text and media by concept (or semantic) mapping and/ 

or dynamic temporal and geographic mapping. As an example of the latter, 

Dan Edelstein, at Stanford University, and collaborators from Oxford University, are 

currently undertaking digital mapping of the flow of ideas during the Enlightenment. 

Edelstein and his colleagues are utilising digital data to map the geographic flow of 

ideas between several great thinkers of the Enlightenment via digital content analysis 

and geographic tracking of the scholars correspondence (Haven, 2009).3  The use of 

concept mapping in the history of economic thought is explored in this brief paper 

using the Leximancer data mining program.  

                                                 
2 The term hypertext and hypermedia are terms coined by the American sociologist and 
philosopher Ted Nelson. 
3 The author would like to acknowledge Elena Douglas for bringing this research to my 
attention. 
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3. Leximancer and Digital Exegesis 
 

Leximancer is a software product that provides a picture summary of the 

overarching thematic and conceptual structures of textual data sets.  It produces this 

mapping by analysing digital text and extracting a ranked list of lexical4 terms based 

upon the frequency of the terms and the co-occurrence of term use within the body of 

the corpus. The software uses terms as ‘seeds’ for an automated thesaurus builder, a 

process which includes iterative learning and from which the most important semantic 

words are discovered and treated as concepts. A matrix built from the co-occurrence 

frequencies of the concepts is produced by the program as a two-dimensional concept 

map.  

Smith and Humphreys (2006, p.264) describe the map produced by 

Leximancer as a “complex network system”. The map displays clusters of concepts 

and the relational pathways between them. Clusters of concepts highly related to each 

other are indicated visually as circles representing themes. In the map space highly 

connected concepts are categorised as “a parent” of a thematic region, which that 

region becomes characterised by. The relative importance of themes within the corpus 

is denoted visually by the circle’s relative size and a heat coded colouring scheme (hot 

colours such as red, orange and yellow denote greater significance as compared to 

cooler colours such as purple, green and blue). Themes are denoted by larger text 

labels and concepts by dots, the size of the dots representing the relative importance 

in the corpus (by frequency and co-occurrence). A network of connections between 

concepts appears beneath the concept map. These pathways (or branches) illustrate 

the most-likely connections between concepts although other less-strong connections 

may exist which the program permits the user to explore5.  

The program permits the user to drill down to examine in detail the count, 

frequency, and relative importance of concepts and themes emerging from the 

process. The program’s thesaurus of words can be accessed to query individual words 

and groups of words as evidence of concepts, and allows the user to drill back to the 

words’ locations within the original body of the digitised text.6 

                                                 
4 Language in linguistics is commonly split into two distinct components, lexical in this sense 
relates to words or vocabulary as distinguished from its grammar and construction. 
5 Leximancer also permits project results to be presented in the form of a Concept Cloud, 
similarly interactive like the Concept Map but without thematic circles, but this test utilised 
Leximancer’s default presentation of a Concept Map. 
6 A comprehensive and technical evaluation of unsupervised semantic mapping which 
Leximancer performs is provided by Smith and Humphrey (2006). 
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4. A Comparative Example: A. C.  Pigou’s Wealth and Welfare and The 
Economics of Welfare 
 

Digitised versions of Pigou’s Chapter 1 in Wealth and Welfare (1912) and 

Chapter 1 in The Economics of Welfare (1920) were located as photographed .PDF 

files from on-line library services. These files were then converted from captured 

image to digital text using free Optical Character Recognition (OCR) software 

available on-line.7 The “cleanness of the data” after performing the OCR software 

was checked and it was noted that the process created some issues, for example, with 

spacing between words.  The files were then uploaded to the Leximancer program. 

The first chapter of Pigou’s Wealth and Welfare titled ‘Welfare and Economic 

Welfare’, the first chapter of The Economics of Welfare, also titled ‘Welfare and 

Economic Welfare’, were treated as separate projects for the comparative purposes of 

this test. 

This exercise was treated as a first-cut unsupervised analysis for pure 

discovery. Steps were then run in Leximancer with little user editing or configuration 

(concepts of similar terms were merged by the user including “welfare” and 

“WELFARE”, “economic” and “ECONOMIC”, “effect” and “effects”, “desire” and 

“desires”). The structure and relational nature of the emerging concepts and themes 

generated from Leximancer were then obtained by generating a Concept Map for both 

Wealth and Welfare Part 1, Chapter 1 (figure 1) and the Economics of Welfare Part 1 

Chapter 1 (figure 2), as shown below.  

 

                                                 
7 The OCR software utilised in this exercise was Online OCR 
http://www.onlineocr.net/Default.aspx  
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Figure 1: Wealth and Welfare, Chapter 1 
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From the analysis of textual content revealed in the above figures, the 

dominant theme (or most highly connected concepts as per discussion in Section 3) to 

emerge in Chapter 1 of Wealth and Welfare is “welfare”, whereas in Chapter 1 of The 

Economics of Welfare it is “economic”. The top five themes in Wealth and Welfare 

(on the basis of connectivity of concepts) are: “welfare” (100% connectivity), 

“satisfaction” (36% connectivity), “labour” (14% connectivity), “effect” (10% 

connectivity) and “money” (7% connectivity). This is in marked contrast to the five 

most important themes which emerge from the corpus of text of The Economics of 

Welfare, which, in order, are: “economic” (100% connectivity), “general” (28% 

connectivity), “practical” (21% connectivity), “facts” (19% connectivity) and 

“science” (16% connectivity). The two most important concepts in both sets of text 

Figure 2: Economics of Welfare, Chapter 
1 
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remain “wealth” and “economic” though in different thematic settings.  In Wealth and 

Welfare, “wealth” is the most highly connected concept in the corpus, whereas in The 

Economics of Welfare the term “economic” is the most highly connected concept. 

These major thematic observations are also reflected by the Ranked Concept 

Lists Leximancer displays along-side the generated concept map (see Appendix 1). 

The feature most striking in comparison of the two sets of text is the balance of the 

‘relevance’ of the concepts, where relevance is defined as the ratio of the number of 

times a concept is used in the text, to the number of references to the most frequently 

used concept (i.e. the most frequent concept has a ‘relevance’ of 100% and all other 

concepts have a relevance that is less than 100%.). In the case of Wealth and Welfare, 

“welfare” and “economic” have a relevance of 100% and 94% respectively, whereas 

in the case of The Economics of Welfare, these same concepts have a relevance of 

73% and 100% respectively. Even more strikingly, the concept “science” does not 

rank in Wealth and Welfare, but it has a 43% relevancy ranking in The Economics of 

Welfare, and the concepts of “satisfaction” and “desires”, both of which are 

significant concepts in Wealth and Welfare, disappear from the conceptual mapping 

of The Economics of Welfare. 

One might be tempted to infer from the above that Pigou’s thematic focus in 

his 1912 text was more philosophical in nature (the consideration of desires and 

satisfactions, and states of consciousness in the context of economic welfare) than that 

in his 1920 text. The concepts of “wealth” and “economic” occur with nearly equal 

frequency in the text, but the main (most-likely) conceptual pathways branch out from 

the concept of welfare. In 1920 Pigou’s thematic schema emphasises “economic” to a 

greater extent, relational pathways branching out from the concept of “economic”, as 

opposed to “welfare” and “science” emerges both as a concept and theme within the 

text. When the use of the word ‘science’ is interrogated for the two books, we find 

that the word is used 8 time in Wealth and Welfare mostly with reference to the word 

“economic”; whereas the word “science” in The Economics of Welfare was used 25 

times and found to have ‘high connectivity’ to other concepts, resulting in the 

Leximancer software classifying the term as a ‘major concept’ in the text.  A sample 

of the log of the use of the word “science” appears in Appendix 2.  This inference is 

given greater weight when it is coupled with the visual relational connectivity 

between the concepts “science”, “facts”, “laws” and “realistic” showing their most-

likely connections branch from the concept of “economic” in Figure 2.   
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The other most obvious thematic difference from the Leximancer mapping is 

the appearance of the word “war” in Pigou’s 1920 work which is absent in the 1912 

text. Digital analysis has associated this word, due to its level of connectivity and 

frequency, as theme and concept respectively. This is obviously connected to the 

occurrence of World War I between the publications of the two texts, but serves as an 

illustration of program’s discovery abilities. 

Specific conceptual language used by Pigou was also considered with the aid 

of digital analysis.  Importantly, that analysis confirmed that the concepts used 

extensively by Pigou were typically well-defined economic terms. (for example, 

“economic”, “welfare”, “money”, “satisfaction”, “labour”). There was effectively no 

use of undefined concepts and no evidence of an attempt to persuade through the use 

of vague but value laden terms.  While concept driven (as distinct from argument 

driven) ideological aspects of text are not necessarily missing from Pigou’s chapters, 

those aspects of Pigou’s work are typical of the general language of economics. 

Interestingly, a few minor concepts identified by the digital analysis would be 

unfamiliar to modern readers, but again those words were not value charged concepts 

and their use is probably indicative of the writing style from a century ago, such as 

words like “hold” and “merely”, which had low count and relevance rankings. The 

program permitted the user to quickly locate Pigou’s use of the concepts in the body 

of the original text and the definitions and use to which he was employing these 

concepts. The conclusion that may be drawn here is that over large data corpora, 

location and examination of concept use of scholars, especially ideologically related 

concepts, can be enhanced by digital analysis of text. 

Does this mean that historians of economic thought can stop reading text and 

start interpreting bubble diagrams?  The answer is, of course, no.  The substantive 

questions are: does traditional textual exegesis confirm the above interpretations, and, 

if so, or indeed, if not, is there a role for digital textual analysis to complement more 

traditional methods in the history of economic thought?   To answer these questions 

with reference to the case of Pigou considered in this study, we need to start by 

attempting to validate the above inferences that were derived from the Leximancer 

based analysis.   
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5. A Comparison with traditional textual Analysis 
 

A traditional reading of Chapter 1 of Wealth and Welfare reveals that Pigou 

commences his book with reference to Philosophy.  Specifically, Pigou commences 

his first section in the chapter with a consideration of G.E. Moore’s conception of 

good; “good” cannot be defined. He then extends Moore’s argument to welfare and 

introduces his own propositions that although welfare “includes states of 

consciousness only, and not material things or conditions” it can be “brought under 

the category of greater or lesser”. Pigou’s discussion of economics as a science is 

embedded in the course of his arguments and considerations of welfare throughout the 

chapter. Section 2 highlights that economic welfare is only one part of welfare and 

goes on, in Section 3, to argue that economic investigation “is not primarily scientific, 

if by science we intend a single-eyed search after knowledge for its own sake” but 

that its value lies in its practical and utilitarian nature of examining how total welfare 

is impacted after the introduction of an economic cause. Section 4 discusses how 

economic causes affect both the non-economic and economic parts of total welfare 

and discusses the relationship between them. Pigou then distinguishes the difference 

between economic and other social sciences by the use of money as a means of 

measurement in Section 5. Pigou considers the obstacles facing economic science, 

due to its scope (social phenomena), and how this impacts a study of economic 

welfare in Section 6 where he concludes that “in the absence of special knowledge, 

there is room for a judgment of probability” such that “the effect of an economic 

cause upon economic welfare will hold good also of the effect on total welfare”.  

Section 7 concludes that reasonably accurate conclusions about economic welfare can 

be drawn from economic science.   

In Chapter 1 of The Economics of Welfare, Pigou reproduces Section 6 from 

Chapter 1 of Wealth and Welfare as Section 10 and Section 7 from Wealth and 

Welfare as Section 11.  There is some difference, but these are minimal and concerned 

with style. However, in The Economics of Welfare Pigou’s introduction commences 

with his notions of science as having both “light-bearing” and “fruit-bearing” qualities 

and he introduces four entirely new sections (Sections 1 to 4) in order to position 

economic science within the sciences generally. This comparison is not only confined 

to the social sciences, as is the case in Wealth and Welfare, but extended to the natural 

sciences including mathematics, physics, chemistry and biology. Pigou’s comparison 

of economic science as compared with the other natural sciences is drawn over the 
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four sections to discuss the various methodological difficulties unique to economic 

science, particularly with regard to the nature of quantitative and qualitative analysis. 

Pigou’s discussion in these four first sections generally lead to his assertion that 

“Economic Science must almost always speak with an uncertain voice” (1920, p. 10). 

This assertion, which can be viewed as a general qualification to the volume of work 

Pigou presents on the study of economic welfare, is based on three main conclusions 

about the difficulties economic science faces as a relatively new discipline. Pigou 

points out that the statement of economic laws are (at the time of his writing) 

imprecise due to the “extremely numerous” relations which need to be accounted for 

including “the desires or aversions of groups of people for different sorts of 

commodities and services” which are not “simple and uniform”. Second, Pigou notes 

that experimentation is difficult because in economics “its subject matter is living and 

free men”. Third, constants which economists wish to determine are in constant states 

of change “depending, as they do, upon human consciousness” leading to a 

“malleability in the actual substance with which economic study deals” such that the 

goals sought in economic science are in a state of perpetual variation.  

Sections 2 to 5 of Chapter 1 in Wealth and Welfare are re-worked stylistically 

as Sections 5 to 9 in The Economics of Welfare. The subject matter remains the same 

with the inclusion, however, of a discussion of the German people in Section 7 to 

exemplify the impacts of economic and non-economic effects upon social welfare and 

detailed consideration of the impacts of the war are introduced in Section 9.   

Pigou’s general thread of discussion and treatment of the nature of economics 

as a science in these first 4 sections of the Economics of Welfare largely echoes 

Marshall’s own considerations of these matters outlined in the first chapters of 

Principles (1920), but particularly Chapter 2, section 7 and Chapter 3. Two 

conclusions may be inferred. First, Pigou on revising Wealth and Welfare found his 

opening chapters deficient in addressing the purpose and difficulties of economic 

science generally before moving on to discuss the specific difficulties inherent in the 

consideration welfare economics. Second, Pigou thematically wanted to orientate the 

reader to how the study of wealth and welfare fits within the ambit of economic 

science to set the scene for his particular study concerning welfare. 

The immediate conclusion in validating the results produced by Leximancer is 

that the obvious thematic change between Pigou’s two works has been highlighted. 

However, using Leximancer alone would, in this case, be very misleading.  The 
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change in content between the first chapter of Wealth and Welfare and the for Chapter 

of The Economics of Welfare is not due to a change per se, but to the addition of new 

sections of text while retaining pretty much all the text (and sections) from Wealth 

and Welfare with very minor alterations.  

That being said, it is undeniable that digital textual exegesis raises questions 

that can then be addressed by traditional exegesis. In the case of Pigou considered in 

this paper, digital exegesis identified the relative increase in emphasis on ‘science’ 

and relatively reduced emphasis on philosophical issues between the opening chapters 

of his two main books on welfare, and traditional exegesis qualified that result by 

establishing that the change is due to the addition of new text, not the revision or 

replacement of old text. Those results then have the potential to be enhanced by 

further digital exegesis, if required.8   

6. Digital Research and the History of Economic Thought  
 

Various bodies concerned with the history of economic thought have a digital 

presence on the internet coinciding with increased access to digital resources; 

however, there appears to be little collaborative engagement in addressing research 

possibilities arising from the increasing digitisation of material in the history of 

economic thought.  This appears to be in marked contrast to the case of general 

historical studies, for example, such as the work emerging from the Center for History 

and New Media at the George Mason University in Virginia9, the collaborative work 

arising from ten European nations formation of the Digital Research Infrastructure for 

the Arts and Humanities (DARIAH-EU)10, and the Digging into the Data Challenge11. 

Sources of research funding accessible to projects related to utilising digital media 

also appear to have increased markedly both via government and industry, and 

various collaborative (and transnational) arrangements. For example, Google (2010) 

                                                 
8 In this regard, Leximancer has various other advanced-user options that have not been 
explored in this introductory discovery exercise.  They include the ability to conduct: 
supervised analysis (the ability to edit the concept and thesaurus building processes, for 
example, to search for compound concepts such as “economic welfare” and “total welfare”); 
sentiment analysis; file and folder tagging to track (for example, chapters in books, articles in 
journals, dates of works etc.); pathway analysis; advanced reporting and exporting abilities to 
enable data to be manipulated in programs such as excel or statistical packages; and 
alternative mapping arrangements 
9 For example see Cohen and Rosenzweig (2005)  
10 http://www.dariah.eu/  
11 http://www.diggingintodata.org/  
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has provided substantial funding for  projects being undertaken in several institutions 

as recipients of Google’s Digital Humanities Research Awards.12 

 Possibilities for automated text analysis in the history of economic thought 

include assisting in identifying particular fundamental concepts’ first appearance by 

searching through large sets of particular collections of text and tracking the concept 

over time temporally, geographically or by specific groups of scholars (for example, 

schools of thought). It has the potential to be of benefit in researching levels of 

homogeneity in thematic and conceptual analysis across authors in terms of their 

major works and/or correspondence. It could also be used to analyse, for example, 

dominant themes emerging under various periods of editorship of publications. The 

program’s ability to differentiate between name-like and word-like concepts also 

provides avenues to search for patterns of referencing within, for example, particular 

scholars’ work. Leximancer also provides the capability of a sentiment lens which 

can, based on the identification of positive and negative language, provide an 

indication of writer sentiment and identify the presence of propaganda in bodies of 

text – a capacity that has obvious relevance to the historical study of economics texts.   

Although Leximancer may considerably complement contextual studies in the 

history of economic thought, its uses in other areas may be limited. These limitations 

may arise, for example, when dealing with texts which include high levels of rational 

reconstruction and where there is a close relationship between modelling, logical 

argument and text. Would an understanding of Keynes’ philosophical arguments in 

The General Theory, for example, fully emerge from a digital analysis based on the 

book’s hypertext? Other issues may occur when particular contextual uses of 

language are taken out of their temporal context. An example of this is recent research 

using electronic textual analysis regarding technical aspects of poetry. The 

researcher found a sudden explosion of the words “syntax” and “prosody” in 

1832, suggesting a spirited debate about poetic structure whereas contemporarily 

these words were actually Dr Syntax and Prosody, the names of two racehorses 

(Cohen, 2010). Fewer appearances of particular words in historical studies may 

also lead researchers to inadvertently assume they are associated with concepts 

which are no longer relevant. It may be the case that although a term has 

disappeared from particular texts, it has become an accepted given and has 

become implicit in the understanding of the audience. Statistical measures should 

                                                 
12 http://googleblog.blogspot.com.au/2010/07/our-commitment-to-digital-humanities.html  
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not overshadow meaning and interpretation in these particular regards.  

Historians of economic thought undertaking textual exegesis must therefore be 

mindful of the degree to which analysis utilising digital software should be used 

and of the particular pitfalls that are associated with data mining which can 

include, for example: diminished importance on theory with too much emphasis 

placed on the data; the possibility of and problems arising from “dirty” data; the 

amounts of time associated with data preparation and location of data. Digital 

text analyses’ main strength lies in its ability to process large data sets from a 

variety of sources. 

7. Conclusion  
 

Smith and Humphreys (2006, p. 274) have argued that people are simply 

another text analysis machine with their own strengths, weaknesses and bias and, as 

such, human textual exegesis cannot be used as a “gold standard” of validation of the 

system. While that is a reductionist view of human activity that significantly devalues 

the interpretative capacity of people, the test undertaken in this paper suggests that 

digital exegesis can assist the researcher by being able to test text through relational 

analysis, which may inform historians of economics when subsequently applying 

more traditional historiographies. 

In this exercise dealing with a small amount of text, testing the results 

obtained by Leximancer was undertaken with relative ease, but the potential for 

misinterpretation based on digital exegesis alone was shown to be very significant. 

The simple exercise undertaken in this paper has shown how digital analysis may be 

useful when it forms part of a more extensive project of investigation, especially when 

checking for signs of authors’ incorporation of ill-defined and potentially biased terms 

within their analysis in an attempt to persuade readers of the merits of that analysis. 

This is relevant because of the increasing availability of digitised text to historians of 

economics and historians’ of economic thought need to consider the relationship 

between the ideology and science of historically important text.  When used with care, 

digital exegesis appears to represent a tool that historians of economic thought can 

potentially use to their benefit, but only when it is used to complement more 

traditional methods.  
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Appendix 1: Ranked Concepts List 

The report of ‘Ranked Concept Lists’ reports display the number of times a concept 
appears in the corpus as well as a  measure of relevance. 

Ranked Concept List – A.C. Pigou’s Wealth and Welfare Part 1 Chapter 1 

 
Word-Like Count Relevance 

welfare  63 100%     
  

economic  59 94%     
  

satisfaction  13 21%     
  

causes  12 19%     
  

desires  11 17%     
  

effect  9 14%     
  

case  8 13%     
  

things  8 13%     
  

desire  7 11%     
  

influence  7 11%     
  

labour  7 11%     
  

social  6 10%     
  

money  6 10%     
  

work  6 10%     
  

defined  6 10%     
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Ranked Concept List – A.C. Pigou’s Economics of Welfare Part 1 Chapter 1 

 
Word-Like Count Relevance 

economic  60 100%     
  

welfare  44 73%     
  

science  26 43%     
  

effect  25 42%     
  

general  21 35%     
  

facts  16 27%     
  

practical  16 27%     
  

social  12 20%     
  

causes  11 18%     
  

form  11 18%     
  

laws  11 18%     
  

non-economic  10 17%     
  

things  10 17%     
  

study  10 17%     
  

interest  10 17%     
  

work  10 17%     
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Appendix 2: Logbook on the Use of Concepts 

(i) the word ‘science’ in Wealth and Welfare 

Matching Log Entries Found: 8 (a sample of 3 of which are reported below) 

1. /WW_P1_ch1.rtf/WW_P1_ch1~1.html/1/1_29 
That economic science may provide this important information is a possibility. Is the 
possibility realised in fact ? 
 
2. /WW_P1_ch1.rtf/WW_P1_ch1~1.html/1/1_21 
To conclude thus, however, would be to misthe whole purpose of economic 
investigation. That purpose is not primarily scientific, if by science we intend the 
single-eyed search after knowledge for its own sake. 
 
3. /WW_P1_ch1.rtf/WW_P1_ch1~1.html/1/1_130 
The above result suggests prima facie that economic science, when it shall have come 
to full development, is likely to.furnish a powerful guide to practice. 
 
(ii) the word ‘science’ in The Economics of Welfare 

Matching Log Entries Found: 25 (a sample of 9 are reported below) 

1. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_41 
For there are two main types of positive science. On the one side are the sciences of 
Formal Logic and Pure. 

2. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_5 
At one end of the scale stands the most general science of all, metaphysics, the 
science of reality. Of the student of that science it is, indeed, true that "he yet may 
bring some worthy thing for waiting souls to see " ; but it must be light alone, it can 
hardly be fruit that he brings. 

3. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_35 
It is a positive science of what is and tends to be, not a normative science of what 
ought to be. Nor will it limit itself to those fields of positive scientific inquiry which 
have an obvious relevance to immediate practical problems. 

4. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_51 
All propositions as to what actually exists, like the space we live in, belong to 
experimental or empirical science, not to mathematics.’ This distinction is applicable 
to the field of economic investigation. 

5. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_59 
Hence, it must be the realistic, and not the pure, type of science that constitutes the 
object of our search. We shall endeavour to elucidate, not any 1 Principles of 
Mathenuzties, p. 
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6. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_137 
It is, therefore, necessary to limit our subject-matter. In doing this we are naturally 
attracted towards that portion of the field in which the methods of science seem likely 
to work at best advantage. 

7. /006_PEW1[1].rtf/006_PEW1[1]~2.html/1/1_285 
The above result suggests prima facie that economic science, when it shall have come 
to full development, is likely to furnish a powerful guide to practice. Against this 
suggestion there remains, however, one considerable obstacle. 

8. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_9 
Here, however, the other aspect is present in promise ; for speculations about the 
structure of the atom may lead one day to the discovery of practical means for 
dissociating matter and for rendering available to human use the overwhelming 
resources of intra-atomic energy. In the science of biology the fruit-bearing aspect is 
more prominent. 

9. /006_PEW1[1].rtf/006_PEW1[1]~1.html/1/1_29 
Wonder, Carlyle declared, is the beginning of philosophy. It is not wonder, but rather 
the social enthusiasm which revolts from the sordidness of mean streets and the 
joylessness of withered lives, that is the beginning of economic science. 
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ECONOMICS DISCUSSION PAPERS 
2010 

DP 
NUMBER AUTHORS TITLE 

10.01 Hendry, D.F. RESEARCH AND THE ACADEMIC: A TALE OF TWO 
CULTURES 

10.02 McLure, M., Turkington, D. and 
Weber, E.J. 

A CONVERSATION WITH ARNOLD ZELLNER  

10.03 Butler, D.J., Burbank, V.K. and  
Chisholm, J.S. 

THE FRAMES BEHIND THE GAMES: PLAYER’S 
PERCEPTIONS OF PRISONER’S DILEMMA, CHICKEN, 
DICTATOR, AND ULTIMATUM GAMES  

10.04 Harris, R.G., Robertson, P.E. and  
Xu, J.Y. 

THE INTERNATIONAL EFFECTS OF CHINA’S 
GROWTH, TRADE AND EDUCATION BOOMS 

10.05 Clements, K.W., Mongey, S. and Si, J. THE DYNAMICS OF NEW RESOURCE PROJECTS A 
PROGRESS REPORT 

10.06 Costello, G., Fraser, P. and  
Groenewold, N. 

HOUSE PRICES, NON-FUNDAMENTAL COMPONENTS 
AND INTERSTATE SPILLOVERS: THE AUSTRALIAN 
EXPERIENCE 

10.07 Clements, K. REPORT OF THE 2009 PHD CONFERENCE IN 
ECONOMICS AND BUSINESS 

10.08 Robertson, P.E. INVESTMENT LED GROWTH IN INDIA: HINDU FACT 
OR MYTHOLOGY? 

10.09 Fu, D., Wu, Y. and Tang, Y. THE EFFECTS OF OWNERSHIP STRUCTURE AND 
INDUSTRY CHARACTERISTICS ON EXPORT 
PERFORMANCE 

10.10 Wu, Y. INNOVATION AND ECONOMIC GROWTH IN CHINA 

10.11 Stephens, B.J. THE DETERMINANTS OF LABOUR FORCE STATUS 
AMONG INDIGENOUS AUSTRALIANS 

10.12 Davies, M. FINANCING THE BURRA BURRA MINES, SOUTH 
AUSTRALIA: LIQUIDITY PROBLEMS AND 
RESOLUTIONS 

10.13 Tyers, R. and Zhang, Y. APPRECIATING THE RENMINBI 

10.14 Clements, K.W., Lan, Y. and Seah, S.P. THE BIG MAC INDEX TWO DECADES ON AN 
EVALUATION OF BURGERNOMICS 

10.15 Robertson, P.E. and Xu, J.Y.  IN CHINA’S WAKE: HAS ASIA GAINED FROM 
CHINA’S GROWTH? 

10.16 Clements, K.W. and Izan, H.Y. THE PAY PARITY MATRIX: A TOOL FOR 
ANALYSING THE STRUCTURE OF PAY 

10.17 Gao, G. WORLD FOOD DEMAND 

10.18 Wu, Y. INDIGENOUS INNOVATION IN CHINA:  
IMPLICATIONS FOR SUSTAINABLE GROWTH 

10.19 Robertson, P.E. DECIPHERING THE HINDU GROWTH EPIC 

10.20 Stevens, G. RESERVE BANK OF AUSTRALIA-THE ROLE OF 
FINANCE 

10.21 Widmer, P.K., Zweifel, P. and Farsi, M. ACCOUNTING FOR HETEROGENEITY IN THE 
MEASUREMENT OF HOSPITAL PERFORMANCE 

10.22 McLure, M. ASSESSMENTS OF A. C. PIGOU’S FELLOWSHIP 
THESES 
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10.23 Poon, A.R. THE ECONOMICS OF NONLINEAR PRICING: 
EVIDENCE FROM AIRFARES AND GROCERY PRICES 

10.24 Halperin, D. FORECASTING METALS RETURNS: A BAYESIAN 
DECISION THEORETIC APPROACH 

10.25 Clements, K.W. and Si. J. THE INVESTMENT PROJECT PIPELINE: COST 
ESCALATION, LEAD-TIME, SUCCESS, FAILURE AND 
SPEED 

10.26 Chen, A., Groenewold, N. and  
Hagger, A.J. 

THE  REGIONAL ECONOMIC EFFECTS OF A 
REDUCTION IN CARBON EMISSIONS 

10.27 Siddique, A., Selvanathan, E.A. and 
Selvanathan, S. 

REMITTANCES AND ECONOMIC GROWTH: 
EMPIRICAL EVIDENCE FROM BANGLADESH, INDIA 
AND SRI LANKA 
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ECONOMICS DISCUSSION PAPERS 
2011 

DP 
NUMBER AUTHORS TITLE 

11.01 Robertson, P.E. DEEP IMPACT: CHINA AND THE WORLD 
ECONOMY 

11.02 Kang, C. and Lee, S.H. BEING KNOWLEDGEABLE OR SOCIABLE? 
DIFFERENCES IN RELATIVE IMPORTANCE OF 
COGNITIVE AND NON-COGNITIVE SKILLS 

11.03 Turkington, D. DIFFERENT CONCEPTS OF MATRIX CALCULUS 

11.04 Golley, J. and Tyers, R. CONTRASTING GIANTS: DEMOGRAPHIC CHANGE  
AND ECONOMIC PERFORMANCE IN CHINA AND 
INDIA 

11.05 Collins, J., Baer, B. and Weber, E.J. ECONOMIC GROWTH AND EVOLUTION: 
PARENTAL PREFERENCE FOR QUALITY AND 
QUANTITY OF OFFSPRING 

11.06 Turkington, D. ON THE DIFFERENTIATION OF THE LOG 
LIKELIHOOD FUNCTION USING MATRIX 
CALCULUS 

11.07 Groenewold, N. and Paterson, J.E.H. STOCK PRICES AND EXCHANGE RATES IN 
AUSTRALIA: ARE COMMODITY PRICES THE 
MISSING LINK? 

11.08 Chen, A. and Groenewold, N. REDUCING REGIONAL DISPARITIES IN CHINA: IS 
INVESTMENT ALLOCATION POLICY EFFECTIVE? 

11.09 Williams, A.,  Birch, E. and Hancock, P. THE IMPACT OF ON-LINE LECTURE RECORDINGS 
ON STUDENT PERFORMANCE 

11.10 Pawley, J. and Weber, E.J. INVESTMENT AND TECHNICAL PROGRESS IN THE 
G7 COUNTRIES AND AUSTRALIA 

11.11 Tyers, R. AN ELEMENTAL MACROECONOMIC MODEL FOR 
APPLIED ANALYSIS AT UNDERGRADUATE LEVEL 

11.12 Clements, K.W. and Gao, G. QUALITY, QUANTITY, SPENDING AND PRICES 

11.13 Tyers, R. and Zhang, Y. JAPAN’S ECONOMIC RECOVERY: INSIGHTS FROM 
MULTI-REGION DYNAMICS 

11.14 McLure, M. A. C. PIGOU’S REJECTION OF PARETO’S LAW 

11.15 Kristoffersen, I. THE SUBJECTIVE WELLBEING SCALE: HOW 
REASONABLE IS THE CARDINALITY 
ASSUMPTION?  

11.16 Clements, K.W., Izan, H.Y. and Lan, Y. VOLATILITY AND STOCK PRICE INDEXES 

11.17 Parkinson, M. SHANN MEMORIAL LECTURE 2011: SUSTAINABLE 
WELLBEING – AN ECONOMIC FUTURE FOR 
AUSTRALIA 

11.18 Chen, A. and Groenewold, N. THE NATIONAL AND REGIONAL EFFECTS OF 
FISCAL DECENTRALISATION IN CHINA 

11.19 Tyers, R. and Corbett, J. JAPAN’S ECONOMIC SLOWDOWN AND ITS 
GLOBAL IMPLICATIONS: A REVIEW OF THE 
ECONOMIC MODELLING 

11.20 Wu, Y. GAS MARKET INTEGRATION: GLOBAL TRENDS 
AND IMPLICATIONS FOR THE EAS REGION 
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11.21 Fu, D., Wu, Y. and Tang, Y. DOES INNOVATION MATTER FOR CHINESE HIGH-
TECH EXPORTS? A FIRM-LEVEL ANALYSIS 

11.22 Fu, D. and Wu, Y. EXPORT WAGE PREMIUM IN CHINA’S 
MANUFACTURING SECTOR: A FIRM LEVEL 
ANALYSIS 

11.23 Li, B. and Zhang, J. SUBSIDIES IN AN ECONOMY WITH ENDOGENOUS 
CYCLES OVER NEOCLASSICAL INVESTMENT AND 
NEO-SCHUMPETERIAN INNOVATION REGIMES 

11.24 Krey, B., Widmer, P.K. and Zweifel, P. EFFICIENT PROVISION OF ELECTRICITY FOR THE 
UNITED STATES AND SWITZERLAND 

11.25 Wu, Y. ENERGY INTENSITY AND ITS DETERMINANTS IN 
CHINA’S REGIONAL ECONOMIES 
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ECONOMICS DISCUSSION PAPERS 
2012 

DP 
NUMBER AUTHORS TITLE 

12.01 Clements, K.W., Gao, G., and 
Simpson, T. 

DISPARITIES IN INCOMES AND PRICES 
INTERNATIONALLY 

12.02 Tyers, R. THE RISE AND ROBUSTNESS OF ECONOMIC FREEDOM 
IN CHINA 

12.03 Golley, J. and Tyers, R. DEMOGRAPHIC DIVIDENDS, DEPENDENCIES AND 
ECONOMIC GROWTH IN CHINA AND INDIA 

12.04 Tyers, R. LOOKING INWARD FOR GROWTH 

12.05 Knight, K. and McLure, M. THE ELUSIVE ARTHUR PIGOU 

12.06 McLure, M. ONE HUNDRED YEARS FROM TODAY: A. C. PIGOU’S 
WEALTH AND WELFARE 

12.07 Khuu, A. and Weber, E.J. HOW AUSTRALIAN FARMERS DEAL WITH RISK 

12.08 Chen, M. and Clements, K.W. PATTERNS IN WORLD METALS PRICES 

12.09 Clements, K.W. UWA ECONOMICS HONOURS 

12.10 Golley, J. and Tyers, R. CHINA’S GENDER IMBALANCE AND ITS ECONOMIC 
PERFORMANCE 

12.11 Weber, E.J. AUSTRALIAN FISCAL POLICY IN THE AFTERMATH OF 
THE GLOBAL FINANCIAL CRISIS 

12.12 Hartley, P.R. and Medlock III, K.B. CHANGES IN THE OPERATIONAL EFFICIENCY OF 
NATIONAL OIL COMPANIES 

12.13 Li, L. HOW MUCH ARE RESOURCE PROJECTS WORTH? A 
CAPITAL MARKET PERSPECTIVE 

12.14 Chen, A. and Groenewold, N. THE REGIONAL ECONOMIC EFFECTS OF A 
REDUCTION IN CARBON EMISSIONS AND AN 
EVALUATION OF OFFSETTING POLICIES IN CHINA 

12.15 Collins, J., Baer, B. and Weber, E.J. SEXUAL SELECTION, CONSPICUOUS CONSUMPTION 
AND ECONOMIC GROWTH 

12.16 Wu, Y. TRENDS AND PROSPECTS IN CHINA’S R&D SECTOR 

12.17 Cheong, T.S. and Wu, Y. INTRA-PROVINCIAL INEQUALITY IN CHINA: AN 
ANALYSIS OF COUNTY-LEVEL DATA 

12.18 Cheong, T.S. THE PATTERNS OF REGIONAL INEQUALITY IN CHINA 

12.19 Wu, Y. ELECTRICITY MARKET INTEGRATION: GLOBAL 
TRENDS AND IMPLICATIONS FOR THE EAS REGION 

12.20 Knight, K. EXEGESIS OF DIGITAL TEXT FROM THE HISTORY OF 
ECONOMIC THOUGHT: A COMPARATIVE 
EXPLORATORY TEST 

12.21 Chatterjee, I. COSTLY REPORTING, EX-POST MONITORING, AND 
COMMERCIAL PIRACY: A GAME THEORETIC 
ANALYSIS 

12.22 Pen, S.E. QUALITY-CONSTANT ILLICIT DRUG PRICES 

12.23 Cheong, T.S. and Wu, Y. REGIONAL DISPARITY, TRANSITIONAL DYNAMICS 
AND CONVERGENCE IN CHINA 
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