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Chapter 1

Introduction

1.1 The Annual Title Count and Why It’s Necessary to Go Be-

yond It

The most common measure used to demonstrate the impact the English Civil War had on the

British Isles might be the annual count of print products. That is, the number of distinct books,

pamphlets etc. printed during a year. It is illustrated with numbers derived from the English Short

Title Catalogue (ESTC) in the figure 1.1. The annual count more than doubles in 1641 compared

to the previous years, peaks even higher in 1642 and stays higher than during the previous decades

for the entirety of the mid-seventeenth century.

This sudden development has received numerous interpretations from various branches of histori-

cal research literature.1. Geoffrey Parker uses it as an indicator of sociopolitical instability in his

work about the interrelation between climate and political developments.2 Some scholars who

1Parker 2013, 367-368. Zaret 2000, 174. Zwicker 2003, 189. Hill 1987, 40. Peltonen 2011, 261. McKenzie 2002b,
130. McKenzie 2002a, 559-560. Raymond 2003, 168

2Parker 2013, 367-368

1



2 CHAPTER 1. INTRODUCTION

apply frameworks from social sciences see the rising title count as signaling the emergence of

a public sphere of the Habermasian kind3 and historians of literature interpret it as indicating a

great overall demand for print products during the period.4 Interpretation of the rising title count

is almost always done in relation to the wider struggle of the English Civil War5 and the events

preceding it.

Even greater amount of research deals with the rising annual title count indirectly. For example,

the Thomason Collection of pamphlets and periodicals that constitutes a great proportion of the

print products of the period is used in intellectual history6. Pamphleteering is also a topic in itself.7

Pamphlets, newsbooks and the political dimension of printing in general constitute one explanation

for the observed increase in printing, but this reasoning is not the only available explanation.

Despite the variety of fields that have in some way commented the development of the title count

during the civil war, historians focusing on books themselves have contributed most to its decon-

struction. Such deconstruction is necessary. The annual number of publications (also called the

title count or the annual count of print products in this thesis) is a very naive and simplistic measure

of printing activity. Reading it by face value might lead to interpretations that can’t stand closer

scrutiny.

This can be demonstrated with a piece of the debate about print censorship preceding the English

Civil War. Christopher Hill linked the sudden increase of the title count to the fall of the Star

Chamber during 1641 and the collapse of the alleged Censorship of print. He went as far as to state

3Zaret 2000, 174
4Zwicker 2003, 189. For the notion of public sphere emerging already in the mid seventeenth century, see Zaret

1992 and Rose 2010
5I use the term to refer both to the First and the Second English Civil War and the period between
6For example, see Skinner 2018, 139-161
7For example, see Raymond 2003
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that ’The ending of ecclesiastical control seems to me the most significant event in the history of

seventeenth-century English literature’.8

This statement was strong enough to produce heated responses even decades after it was originally

published. Of these critiques, those of the prominent bibliographer and book historian Donald

McKenzie are useful beyond the debate about Censorship. He points several issues that make the

title count a misleading measure to argue for an increase in printing during the English Civil War.

Two of these issues are of primary importance for this thesis.

First is the way survival rate of print products affects measures such as the title count. The English

Civil War didn’t only increase the quantity of ephemeral print, it also increased its survival rate.

This is mainly due to George Thomason’s collection efforts from 1640 to 1660 that produced the

largest private collection of English early modern print.9 The years before the start of Thomason’s

Collection would have higher annual title counts if someone had collected ephemeral print in a

similar fashion before it.

The second problem is the measure itself. The title count doesn’t discriminate between works of

different sizes, yet the increase during the Civil war came from shorter works.10 McKenzie even

casts doubt on whether the amount of print products measured in sheets increased during the Civil

War at all.

A more comprehensive quantitative analysis of the Civil War print products that takes these two

factors into account is the aim of this thesis. As McKenzie pointed out, careless usage of quantita-

8Hill 1987, 40
9McKenzie 2002a, 561

10McKenzie 2002b, 130
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tive evidence might lead to vast misjudgements11, as he aimed to demonstrate with Hill’s example.

But even better than the deconstruction of a naive quantitative analysis would be the construction

of one that provides real insight into the development of print.

For now, the ’responsible’ manner to treat the complexity of book trade and print production has

been based on combination of research and educated guesses about questions like size of print runs,

survival rates and the development of sizes of print products. But attempts to take the existing

information together for a more refined statistical analysis have been rare. Given the scarcity

of information and means for such an approach, it would have been hard to make such analysis

even just a few years ago. But very recent developments both in book history and data scientific

approaches have made it possible to take the survival rate into account and switch the perspective

from the title count to sheets.

Figure 1.1: Title Count of the ESTC.

11McKenzie 2002a, 560
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1.2 Existing Research: Old Questions, New Opportunities

Both the question of survival rate of print products and the development of their size have been

present for decades. This is understandable, given the weight of both questions for the interpre-

tation of the English Civil War and book history (and in the case of former, history in general).

The importance of the survival rate is at the heart of historical uncertainty. It affects, or at least

it should affect, the entire field of history, defining the limits to which our primary sources have

value as representatives of their era.

What makes survival rate a problem for a quantitative analysis is the fact that it develops jointly

with the Civil War. There were multiple collectors who decided to preserve the political struggle

and discourse of the time by collecting print products.12 George Thomason was one of them, a

bookseller who collected a large private collection of print products from 1640 to 1660. The num-

ber of items in the collection varies from 22 000 13 to 26 00014, depending on source.

What is especially useful for Civil War Historians is that he marked the date of acquisition for

many items15, allowing in theory a very detailed temporal analysis of his collection, although the

limits of its usability for such purpose has been debated16. For a statistical analysis, his efforts

had a reverse effect. He probably managed to rise the survival rate of works of the Civil War era

so much that from 1640 onward the numbers in the figure 1.1 are inflated compared to previous

decades.

12Raymond 2011, 60
13Corns 1986, 74
14Greenberg 1988, 387
15Greenberg 1988, 388
16For the debate, see the exchange between Mendle 1990 and Grenberg 1990
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Fortunately, very recent estimates of Alexandra Hill about the survival rate(s) of print products pre-

ceding the Civil War make it possible to take this factor into account. Giving useful insight already

in an essay about the matter17, she took an even more comprehensive take on the matter in her

monograph Lost Books and Printing in London 1557-1640, published in 2018. In this work, she

derives general and content specific estimates of survival rates based on the Stationers’ Register.

The coverage of the registers is an old and discussed topic in itself18, but they are the best primary

sources available for this kind of analysis.

Like the survival rate, the question of the development of print production measured in paper sheets

during the Civil War (and as an issue in general) was already proposed by McKenzie decades ago.19

This scepticism towards any increase of print measured in sheets is based on material and economic

factors: given that the new demand caused by the Civil War and the surrounding political situa-

tion generated the need for short and topical works like newsbooks and political pamphlets, the

number of printed titles might increase without the amount of paper consumed rising at all. Given

that paper was a vital recourse in print production but it had to be exported from abroad20 and its

supply was unstable21 in an Early modern economy that was not exhibiting perfect elasticity22 to

meet changes in market demand23, this scepticism is justified.

Significant advances on this question have been lacking. Joad Raymond could only conclude this

to be among the properties by which statistical analysis of book production wasn’t yet thoroughly

17see Hill 2018
18See Bell 1994, 53-54 and Greg 1956, 68
19McKenzie 2002b is based on a lecture presented in 1988
20Raymond 2011, 64
21Ridwell 2002, 584
22I use this term borrowed from economics to refer to the responsiveness of supply to demand. Higher elasticity

leads to a more adaptive supply.
23Raven and Bell 2002, 573
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analysed in 2011.24 He proposed that the number of titles and the non-elastic supply of paper

would imply a shift from longer to shorter works during the Civil War period already in 2003.25

Yet this sound reasoning was not based on solid empirical evidence. In fact, McKenzie’s examina-

tion of London print products of the year 164426 remains the strongest empirical argument for the

sheet count yielding vastly different results than the title count. At the same time, recent literature

of book history and related fields has not undermined but further emphasized the importance of

paper scarcity and the material aspects.27

I’ve aggregated the notions of scepticism towards increasing printing in terms of sheets under the

idea of Zero Sum Hypothesis (ZSH). It is the idea that the total volume (or sheet count, these mean

the same in my lexicon) of print products remains fairly even during a short temporal interval,

which means that increases in e.g. short and topical print is away from other subsections of print

products. Hence the zero sum. Hypothesis is based on the yet unproven nature of this claim.

The absence of such analysis - or more widely the relative rarity of quantitative approaches in book

history - can be to some extent explained with methodological preferences of book historians28,

but another significant problem is the accessibility and usability of sources that would be suitable

for such analysis. Library catalogues and collections like the Thomason Tracts are a good starting

point, and annual title counts have been published in academic journals for STC29 and WING.30

Some statistical work has also been done with the Thomason Collection.31

24Raymond 2011, 60
25Raymond 2003, 168
26McKenzie 2002b
27Daniel Bellingradt and Salman 2017, 3-4. Nerone 2015, 1-7
28Suarez 2003, 165
29Blaney 2007
30Barnard and Bell 1998
31Corns 1986
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Most other quantitative embarks upon book history32have also applied one or several catalogues

in the derivation of numerical estimates. What also unites these works is that they are based on the

manual examination of the print products. This approach limits the scale of the quantitative anal-

ysis significantly. Either the sample size is small for the period like in the case of Watt’s analysis

of ballads from 1557 to 1640 or the time span is limited like in the Gants’s analysis of printing in

London from 1614 to 1618. A more comprehensive analysis would require machine readable data

than can be analysed in a more automated manner.

Such data has recently become available. Apart from mainstream of quantitative studies that have

still been very much in the confines of traditional bibliography and book history, a new approach

called Bibliographical Data Science has emerged. It is mainly practised by the Helsinki Computa-

tional History Group (COMHIS).33 This approach isn’t contrary to traditional bibliography or book

history in its aims, but it introduces the idea of using the advances in data and computer science

to more effectively analyze and improve bibliographic metadata via automated and algorithmic

means. The work of the COMHIS includes e.g. conversion of the bibliographical information

about the physical measures of works in the ESTC into a numerical form, which allows the sheet

-based analysis of the print products of the Civil War period.34

As this process has also made the handling of bibliographical metadata with programming lan-

guages like R and Python easier, it is now possible to apply data-analysis in the research of cat-

alogues. Still, catalogues are historical objects affected by the entire stretch of time from the

publication of the first book included to the present day. Naive treatment of historical data as sim-

32McKenzie 2002b. McKenzie 2002c. Gants 2002. Watt 1996
33Lahti et al. 2019, 6
34For already existing applications of the paper consumption estimates made by COMHIS, see Lahti, Ilomäki, and

Tolonen 2015, 101
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ilar as that used in e.g. natural sciences is not feasible.35 Survival rate is perhaps the greatest of

the difficulties, but factors like cataloguing conventions and the way a catalogue was composed36

affect the results of any analysis as well.

In the case of the ESTC, the way periodicals and small variations of the same print product are

treated in a quantitative analysis change the results. These conventions themselves are also tempo-

ral processes, the STC and WING, the original core of the ESTC of the period at hand, differ in their

composition.37 The shift from the former to the latter aligns with the start of the Thomason Col-

lection and the Civil War. A significant part of the work done for this thesis went to understanding

and analysing how the structure of the ESTC as a realisation of a national epistemological unit38

shapes the results of a quantitative analysis. The need for source criticism doesn’t diminish when

the object of research changes from texts themselves to the catalogue records describing them. It

increases.

Despite the difficulties, a more detailed analysis of the phenomenon behind the figure 1.1 is now

possible. Developments in the estimates of survival rates have progressed greatly because of Hills

monograph and the work done by the COMHIS has opened up the possibility of more fine grained

analysis of catalogue metadata. Especially analysis based on the physical properties of print prod-

ucts is now possible.

The main focus of this thesis is on the years 1641-1649, but for the sake of comparison I’ll look

back and forward. The main purpose of this periodical limit is to control the number of events and

acts that affected printing. The regime shift from Charles’s rule to Cromwellian is one way to make

35Eliot 2002, 287
36Mak 2014, 1516
37Werner 2017, 14
38Tolonen et al. 2019, 60
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a cut of some kind, hence the end is at 1649. Arguably 1640 would be an equally good starting

point as 1641, and sometimes we look at the whole decade. But neither the Thomason Collection

or the developments that characterise the Civil War print production were strongly present during

the earlier year. Sometimes I use the expression of the Civil War Period to refer to this period

aware of the fact that the Civil War(s) didn’t cover all the years included.

1.3 Why Bibliographical Analysis Matters

Books and other print products are worth analyzing beyond their own intrinsic value. They have

survived remarkably well compared to most other commodities of the Early modern era. The

analysis of the metadata of print products has some very straightforward applications like in the

macroanalysis of the history of literature.39 McKenzie goes as far as to claim that the catalogues

are the most valuable resource we have for the comprehensive reconstruction of our culture.40

But there are many applications that are less direct. Social scientists applying historical sources

use measures such as the variance of height of surviving skeletons to measure inequality within

societies that haven’t left us complete tax records.41 The metadata of print products can be used

in a somewhat similar manner, as a proxy variable for something that can’t be measured as such.

For example, the physical properties of books are easy to describe in catalogues and to analyse in a

statistical manner, but qualities like the content and prestige are much more difficult to summarize.

But former can be used to track the development of later.

The general notion about the correlation between material form and content is well established

39Jockers 2013, 36-62
40McKenzie 2002b, 127
41Boix 2015, 181
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in book history42 and the mid-seventeenth century has its own manifestations of this connection.

Quartos tended to be short and cheap whereas folio was a prestigious format.43 The newsbooks

that emerged during the Civil War were so consistently quartos that it has become a part of their

definition.44

At the same time, great deal of care must be done when using such proxies. The early years of the

1640’s were a time of rapid innovation in the press45, and conventions about the physical nature of

e.g. newsbook developed rapidly during the period. The connotations of a format aren’t historical

constants. Quarto was the format of short and ephemeral printing in the mid-seventeenth century.46

Octavo took this role in the eighteenth century, and Hume even wanted his History of England to

be printed in quarto format.47

The size of a work is also heavily connected to its price and accessibility. Many forms of shorter

print products like ballads and chapbooks, official proclamations and especially almanacs are

known to have been so numerous and cheap that they were accessible for large sections of the

populace during the early modern period.48 The development of literacy implies this as well. In

England, literacy level rose to over 30 percent of the population between 1550 and 1700.49 Lit-

eracy level in London might have been as high as 50 percent already in 1470, and my source for

this estimate also claims that literal capability increased during the seventeenth century.50 Through

practices like reading aloud, the diffusion of print products was even wider. Lengthier and more

42Daniel Bellingradt and Salman 2017, 3
43Raymond 2003, 168
44Raymond 2003, 151
45Raymond 1996, 23
46Corns 1986, 77
47Lahti et al. 2019, 10-11
48Fox 2000, 8. Jenner 2011, 294,304. Watt 1990, 74-75
49Barnard 2002, 18
50Fox 2000, 13-14
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prestigious works could also diffuse through oral means, but the connection between short and

popular is strong in the research literature.

These relations means that the analysis of physical qualities like the format and the books size

measured in edition sheets can yield insight into questions such as the accessibility, audience and

content of print products. The Civil War period is ideal for this kind of inference, as printed works

started to take the place of the manuscripts as the primary medium for disseminating information.51

Due to their survival, books and the book trade are also one of the best routes to the street level of

early modern economy. The Stationers’ Company’s records of their apprentices and members have

survived better than perhaps any other information on early modern workforce of any industry.52

The products of this industry have also survived relatively well, a matter discussed in more detail

in the next chapter.

Existing information on printers, publishers and booksellers can be linked with the catalogue

records. This provides a way to analyse the economy of Early modern England at the level of

individuals and the networks they formed.53 Quantitative analysis could also shed insight into

questions like the economic rationality of the agents of the book trade, a long held assumption that

has recently faced scepticism.54

If quantitative analysis of books yields insight to various fields of history in the ways described,

then significant changes in the analysis have the chance to reflect as new historical perspectives.

51Fox 2000, 395
52McKenzie 2002a, 554-555
53Gants 2002 is an example of such analysis, and I’ve managed to replicate some of his results with a good accuracy

by using a largely automated approach
54Raymond 2017, 291
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In this way, adjustment of title count to the survival rate and the switch of metric to sheets should

not be seen as technical fine-tuning, but as changes in the way questions about the impact of the

Civil War to Economic, Social, Political and Intellectual history are conceptualised. The analysis

of print products and bibliographies serves as a proxy approach to wider questions that we can’t

as such quantify. The depth and manner of this analysis defines the vocabulary and grammar of

the endeavour. Methodologically, this enhancement of the vocabulary and grammar of quantitative

analysis is also an aim of this thesis. It’s a necessity for a deeper understanding of the way print

products, and through this proxy, the British Isles in General were affected by the English Civil

War.

1.4 Tools and Concepts

The most fundamental mathematical concept applied in this thesis is that of probability distribution

(from now on referred as distribution). Distribution characterises the composition of some group

by giving its subsets sizes so that the entirety equals 1 and measurable subsets have sizes from 0 to

1.55 For example, it is possible to define a probability distribution over book formats of the ESTC,

the portion of quartos being a subset that has ’probability’ equivalent to the proportion of quartos

in the ESTC. I mark the probability (relative size) of a subset A defined by distribution D by PD(A).

It is important to stress that the concept of probability only satisfies the same mathematical proper-

ties in this thesis: summing to 1 over all possibilities, being always at least 0, etc. Its interpretation

does not stay the same. In some cases, I simply use it to mark proportions, like the proportion

of folios in 1642. In other instances, it will have a meaning as a level of credibility we give to

different propositions.

55Çınlar 2010, 51
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Sometimes we need a measure of (dis)similarity between distributions to compare sets of print

products (e.g. by the way publications are concentrated within a time span) to each other. Tools

for measurement of distributions have a long history in statistics and information theory, and one

of the most common ones is the Kullback–Leibler divergence56, defined for discrete distributions

by the formula

KL(P1||P2) =
k

∑
i=1

P1(xi)log(
P1(xi)

P2(xi)
). (1.1)

It is a measure of difference between the distributions defined by P1 and P2, 0 being absolute

similarity between distributions. For example, if the proportion of quartos, octavos etc. was exactly

same during 1722 and 1723, the KL divergence between distributions of book formats between the

two years would be 0. However, the basic version above isn’t symmetrical, sometimes

KL(P1||P2) 6= KL(P2||P1) (1.2)

This is why, when referring to KL divergence, we actually use a symmetrical modification found

from research literature defined by

KL(P1||P2)sym =
1
2

KL(P1||P2)+
1
2

KL(P2||P1) = KL(P2||P1)sym. (1.3)

This version is also known as Jensen-Shannon Divergence. Another tool introduced here is some-

thing I call the Q function. It bears resemblance to the inverse of the cumulant distribution function

of a distribution. It’s defined as.

Q(v, p) = min(vk|
∑

k
j=1 v j

∑
n
i=1 vi

≥ p) (1.4)

56For the following on KL-divergence, see Murphy 2012, 58
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Where v = (v1...vn) is a vector containing volumes of print products in an increasing order (in our

case of a given year), p is a proportion of print ranging from 0 to 1, ∑
k
j=1 v j = v is a sum of volume

over a subset of print products (in our case of a given year) from the smallest (in terms of volume)

to the k:th highest.

The intuition behind this formula is that it gives us the size of the smallest print product that satis-

fies the condition that it and works smaller than it comprise a proportion of p out of the volume of

v. For example, we could except that the value of Q decreases during the Civil War, as the number

of short pamphlets and newsbooks increases.

Some visual point estimates like the annual volume estimates of print products have confidence

intervals around them. These have been computed with a method known as bootstrapping. In

bootstrapping, random variations of the original data set are produced. For each of these varia-

tions, the same estimates are computed as for the original data set, and these estimates are used to

form the confidence intervals. The confidence intervals given by bootstrapping are useful, as they

give insight about the robustness of the original estimates.57

When working with the survival rate, an entire epistemological framework is borrowed from

Bayesian inference, one of the two major schools of statistical inference. In this approach, prob-

ability is seen as a measure of our belief in different statements.58 We could for example say

that we believe that the survival rate of print products is evenly distributed between values from

0.4 to 1. This statement would mean that we find all the values between these to be evenly credible.

In standard Bayesian Inference one is most often concerned with the question of how an initial

57Murphy 2012, 194
58For the principles of Bayesian Inference, see Lee 2012, 36-40
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assumption about this distribution (called the prior distribution) develops after obtaining empirical

evidence (called the posterior distribution). I don’t attempt such inference. Instead, I define a

distribution over survival rates based on available evidence. After this, I can use the distribution to

count weighted averages over it. Formula for this procedure is

E(g(θ)) =
∫

π

P(θ)g(θ)dθ . (1.5)

Here g is the real number of print products as a function of the survival rate. This procedure allows

us to base – in a sense – our estimate about the real number of print products on a number that is

borne out of considering multiple options at once.

Beyond well defined formulas, I also apply an approach of lower and upper approximations. As

their names imply, lower approximation means a method of intentional underestimation, vice versa

for upper approximation. Although I can’t use these tools so often seen in mathematics in their

exact form, they can be applied within the confines of common sense. For example, it is possible

to use overtly sceptical and optimistic assumptions about the survival rate, and to compute how the

end result varies between these approaches.

A great deal of quantitative work preceding and done in this thesis can’t be compressed to formulas

that could be presented here. The ESTC and its further developed subsets are products of manual

and algorithmic harmonisation done by the COMHIS group, including my own contribution. This

work has been done mostly with the R and Python programming languages, as is the case with all

of the quantitative analysis seen in this thesis.

As the aims and tools have now been set up, I can move on. Chapters 2 discusses the main source

of this thesis, the ESTC. Chapters 3 and 4 are devoted to the research questions. In these chapters,
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I examine how the changing survival rate and the change of metric from the title count to sheets

affects our understanding of the Civil War print production compared to the naive title count seen

in this chapter. Chapter 5 concludes this thesis with a synthesis based on the two earlier chapters.



Chapter 2

The Known Unknowns of the ESTC

2.1 The ESTC

The ESTC is the most comprehensive catalogue of Early Modern English print products, including

many of the other major catalogues like the Short Title Catalogue (STC), Wing Short Title Catalog

(WING) and the Eighteenth Century Short Title Catalogue. It was developed as a joint project that

started from the Eighteenth Century Short Title Catalogue by several institutions1, and it is now

managed by the British Library and the Center for Bibliographical Studies and Research at the

University of California, Riverside. The machine readable version follows the Library of Congress

Cataloguing Rules.

The ESTC is an union short title catalogue that describes the early modern contents of the British

National Library and several other North American and British Libraries. It comprises of roughly

half a million records with tens of different fields attributed to them. In simple cases, an ESTC

record would be best described as an impression. A set of print products printed with the same

1For the earlier history of the ESTC, see Alston 2004

18
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setting of type at a given time.2 For example, the id N507887 refers to the Shakespeare’s Tragedy

of Macbeth printed in Glasgow in 1755, whereas the impression printed 1753 in Edinburgh has a

separate record under the ESTC id T62206.3

Most historians familiar with the ESTC use it through a web interface, that allows one to search

printed works by title, author and other properties. I diverge from this way of using the ESTC in

two major ways. Here the ESTC won’t be a tool of finding source material, it will be the object

of research itself, the primary source. Another differentiating factor is that I’ll not use the ESTC

through the British National Library’s interface.

The COMHIS has the ESTC in a digital, machine readable format that can be analysed with pro-

gramming languages such as R and Python, and they’ve greatly improved the quality of the ESTC

as an object of research. I’m affiliated to the group and I’ve participated to this process myself.

The version of the ESTC used in this thesis is the COMHIS-version.

2.2 Source Criticism in the Context of Statistical Approach

There is friction between a statistical approach and the ESTC. Statistical analysis - or Data Sci-

ence - is ideally applied to data sets that are representative of the phenomenon they are meant to

describe and their structure follows a logic that’s meant for the very purpose of quantitative inquiry.

However, catalogue records aren’t samples in a statistically meaningful sense. They are historical

themselves: heavily affected both by individual actors like George Thomason and general fames

and fortunes like the Great Fire of London.

2For this and related definitions, see Suarez 2015, 205-206
3The English Short Title Catalogue
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Catalogues are also designed for the usage of traditional historians and the general public so that

they can find the content they are looking for.4 This creates a different framework of knowledge

classification than what is desirable for data analysis. For example, print products of the same

impression sometimes have separate ESTC records. I refer to both intentional and unintentional

copies of the same impression in catalogue records as duplicates. Variants are intentional dupli-

cates. Variants are alterations of the same impression with minor differences caused by the printing

process. For example, a single letter difference between two print products of the same impression

can lead to a variant in the ESTC. Understandable as the separation of variants is from a biblio-

graphic point of view, this convention leads to double counting in statistical approaches that use

catalogues.

The rules regarding variants are non-trivial to follow. The careful documentation of e.g. misprints

of titles was part of the ESTC project already during its earlier years5. My impression is that

this legacy has lasted quite well, but the conventions of treating the spotted duplicates vary. My

inquiries suggest that sometimes variations have been consciously merged under a single ESTC

record, like in the case of some periodicals.6 But in other instances WING records included to the

ESTC have been split to variants because of minor differences7.

Issues of this flavour have inflated some previous quantitative estimates, like those derived from

the STC.8 Similar problems can also be caused by overtly loose encoding of information. For ex-

ample the imprint information of roughly 3000 ESTC records ignores most of the names included

in the original imprint, and simply refers to these as the ’others’.9

4Lahti et al. 2019, 7
5Alston and Jannetta 1978, 5
6See for example the ESTC id P1169. The English Short Title Catalogue
7See for example the ESTC ids R503945 and R28612. The English Short Title Catalogue
8Blaney 2007, 390
9Raven 2018, 65
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Another group of problems stems from composition. Alongside with the survival rate and the po-

litical developments, the ESTC as a catalogue shifts from one phase to another in the start of the

1640’s. The STC ends and the WING begins at this intersection. Unfortunately the two catalogues

don’t follow the same policies of inclusion of material. The WING doesn’t cover periodicals or

many forms of ephemeral publications.10 This would have been a significant problem for this the-

sis, as the STC according to the same source does.

However, by going through the metadata at my disposal, I found that the WING-era ESTC is on

par with the Nelson and Seccombe Catalogue of Periodicals in its coverage of periodicals, and

the most recent research literature suggested that the ESTC does indeed cover the periodicals and

various forms of ephemera.11 The same source still reminded that some forms of small print prod-

ucts are not covered in the ESTC, among them bookplates.12 Yet I’ve found bookplates from the

ESTC.13 The fact that professionals contradict each other over the exact composition of the ESTC

demonstrates how hard it is to make firm statements about what has and what has not been included

without personal effort.

Alongside composition, there are five issues that are great enough that this thesis wouldn’t stand

on intellectually honest basis without at least discussing about them more thoroughly. These are

the survival rate of print products, the question of duplicate records, the effect of print runs on the

estimates, the way periodicals are represented in the catalogue and the national and spatial com-

position of the ESTC. One could also add technical problems related to the data discussed in the

appendix, but they are not inherent part of the ESTC or my work, and they should be solved by

10Werner 2017, 14
11Raven 2018, 61
12ibid
13For example, the ESTC id S126513. The English Short Title Catalogue
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further work of the COMHIS.

There is a reason why survival rate is discussed here among other issues even though it one of

the two major questions in this thesis. Survival rate and its effect on how we view history is an

interesting topic in its own right, but its practical effects are the same as those of the more mundane

properties of catalogues and simplified calculations, distorted results.

2.3 Survival rate

Catalogues are not samples, in the statistical sense, of historical printing activity. Size, content,

language, historical events and year of production affect the probability of a print product to sur-

vive until it is catalogued. Because of the unevenness of the survival rate, some items appear more

and others less frequent than they proportionally were. This can also affect temporal analysis, like

in my case. The effect is a very problematic, the entire value of statistical inference is dependent

on the even representation of the sample. I’ll use the term representativeness to refer to the extent

a catalogue is a proper sample.

Fortunately, we have a relatively clear picture about the representativeness of the ESTC. Alexandra

Hill has gone through the Stationers’ Register for the years 1557-1640, and mapped the register

records to the corresponding entities in the ESTC. According to her evaluation, the process was

largely successful in finding corresponding records between the two when such existed.14

Her method is sound in theory. Most print (excluding e.g. official proclamations from the King

and the Parliament) products were legally obliged to be registered. The Stationers’ Company had

14Most of the items she managed to link got the highest level of reliability in her evaluation framework Hill 2018,
21
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official monopoly over its trade. However, the capability of the Stationers’ Company to enforce

their rights is an old and ongoing debate. It has been one of the key issues in the debate about the

extent and effectiveness of print censorship preceding the Civil War, as the Company also had the

right to enforce its monopoly by searching illegal printing and seizing illegal presses.15 Some have

seen the Company as completely ineffective and dysfunctional16, others have stressed that it was

capable by the standards of its time.17

It is certain that the control of the Stationers over the circuits of their trade was not perfect. For

example, Puritan radicals managed to print their works abroad and then smuggle them to Eng-

land.18 Fortunately, we have estimates of the portion of print products that were registered. These

estimates wary from roughly 70 percent19 to 53-55, the latter numbers coming with the additional

estimate of 75 percent of print products being within the range of some sort of official licensing.20

The survival rate estimates derived from the registers are not the whole truth about the survival of

works, but they are worth analysing.

Both good and bad news emerge from Hills analysis.21 The bad news is that a great deal has been

lost and in a highly volatile and biased manner. On the other hand, most has survived before the

Civil War. Of the roughly 1800 entries made to the Stationers’ registers during the 1630’s, a little

more than 1000 have survived and little less than 800 have been lost, which means a survival rate

of around 55-56 percent. What makes the survival rate for this decade so significant is that it pre-

cedes the decade of our interest, and serves as the best comparison when evaluating the notion of

15Mendle 1995, 309-310
16Lambert 1992
17McElligot 2005, 85-86
18Como 2007, 39
19Greg 1956, 68
20Bell 1994, 53-54
21The figures cited here are from the Colour Section of Hill 2018
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’explosion’ of printing.

One detail needs clarification. Careful reader might have noticed that these numbers are on a vastly

smaller scale than the ones in the ESTC. Indeed, nominally the ESTC contains vastly more items

than the register, and one could quickly go and conclude that evidence for lost items is scarce com-

pared to the overall number of survived ones. However, the ESTC, as well as having records that

are from sources not counted to the registers, contains records in a form that ’overcounts’ them

compared to the Stationers’ register. This leads to a nominal estimate of the lost works being only

a fraction (5001) of lost works compared to survived ones (28238), 1630’s having the highest ratio

of survived imprints in the ESTC compared to lost ones from the registers (roughly 9:1 ration).

However, Hill estimates that the true number of lost items counted with the rules of the ESTC

would be even 20 000 records.22 This number would lead to a similar survival rate as the one

presented above.

By far more serious problem than the overall survival rate for statistical analysis is the heavy fluc-

tuation by content that Hill’s figures demonstrate. For example, only fifth or so of ballads have

survived, compared to a more than three quarters of survived religious items for the 1610’s. The

variation at a more detailed level is even more severe. Works labeled as Jobbing print have around

5 percent chance of survival whereas over three quarters of plays and drama have survived. Over-

all, the small and the ephemeral are on the losing side.

The uneven survival rate of different kinds of print products sets significant limits to my analysis.

I can’t use the same survival rate for everything in cases in which differing properties matter. One

such case would be the attempt to adjust the development of the annual sheet count to the changing

survival rate in the 1640’s. The size of a work is connected to its content which is connected to its
22Hill 2018, 180-181
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survival rate. With the title count it is possible to use the same survival rate for all print products

of a given year, since all of them count equally by that metric.

Hill conveniently stops her evaluation to the start of my period of interest. Stationer’s Company

lost all of its argued control over book trade during the Civil War, and the registers flipped from a

source that could outmatch the ESTC in representativeness to a largely underrepresenting source.23

Hill seems to be aware about her optimal timing.24

The collection of George Thomason starts when the estimates of Hill end. We don’t have similar

estimates about the coverage of his collection, let alone about the joint coverage of his collection

and the WING, and both are part of the ESTC.25 McKenzie proposes a survival rate of 75 percent

for the years 1641-170026. Raymond gives a somewhat lower survival rate of 70 percent for the

entirety of WING and - based on this speculative number - 42 percent for Thomasons from 1641

to 1642.27 These numbers are not based on similar rigour as those provided by Hill.

The matter is further complicated by the fact that I can’t simply automatically reduce the devel-

opment observed during the Civil War Period to the survival rate. It’s hard to find a scholar who

would deny the real effect the Civil War and the preceding events had on printing.

Instead of the classical question about correlation and causation, the question is about the relative

significance of the changes in the observation process and changes in the underlying reality which

we would like to infer from the observations. It’s clear that Thomason felt that the print products he

23A graph illustrating this development can be found from Greenberg 1988
24Hill 2018, 181
25I’ll discuss the extraction of the Thomason collection from the ESTC more thoroughly in the Chapter 4
26McKenzie 2002a, 566
27Raymond 2003, 193
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collected represented something of historical importance. But in a feedback loop like manner this

made the contents to be ’over-observed’ compared to previous decades, which makes them appear

even more numerous and relevant to present historians. The complex nature of the phenomenon

serves as the motivation of using the mathematical tools introduces in the earlier chapter. After

dealing with the other problems the ESTC, I’ll focus more on the survival rate.

2.4 Duplicates and Periodicals

I move from the survival of works to the way they are counted. As already discussed, the ESTC

sometimes has multiple records for the members of the same impression. This matter is further

complicated by the fact that sometimes new impressions were made during a very short time frame,

as was the case with Eikon Basilike, which might have been printed even 35 times in 1649.28.

On the other hand, the ESTC is compressed in certain sections. Individual print products have been

put under a single ESTC Records. This is the case with periodicals. To the extent it is possible

this convention needs to be taken into account, otherwise an entire periodical compressed into a

single record would increase the title count as much as a single pamphlet. Given that periodical

newslike items (especially newsbooks) were characteristic of the Civil War era29, this could lead

into an opposite effect to that of the Thomason Tracts. An increase hidden by the conventions of

the catalogue onward from the year 1640.

28Dzelzainis 2011, 610
29Feather 2008, 232-233
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2.5 Geographic Composition of the ESTC

Bibliographies have often been national projects which has heavily affected their nature.30 This is

true to some extent with the ESTC as well. Either the work has to be in English (or some other

officially recognised language spoken in Britain) or published (or at least claim so) in Britain to

be included. English printing industry was very much focused on vernaculars, but a great deal of

works printed abroad and with other languages was brought to England from abroad.31 Whether

legal or not, this significant subsection of print products is not included in the ESTC.

For my purposes, the exclusion of foreign print products is a positive factor. It makes the attempt

to relate effects in the ESTC to the Civil War easier. The proportion of England in terms of titles

is 91 percent.32 In fact, the ESTC is even more heavily concentrated.

London had a near monopoly of printing during early modern period.33 According to my evalua-

tions, 85 percent of the records in the ESTC were published there from 1620 to 1660. Cambridge

and Oxford were the other major centers, and especially printing in Oxford was affected by the

Civil War.34

These figures might be affected by false imprints. But they give a good justification for using the

ESTC as a proxy for printing in Britain and using only London instead of the entire ESTC, as

the later covers most of the former. The greatest effect caused by limiting the scope to London I

can imagine is that some of the academical printing and royalist propaganda produced in Oxford

30Raven 2018, 58-59
31For this branch of commerce called the Latin trade, see Roberts 2002
32This and other similar numbers are based on the ESTC field 752. For details, see Congress
33Feather 2008, 232-233
34Mckitterick 2002, 44
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during the Civil War35 is left out.

2.6 Print Runs

One important question is about the number of copies one impression of an edition includes. This

number is the print run. It is known to vary highly even between issues of the same periodical.36

The variation between different types of print is even greater, from estimates of a print run of 500

for single issue pamphlets37 to significantly more for some official proclamations38, chapbooks39

and small print products like almanacs40. The law also set a theoretical limits to the maximum

sizes of print runs, and these limits differed by the type of print as well.41

The effect of the varying print runs for quantitative estimations has already been explicitly ad-

dressed in the research literature. It was one of the several issues raised by McKenzie in the essay

in which he also expressed his scepticism towards the explosion of print as the print runs for top-

ical print were often small.42 It has also been brought up in the most recent literature as an issue

affecting estimates of the total volume of print production.43

Still, all the research I’ve found ends up using a constant, most often 100044, as the print run for

all imprints that are part of a given analysis. I’m going to follow this convention.

35Carter 1975, 37
36Boys 2011, 107
37Boys 2011, 108
38Jenner 2011, 294
39Watt 1990, 74-75
40Simmons 2002, 149-150
41Boys 2011, s.104
42Raymond 2011, 561
43Raven 2018, 65
44See for example Raymond 2011. Gants 2002. Hill 2018, 180-181
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The error caused by any given constant is insignificant for my purposes. The interest is not to

estimate actual annual paper consumption of the printing industry, but to estimate whether the

Civil War changed it or not. The key issue is that annual estimates should be comparable to each

other. However, the composition of the ESTC changes during the Civil War as well. And as

different sections of print had differing print runs, there’s a possibility that the application of the

same constant before and during the Civil War creates an error. With this reservation, I move on.

2.7 Bringing the Problems Together

The question of print runs remains unsolved and the spatial and national questions proved to be

relatively insignificant for my purposes. The questions of representativeness, duplicates and com-

pressed records remain. I decided to take these problems into account by making a ’sanity check’

modification of the ESTC. It is based on the ESTC records marked as being printed in London

from 1635 to 1649. The unmodified version of this title count is presented at 2.1. The reason

this version goes backwards from the Civil War period is for comparative purposes: The years

1635-1640 represent a (relatively) stable period of printing, although the political pamphleteer-

ing that characterised the English Civil War had already started in Scotland.45 It would be ideal

to extent the comparison period, but as this requires some labour, it will be a task beyond this thesis.

I modified these records in three steps: first I used an algorithm I developed to spot possible du-

plicate records in the ESTC’s subset. This reduced them from 19 000 to 17000.46 This was a

relatively modest decrease, and the general variability of the title count didn’t disappear after the

process as seen in the figure2.2.

45Raymond 2003, 168,179-181
46rounding to the nearest thousand
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My automated method of finding duplicates is quite aggressive: it requires two ESTC records to

have approximately the same title, the same printer47, roughly the same physical size, same place

of publication and the same publication year. The idea behind this is that most likely two records

intersecting by all this qualities should be considered to be part of the same impression.

I’d assume that the process catches such works in cases where I’ve merged all of the printers of

a single record under the same printing house. In more complicated cases with multiple printers,

merging has a high chance of failure, and this might lead to a greater drop in the number of records

as the algorithm is developed. On the other hand, even the current procedure can end up merging

print products of different impressions. As previously mentioned, Eikon Basilike might have been

printed even 35 times during the year 1649 alone. The same thing might happen with unattributed

printing that, given its size, had to be taken as a part of the duplicate removal process. Those were

matched without the matching printer requirement, making it more likely for unattributed works to

be deemed as duplicates.

For the compressed periodical records, I did an decompression. I collected all the records from the

period of interest labeled as periodicals (newsbooks, journals etc.) at the MARC-field 655a.48 To

verify my assumption about the general rule of compressing periodicals, I compared the number

of periodicals estimated from this field to the British Newspapers and Periodicals Catalogue. The

Catalogue covers a little over 700 periodicals with 31 000 issues from 1641 to 1700.49 My extrac-

tion from the ESTC yielded 721 estc records for the same period. Quite a close match. I find it

likely that the Nelson and Seccombe Catalogue has been used as the basis for the cataloguing of

periodicals to the ESTC.

47Some printers were merged for this purpose as some worked together extensively.
48Congress
49Nelson and Seccombe 1987, vii
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Fortunately, the compressed ESTC records seem to use the page count of the total number of is-

sues of a given periodical. This allowed me to decompress them by estimating the total size of

the entire periodical (as the sum of its issues), and then approximate how many issues the total of

sheets would correspond. Especially the early periodicals of the Civil War tended to be 1 sheet

long50, and I decided to count the number of titles contributed by a periodical as the total of its

sheets. To evaluate the sensibility of this approach, I compared the number of issues this approach

would have yielded for the years from 1641 to 1700. The total of my estimation was 28 000, quite

close to the 31 00051 calculated by Nelson and Seccombe.

Unfortunately all of the issues of a given periodical have been counted belonging to the starting

year of the periodical, as the ESTC didn’t provide effective means to spread them. Most of the

periodicals of the era were short lived52 which limits the error caused by this flaw. Still, it is my

intention to use the chronological index of the Nelson and Seccombe catalogue to make a more

fine grained count of periodicals in the future.

The result was significant, the title count of periodicals rose to 4457, over six times the number of

periodical publications of the entire WING era. Increase happened mostly on the Civil War period

of the chosen time span, as the figure 2.3 illustrates. This is not a surprise given the importance of

the Civil War era for the development of periodicals as a genre.

The end result of combining these two processes leads to a third variation of the original annual

50This is discussed in the Chapter 4
51125 out of the 721 periodicals didn’t have information to count this sheet based approximation. Adjusting for this

would probably result in inflation or equilibrium between the numbers
52The Chronological Index of the British Periodical catalogue gives this impression. This would explain how it was

possible that during 1642 twice as many titles were published as in 1645 but only half the number of issues. For the
later claim, see Nelson and Seccombe 2002, 539
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title count, seen at figure 2.4. Although all of these three figures somewhat differ from each other,

they don’t by any means question the overall notion of rapid and major increase of publications

during the Civil War. To conclude, the notion of ’explosion’ doesn’t fall because of the conventions

of the ESTC. Still, the effect of making these adjustments were otherwise significant. The number

of titles varied by tens of percents because of them.

Another thing is to consider how much and to which direction the impression changes after these

alterations. For this, I use the KL divergence introduced in the previous chapter. The approach is

to compare the ’shape’ of the title count (normalised so that the bars sum to 1 in each) of these

4 versions to a completely even title count that has the same amount of titles for each year. The

motivation behind this comparison is that the ’explosion’ of print products can be expressed as a

rapid divergence from the previous, relatively stable annual title count, and the further the shape of

printing is from one with no change at all, the less of an explosion it is.

For control, I counted the KL divergence between the actual annual title count from 1625 to 1639,

a period of similar length but significantly less volatile, and a completely even psedocount over the

period. The idea behind control is to have something to serve as the ’normal’ era of printing.

The figure 2.5 contains the values for KL divergences obtained from all these comparisons. The

primary result is that the exceptionally volatile nature of the Civil War era doesn’t diminish in

comparison to the previous decade no matter what we do to it. Even the difference between the

variations are relatively modest, they all belong to the same domain53 of values. Still, the effects

of these procedures can be seen with a plain eye. Spreading of the periodicals increased the diver-

gence, removal of the duplicates decreased it.

53I use this word to express that the values are close compared to the overall variation in values. E.g. 1 and 2 belong
to the same domain, but 0.0001 and 1 do not.
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On the other hand, this conclusion holds only for the ’shape’ of the title count and for the English

Civil War specifically. The changes brought up by the English Civil War were perhaps the fastest

caused by any event to the English print production. For example, the entire periodical press was

born during and arguably because of the exceptional nature of the period. My adjustments were

still significant enough that in an analysis of a more fine grained phenomenon – if done in a statis-

tical manner – the effect might have been much more severe for the initial message conveyed by

the naive title count. And the increase of the periodicals and the removal of duplicates counterbal-

anced each others effects, which hides their joint effect that is over 5000 ESTC records. And the

effect of duplicate removal might increase as the algorithm for their removal develops.

Now that we’ve reached the end of the secondary issues, we can move to the main problem of the

ESTC: the survival rate. The next chapter uses the preliminary steps presented in this chapter to

evaluate its effect to the annual title count during the Civil War Period.
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Figure 2.1: London from 1635 to 1649. Original.

Figure 2.2: London from 1635 to 1649. Duplicates removed.
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Figure 2.3: London from 1635 to 1649. Periodicals spread.

Figure 2.4: London from 1635 to 1649. Periodicals spread and duplicates removed.
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Figure 2.5: The KL-divergences between even annual (pseudo)title counts and different versions
of the annual title count.



Chapter 3

Survival Rate

3.1 Elements of the Model for Survival Rate

At the same time as the events leading to Civil War start and new forms and needs for print prod-

ucts develop, a group of collectors increase the survival rate. All of our estimates for the survival

rates of print products have a fair degree of uncertainty in them, even in Hill’s case as her num-

bers won’t necessarily hold for works outside the scope of official printing. And good estimates

for the Civil War era are lacking. The way the survival rate is treated should reflect the unsure na-

ture of information at my disposal. The approach taken with the title count should balance between

not disregarding the empirical evidence provided by the ESTC and not reading it in a naive manner.

Here two tools from mathematical sciences that were presented in the chapter 1 can help us. Upper-

and lower approximations and Bayesian inference. Conceptually, by following the idea of a lower

approximation I can make my estimate of the title count as sceptical against the idea of increase

during the Civil war as possible within the confines of reasonable. The idea behind this approach

is to find the ’worst case scenaro’, where our data is assumed to be as misleading as it realistically

37
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could be. In our case, the other boundary would be the annual title count without any modifica-

tions, as it doesn’t consider the question of the rising survival rate at all. The reality falls between

these two extremes. I’ll obtain the other boundary in this chapter.

Another method is to consider multiple cases at once, and to average them out. This is possible

with Bayesian inference. As established in the chapter 2, in Bayesian statistics we can talk about

a probability (and probability density) of a parameter. In this chapter the parameter is the survival

rate, which I’ll mark with θ from now on. Probability( density) of a given survival rate is the level

of credibility I give to the value. This means, that instead of taking individual values of survival

rates, I can build a distribution that expresses my level of belief to all possible survival rates (rank-

ing theoretically from 0 to 1) at once.

The significant advantage of this approach is, that after establishing the distribution for the survival

rate I can use it to count a weighted average of the effect of all the survival rates. This is done with

the integration formula presented at chapter 2. Although more abstract and definitely not the true

value, it allows me to find balance between the fact that some values are more credible than others

and the fact that using one single value involves the risk of being very severely wrong. Now that the

tools have been established, I can build the model that adjusts the title count to reflect the increase

in survival rate.

3.2 Setting up the Model

The method of calculating the actual title count given the observed can be derived from the equation

y∗i = yiθ ⇐⇒
y∗i
θ

= yi (3.1)
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where yi is the title count of the year i, y∗i is the observed annual title count and θ is the survival

rate. This derivation allows me to express my estimate of the yearly real title count as a function

of the observed yearly title count and the survival rate. I mark this function as g(y∗i ,θ) =
y∗i
θ
= yi.

An important detail is the fact that since θ is always as great or smaller than 1, my function always

increases the title count from the observed. Fortunately the issue of the survival rate 0 can be dis-

regarded, as its probability(density) will be set to 0.

The first ruling in the model is the most fundamental: I don’t use the same survival rate for 1640’s

and the comparison years preceding it. The year 1640 is a bit problematic. Thomason’s collection

contain only a handful of print products from this year, and the title count doesn’t indicate that any

kind explosion would have happened by then. For this reason, the year 1640 is assumed to belong

to the pre-Civil War era, but 1641 is not. I will not be adjusting for the survival rate for the years

after 1640 at all. This is based on the logic of trying to make as sceptical an estimate towards the

notion of explosion as reasonably conceivable.

Then becomes the most difficult phase of the procedure, establishing a distribution for θ . The

easiest step is to limit the range of credible values between 0 and 55 percent. This follows from

the available evidence and the philosophy of a sceptical estimate. Hill’s estimate for the survival

rate based on the Stationers’ Company registers is basis for the 55 percent being the maximum.

This is the survival rate based on the proportion of survived items for 1630’s, and here I assume

that it was the same for the entirety of decade.1 Even without any scepticism I would deem it wise

to take this as the maximum given that the survival for print products outside the official scope has

never been argued to be greater than for works published under the surveillance of the guild.

1This surely is not literally true but to my best knowledge there’s nothing that should significantly alter the survival
rate during the decade
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On the other hand, 0 is an impossible value since some books have survived. The lowest survival

rate for any class of books was around 4 percent, but even for a sceptical approach this would

go too far to be credible. Using the lowest estimate for the coverage of the Stationer’s register

and assuming zero survival for everything else (surely sceptical enough) I get the lower limit of

0.55∗0.53∼ 0.29.

Perhaps the most subjective part of the distribution of survival rates is its shape that reflect the

credibility we give to different possibilities. The final shape, defined by 4 parameter beta distribu-

tion visualized in the figure 3.1, is a descending, the higher the credibility the closer it’s to 0.55.

This choice reflects the fact that our evidence of the survival rate points to this direction. The pos-

sibility of a lower survival rate is recognized, but since the possibility is based more on reasonable

propositions than evidence, the credibility attributed to lower rates of survival is smaller. The value

of 0.29 is in fact impossible, as works that are not part of the Stationers’ register have survived.

Finally, I can use all the elements established above to compute an expectation of the real title

count. For the years after 1640 I change nothing, since I assume full survival. For 1640 and

before, this is done by integrating the function g(y∗i ,θ)=
y∗i
θ

over the values of the different possible

survival rates of θ . Formally

E(yi) =
∫ 0.55

0.29

y∗i
θ

p(θ)dθ (3.2)

Where p(θ) is the probability density function of ∼ Beta(1,2.9,0.29,0.55). Now that the process

and its motivation have been presented, the end result can be analysed.
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3.3 Interpreting the Results

The final version of the title count is illustrated in the figure 3.2. The initial visual impression is

that this is the most ’even’ of the variations produced this far, and indeed this can be confirmed

with the same method that was used in the previous chapter. As the figure 3.3 shows, the inclusion

of survival rate into the estimation of the title count brought its shape much closer to being even,

although its nowhere near the evenness of the control annual title count of the period 1625-1639.

Even with a sceptical approach that assumed full survival rate for the Civil War years and gave

a nod to the possibility of there being no surviving records outside officially licensed ones, both

untrue and working against the notion of explosion of print production, the period still retains its

characteristic as a highly volatile one. What is noteworthy, however, is that under my estimate the

middle years of the Civil War era come much closer to the preceding stable trend of 1635-1639

that characterises well the entirety of the entire early seventeenth century. The highest peak at the

start and the end of the War still remain at an exceptionally high domain compared to the other

years.

Based on this evaluation the scepticism towards the ’explosion’ of print production can’t be based

on survival rate. Our model was very generous to the years preceding the 1640’s, yet the increase

of the title count during the Civil War Period remains. The KL divergence did drop significantly,

the adjustment for the survival rate made the title count more even. Still, the control is in a com-

pletely different domain of values. The exceptional nature of the Civil War years compared to the

preceding era doesn’t diminish. Measured in title count, the explosion merely loses some of its

powder.
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This conclusion has to be accompanied by two notions. This should be seen as a demonstration

of the impact that the English Civil War had on print production, not as a reason to dismiss the

role of the survival rate as a major question mark in (book)history. The only reason that the im-

pact of the corrections didn’t end up diminishing the phenomenon was its original scale. A lesser

increase would have not lasted the adjustment made above. Indeed, the changes the Civil War

caused to printing were such that contributed to the increasing title count. The rise of pamphlets

and newsbooks during the 1640’s is a topic that has been extensively researched, and the collection

of Thomason was induced by the flood of short and topical works that he felt were worth preserv-

ing.

The second issue is the measure itself. The title count is the crudest possible metric one can use

to quantitatively summarize the development of print production. It ignores the content and the

physical properties of the objects it measures. It is well established that neither of these properties

remained constant during the Civil War. The pamphlets, short and topical works often printed in

quarto format, rose to a prominence as means of topical and political exchange. The next chapter

uses the quantifiable physical properties of print products to deepen the analysis of the Civil War

print. In this process, the explosion of printing will be questioned from a different point of view.
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Figure 3.1: The distribution of the survival rate.

Figure 3.2: The title count modified w.r.t. survival rate, periodicals spread and duplicates removed.
London.
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Figure 3.3: KL divergences with the survival rate adjusted Title Count added.



Chapter 4

From Explosion to Implosion

4.1 All Titles Don’t Count Equally

The previous chapter concluded that even after sceptical assumptions about the survival rate and

cataloguing conventions are taken into account, the Civil War era remains a period of significant

turbulence in the history of British print production. The title count increases significantly com-

pared to the preceding era, and behaves in a volatile manner. It’s not too far a stretch to speak of

an explosion.

However, as discussed in the introduction, the volume of printing in terms of sheets might not have

been increasing. This idea that I named as the ZSH defines the approach of this chapter. The first

task is to use the ESTC to test whether ZSH seems to hold or not, and then to proceed to a more

fine grained analysis of the physical properties of the print products in the ESTC.

45
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4.2 Estimation of the Sheet Count

As with all the calculations in this thesis, a set of assumptions and fixed definitions has to be

established. The unit of measurement is the sheet. The sheet is an uncut and unfolded sheet of

paper that is the basic unit of printing. The standard book sizes are based on the amount leaves ob-

tained by folding the sheet. For example, quarto is folded twice and it has four leaves (eight pages).

In my calculations, the size of a sheet is A = 2464cm2. I chose this number because it is the total

area of a 8 page (four leaves) quarto in the ESTC. Nelson and Seccombe, the researchers behind

the Catalogue of Periodicals mentioned earlier, described such print products of being folded from

one sheet, and according to them they were the most common format for a newsbook during the

early years of the 1640’s.1 As the size of a sheet may have varied even during the period of my

analysis a more accurate name for this metric would be a certain kind of short quarto, but the sheet

is fine as long as its exact definition is kept in mind. This size for a newsbook was used to spread

the periodicals in the Chapter 2.

The formula used to count the volume of a single print product in sheets in an ideal setting is

v(x) =
1
2

px
wxhhx

A
(4.1)

Where x is the print product, px the number of pages, wx is the width of a print product, hx is the

height and A is as mentioned above. The volume of an entire impression is calculated by mul-

tiplying v(x) by 1000, which is the constant I established as the print run in the Chapter 2. The

multiplier of 1
2 turns the number of pages to the number of leaves, assuming 2-sided printing.

1Nelson and Seccombe 2002, 545
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It is noteworthy that the above formula does many simplifications. It ignores the consumption of

other resources than paper needed to produce print products. Also, the varying amount of ink is

ignored, smaller works were often crammed full as to save the amount of paper. This is not a mea-

sure of information produced. The problems of the print run being a constant have already been

discussed. Also, paper is lost in the folding, which means that the sheet from which e.g. a single

sheet quarto is folded is actually larger than the total area of the final product would imply. The

size of a print product catalogued lately can also differ from its original measures. For example,

margins might have been removed in the course of time.

Beyond the limitations of the formula, other limiting factors might affect the results obtained. Not

all works have physical qualities extensively described in their metadata. Instead of height and

width, it is common in the ESTC to have the format, from which an estimate for width and height

has been estimated by the COMHIS. This assumption is also dependent on conventions of the

ESTC metadata being consistent. I’ve not extended beyond existing paper estimates made by the

COMHIS.

Another source of errors is that of possible technical problems in the present. As explained in the

appendix, there were some issues related to the ESTC data at my disposal that greatly affect the

results obtained here, and the results of this chapter are based on the interpretation I found to be

the most credible one. With these reservations, my annual sheet count (or volume) estimate is in

the figure 4.1.

This figure supports the ZSH. Even without adjusting for the survival rate that inflates the years

from 1640 onwards, the Civil War years are nothing extraordinary. The decade-wise sum of sheets

for the 1640’s is 94 percent of the decade wise sum of 1630’s. The (unadjusted) sum of titles for

1640’s is 306 percent of the decade wise sum of titles of the 1630’s. The Bootstrap confidence
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intervals are narrow, which suggests that these results are not very sensitive to changes in the com-

position of the ESTC. The phenomenon the figure conveys is unlikely to be just a coincidence.

In an interesting way the sheet count varies more before the 1640’s than the title count. The KL

divergence of the title count for the period from 1620 to 1639 is 0.008, whereas for the volume

it is 0.031, almost four times higher. Yet it remains practically unaffected by the Civil War. The

ZSH doesn’t seem to hold literally but it offered framework both for finding and understanding the

stability of the sheet count. As the famous saying goes, all models are wrong, some models are

useful. The ZSH certainly is useful.

The stability of the volume compared to the title count would suggest that the change in printing

during the Civil War and the preceding events was even more radical from an economic point of

view. Instead of printing merely expanding when faced with the increasing demand brought by the

political and societal situation, the annual volume estimate suggests that the resources to satisfy

these need weren’t met with an overall increase of paper, but by diverging them from somewhere

else. This is a logical necessity: the title count increasing by a significant factor while the volume

stays stable dictates so. The more detailed analysis of this structural transformation – an implosion

as I would call it – is the subject of the rest of this chapter.

4.3 Dividing Works By Format

Finding the rising and declining parts of print products during the Civil War could benefit from

dividing the ESTC into subsections. Especially I know that works of greater volume must decline

and the overall number of titles increases. Also, earlier research provides us with the insight that

quarto was the rising format. All in all, format seemed as the logical first step, as it contributes

(along with the number of pages) to the volume of a work, and it provides us with an existing
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framework of classification.

In order to keep the number of format based categories manageable, I classified all print products

as being either octavos, quartos, folios or unknowns (used in cases where information about for-

mat was lacking). This was done by classifying every work to the category it was closest in terms

of area. The categories themselves were based on the most common sizes in the ESTC, which

roughly corresponded to the division to octavos, quartos and folios. I initially included broad-

sheets to the classification framework for the sake of resolution, but virtually no works ended up

belonging to this category. The sizes used as representatives of their formats in the classification

were (in ascending order and measured in cm2) 247, 616 and 1350. Division to formats has the

greatest chance of being affected by the technical problems discussed in the appendix. With these

ramifications and reservations, I move on.

The figure 4.2 presents the annual title count by this decomposition scheme. However, this graph

is somewhat insufficient. The rise of quarto is evident, a stronger variation of the general trend. It

is noteworthy that the quartos sharply drop around the end of the Civil War and the regime shift to

Cromwellian rule. Given the strength of this effect especially to quartos - which were the medium

for topical and political discussions - might give further evidence about the relative effectiveness of

the Cromwellian regime to control print products. Also the exact timing of the drop coincides with

the 1649 printing legislation. This reasoning is backed up by the fact that octavo isn’t similarly

affected by the shift to the next decade.

In fact, octavo seems to be relatively unaffected by the Civil War and actually undergoes a period

of decrease during it. However, given the shortness of the format, the magnitude of this decrease

and the number of titles in the octavo class, this downward trend that lasted only a couple of years

can’t alone be the decreasing trend we should expect. Unknowns are a relatively small class and a
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highly unstable one.

The only class that didn’t fit well the prior expectations were the folios. My initial assumption was

that the decrease in this class could explain the stability of volume combined with the rise of the

title count. A single work of folio adds to the the total volume far more than a work of quarto or

octavo size, and such decreases in this category relatively small in terms of title count could have

explained the stability of volume during the period of highly rising numbers of quarto. Overall, the

title counts conditioned with the format reveal some insight into the development of print during

the Civil War era, but they fail to answer the primary question motivating this chapter. Where is

the decrease happening?

I got a partial answer by using this same conditioning by format to the annual volume. Here the

quarto still undergoes a significant yet significantly less pronounced increase during the Civil War

period. It’s also noteworthy that the format doesn’t drop by this metric during the regime shift as it

did with the title count. Octavo undergoes a similar inconclusive decrease as with the title count:

its decrease contributes to the demand of equilibrium, but not very much to make it a satisfying

answer.

The way this approach changes the development of the folio format is the key. Whereas the title

count suggested an increase in the number of folios during the 1640’s, the volume is extremely

variant ranging from relatively high values (although these are not exceptional by the standards of

early and mid seventeenth century) to extremely low ones, mean of the decade being clearly less

than that of the preceding or coming decade. Clearly the volume and the title count are telling a

different story when conditioned with the format. For this reason we must focus on the sheets.
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4.4 Sheet Based Approach

The most credible explanation for the contrary development of the title count and volume, even

when conditioned with the format, is a transformation happening within these categories as well.

The transformation within quarto format has already been mentioned multiple times, but it might

be that broadsheets and similar large but thin print products change the inner composition of the

folio. The categories themselves only work so far as their contents are somehow fixed, and this is

not the case during the unstable period of the Civil War.

Fortunately, there is an useful term that can be used to further separate contents of the ESTC from

each other. The pamphlet. Here it is defined as a print product that is of smaller size than folio and

consisting of less than 12 sheets.2 This definition also states that newsbooks and topical pamphlets

are separated by the former being periodicals, but here I’m going to only focus on the physical

aspects.

I used this definition as the starting point to track the decreasing sections of printing, as it relates

both to the physical and the qualitative properties that define the Civil War print products. We

know that after some threshold of size in sheets the number of print products must be decreasing.

And it would have been ideal if physical definition of this subset would align with the format of

short and topical print that emerged during the Civil War era. The development of the number of

not-pamphlets defined as print products 12 sheets or larger can be seen in the figure 4.4.

The non-pamphlets somewhat decrease during the 1640’s to 84 percent compared to the total of the

previous decade. The decrease is real and aligns with the ZSH, but it is possible to go further than

this. I used the Q function defined in the chapter 2. Its annual value with p ∈ (0,1) tells the size of
2Peacey 2011, 454
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the smallest print product that is such that works as small or smaller comprise a proportion greater

than p of the total volume of printing. Here it is used to explore how the total mass of printing is

concentrated in terms of sheets. In the figure 4.5 Q is counted annually with p = 0.5,0.75,0.9.

The developments seen in this figure help to shrink the gap between two opposing ways to view

the findings made in this chapter. We have found subsets of print products that were decreasing

during the Civil War, but the title counts of these subsets were very small compared to the overall

picture of the Civil War years. The intuitive explanation would be that the larger works that were

decreasing still contribute a large portion of the volume of print due to their size, and indeed this

is what happens, although the portion also decreases during the Civil War.

Even during the peak year 1642 of the annual title count works that were larger than 21 edition

sheets contributed roughly half of the volume. The lowest point for the threshold of half was 16

in 1643. Even then a quarter of the volume came from books that were larger than 57 sheets, well

above our definition for a non-pamphlet. At the same time there is a change towards smaller works

taking a greater proportion of the total volume. The p=0.5 value of Q never went below 31 edition

sheets before the Civil War during the period of the plot. The highest value for it between 1641 and

1649 was 30.3 and it rose to 45.5 in 1650, year after the Cromwellian efforts to gain the control of

press had started. It is telling that the the smallest value of Q(, p = 0.5) between 1620-1660 that

is not part of the Civil War period from 1641 to 1649 is 32.1 of 1653, but this is higher than the

greatest value of the period of interest.

This plot can also be used to find a more optimal threshold for works that were by their size atyp-

ical for the Civil War Period. Rounding up, works larger than 30 sheets contributed less than half

of the sheets during it. The sheet count of such print products of the 1640’s is 64 percent of the

total of the previous decade, a drop of more than a third.



4.5. THE RELATION OF VOLUME TO HARMONISATION AND SURVIVAL RATE 53

These results suggests that even the Civil War wasn’t enough to reduce the impact of a small

number of large books (more than 30 sheets) into the total count of volume. It is a credible idea

that the observed downward development of a smaller number of longer works made it possible

to produce a large number of shorter works. It’s well beyond the scope of this thesis to conclude

this with absolute certainty, but the ZSH combined with the computations of this chapter make it a

notion backed both by sound reasoning and empirical evidence.

4.5 The Relation of Volume to Harmonisation and Survival Rate

The preceding analysis has been naive, it hasn’t taken into account the same problems that were at

the center of the first half of this thesis. As It was demonstrated in Chapters 3 and 4, spreading of

periodicals, removing of duplicate entries and adjusting for the survival rate all alter the shape of

the title count. Taking these three procedures in to the analysis of the sheet count varies in difficulty.

The spreading of periodicals was easy to implement but very modest in its impact. The proportion

of print products longer than 30 sheets published in the 1640’s compared to the 1630’s drops to

0.61 percent. A noticeable but relatively small change compared to the previous 0.64 percent. The

same can be said about the effect of harmonisation, which doesn’t change the overall impression

significantly. The harmonised London Print analysed with the Q function is visualized in the figure

4.6.

The survival rate is the hardest factor to take into account. Unfortunately, it also has the greatest

prospects of being significant for the results obtained here. With the title count there was no

problem to use one survival rate for all works of a given year. All titles contribute to the title count

a similar amount. This is not the case when volume is being measured. The size of a print product
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correlates with its content and the later with its survival rate.

This is a problem since both the content and the survival rate of the print products change during the

Civil War Period. The changing survival rate leads to the volume of the years preceding (possibly

including) 1640 to have a higher volume than seen in the figure 4.1. This problem can’t be solved

in this thesis, but it’s possible to get insight into it by analysing the main source behind it.

4.6 The Thomason Tracts

The Thomason collection is the easiest factor to single out behind the supposed increasing sur-

vival rate. It’s also convenient, because the raw data of the ESTC contains information about the

original collections of which the records are part of, Thomason Tracts included. The analysis of

the collection might help to understand the nature of the bias at hand more thoroughly, although

it’s reasonable to assume that the collection mostly consists of shorter print products. The idea

is that if the Thomason Collection is – compared to the entire ESTC of its period – diverging to

some direction or another, then this might help me to understand the way it affects the estimation

of volume.

It’s important to stress that I’m approaching the collection from a very specific material direction.

Besides being invaluable for qualitative research on the Civil War and related topics, it has also

been used in quantitative studies focusing of content3 and more fine-grained year-specific analy-

sis.4 Here I’m mostly interested about the extent to which the collection might have affected the

sheet count estimates. The ephemeral composition of the collection is well established, but not the

magnitude of its effect by the metric I’m using.

3Corns 1986
4McKenzie 2002b
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I extracted the Thomason Collection from the raw MarcXml file of the ESTC using the field 533f.

The field is – according to the Library of Congress Cataloguing rules the ESTC follows – meant

for referring to a differing reproduction of the item described in the ESTC.5 In my case, these

reproductions are microfilms based on the Collection. After uncompressing the periodicals of the

Thomasons with the same sheet-based approximation used before, I ended up with an estimate of

20 000 items. This is 2000 less than the 22 000 most often sited to be the collections size, with 15

000 single-issue items and 7000 issues of periodicals.6

As some periodicals were lengthier than 1 sheet long, my extraction might miss even greater por-

tion of the collection. I decided to focus on the non-periodical part of the collection. In this way,

we can avoid avoid the deflating and (possibly) inflating effects of either leaving the periodical

records as they are or spreading them to single-sheet bits. The non-periodical subsection has also

been studied before with a quantitative approach, which means that focus on this subsection re-

wards with better prospects of comparing results.

The physical composition of the non-periodical Thomasons is summarized in the figure 4.7. The

entirety of the ESTC during the years 1641-1649 was exceptionally focused with over half of the

sheets coming from works shorter than 30 sheets every year. With the Thomasons, this limit is at

11 sheets, even using the upper limits of the confidence intervals the threshold is below 20 sheets.

During the Civil War period, 3 quarters of the volume is always concentrated below 35 sheets. And

whereas the Civil War Years were differentiated from the rest of the ESTC by half of the volume

of print products falling bellow the 30 sheet threshold, the Thomason Collection falls below this

figure every year.

5Congress
6Corns 1986, 74
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Still, the collection follows the same temporal patterns as the general ESTC. The collection surges

in the size of works between 1640 and 1641, and reaches the bottom values in 1642 and 1643. It is

interesting that proportion of shorter works seems to already decrease in 1649. A general trend of

increase continues until 1660, when the return of Charles II likely increased the proportion of topi-

cal pamphlets. It seems justified to conclude that the Thomason Collection is systematically biased

to include more short print products than their portion in the general ESTC would imply, but at the

same time its composition is responsive to political events in the same manner as the general ESTC.

A natural follow up question would be how great the effect of this bias is. The annual propor-

tion the Thomason Collection of the volume of the ESTC is illustrated in the figure 4.8. For the

Civil War years, the proportion varies between 10 and 40 percent. The annual mean is roughly 23

percent. Jointly, the differing composition and significant proportion of the Collection make it a

problematic entity. Certainly any increase in the survival caused by it didn’t increase the survival

of all print equally. Applying a constant survival rate for all print products like with the title count

is not a credible option.

This ends the technical analysis of the ESTC in this thesis. What is left is the reflection on these

results.
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Figure 4.1: Annual sheet count with a 95 percent bootstrap confidence interval

Figure 4.2: The annual title count of print divided to the closest corresponding format, octavo (top
left), quarto (top right), Folio (bottom right) and unknown (bottom right)
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Figure 4.3: The annual volume of print divided to the closest corresponding format, octavo (top
left), quarto (top right) and Folio (bottom left)

Figure 4.4: The annual title count of not-pamphlets
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Figure 4.5: The annual threshold of 50 (blue), 75 (red) and 90 (green) percent of volume with 95
percent bootstrap confidence intervals.

Figure 4.6: The annual threshold of 50 (blue), 75 (red) and 90 (green) percent of volume. London
Harmonised.
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Figure 4.7: The annual threshold of 50 (blue), 75 (red) and 90 (green) percent of volume. Non-
periodical Thomason Tracts.

Figure 4.8: The annual proportion of Thomason Collection of the total sheet count of the ESTC.
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Conclusions

The results of this thesis can be divided into four categories: results related to the research ques-

tions, the implications of these results, the insight about the usability of the methods used and the

knowledge obtained about the source material. The results of the first category could be summa-

rized as an argument for viewing the development during the Civil War as an implosion. This

notion stems from the two principal findings made in this thesis. The first of these two was that

more advanced treatment of the title count doesn’t change the overall interpretation of the Civil

War era title count. Even after adjusting for the survival rate and cataloguing conventions, it re-

mains exceptionally high and volatile compared to the previous decades. In this sense, we can

speak of an rapid development and expansion, the literal definition of explosion.

However, changing the perspective to the volume of the print production suggests that this change

should not be understood in terms of outward expansion but radical change in composition. Using

the ZSH as a guiding principle, I first observed the relatively stable nature of the annual volume

even during the Civil War Years. Then I followed the mathematical implications of the discrepancy

between title count and volume and found the increasing and decreasing sections of print products.
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The rising section was made of short quarto works as previous research had already established,

but I also managed find decreasing sections of print products from the longer works. Compared to

the previous decade, the number of print products that were over 30 sheet long dropped by over a

third during the 1640’s.

Finally, using the Q function, I managed to find a precise enough description of the Changes caused

by the Civil War to tie the contradictory developments together. I deduced that the volume of print

products indeed concentrated to smaller works during the Civil War. But even then larger print

made a significant proportion of the volume. The decrease of larger works, small in terms of the

title count, could have well contributed enough decrease as to compensate for the great number

of smaller works. This is why implosion is a better description of the process: a concentration

of print products to works of smaller volume instead of the overall volume of printing expanding.

This aligns well with the ideas presented in the earlier research literature.

A greater problem for the interpretation of the Civil War print production was the metric used, the

annual title count, not the survival rate. Still, adjusting for the survival rate greatly affected the title

count, and the takeaway from this thesis should not be to ignore the survival rate. On the contrary,

the quantitative methods to mitigate it introduced in this thesis should be developed further.

Jointly, the increasing title count and the relative stability of volume imply that the impact of the

Civil War to the book, political, cultural, economic and social situation of the British Isles was even

greater than the naive reading of the title count – that has been the most common tool of previous

quantitative analysis – would imply. Not only did the number of titles increase, but it happened at

the expense of the other sections of print products. As the decrease happened at the realm of larger

works, it seems likely that the rise of the popular coincided with the decrease of the prestigious.

The political and topical discourse literally took a priority, which is further demonstrated by the
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revival of the proportion of volume contributed by the longer works after the Civil War.

Previous quantitative analysis of the Thomason Collection gives support to this conclusion. In this

analysis, it was suggested that 1650’s saw the publishing of works which were put aside during

the Civil War period.1 These works were most likely longer than the topical print that often con-

sisted of only one sheet. It is still important to remember that such an effect would be a change

in tendency, not a causal connection between period and certain kind of print products. There are

examples of very large and prestigious items printed during the period between 1640-1660.2

For book history, these developments have the clearest relevance. The questions of paper con-

sumption being more stable than title count and the effect of survival rate on quantitative analysis

have been discussed directly in this field, and findings made here contribute to these topics. But

as print products were a significant part of early modern knowledge production and distribution,

it’s justified to stretch the potential implications further. Works focusing on political and social

developments of the Civil War have often employed the rising title count as an argument. Based

on the findings made in this thesis, this kind of reasoning might be justified for the wrong reasons.

The raw title count of the ESTC is a crude and naive measure which disregards problems like the

cataloguing conventions and the survival rate. However, our analysis concluded that even after ad-

justing for these factors, the increase of the title count remains. Moreover, this increase happens at

the expense of other portions of print products, meaning that the change in composition of printing

is even greater during the Civil War than the title count alone could tell. Scholars like Hill and

Parker who have naively used it as a proxy of social and political change can be criticised for lack

rigour in the quantitative treatment, but a more comprehensive analysis gives similar results.

1Corns 1986, 82
2Barnard 2001, 8-9
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The results also have implications for economic history. If the ZSH truly holds as the calculations

made in this thesis would suggest, it would greatly contribute for proper understanding the early

modern book trade of England. As already mentioned in the introduction, existing information on

books and their printers has survived better than perhaps any other section of early modern English

economy. Understanding the dynamics of the book trade is significant on a scale beyond the print-

ing business as such.

As the licensing and privileges of the master printers were abolished in 1641, the journeyman print-

ers quickly started to operate independently. According to one study, the number of printing houses

increased significantly from the 23 of 1635 to around 40 in 1649.3 The greatest estimate claims that

the number of printers in 1648-1649 was at least 654, the lowest claims the figure to be 36 in 16495.

Interpretations of the situation of the Company during the Civil War have varied from calling the

situation of the Stationers’ Company a Civil War6 to describing it as an equalising period as the

need for a large number of shorter works gave opportunities for a greater number of printers.7

These characterisations don’t contradict each other. The Civil War was related to tensions between

the booksellers whose affairs were being disturbed by the Civil War and printers who arguably

benefited from the situation.8

If the ZSH holds true, the diffusion of printing implies that the per-capita printing must have been

decreasing. This both makes the pleas of some of the Stationers’ during the Civil War for re-

3Treadwell 1987, 143
4Tubb 2012, 289
5Blagden 1960, 149
6Bladgen 1958, 13
7Treadwell 1987, 167
8Bladgen 1958, 14
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establishment of restrictions on the trade9 more understandable and highlights the importance of

distinguishing the notion of explosion from implosion. Prior to the Civil War, the master printers

were eager to limit their numbers10 while the journeymen complained about underemployment.-

1512 My results suggest that the master printers were rightly afraid of their position.

These examples are not an extensive list of the implications the notion of implosion of print has,

nor are the reflections above meant to be conclusive. But they do demonstrate the benefits of ap-

plying more advanced quantitative analysis to bibliographical metadata. Books are relatively well

survived and quantifiable remnants of the past, and they can be used as proxies to get insight be-

yond their own history. They are very well suitable to be analysed with tools from other fields.

The success in applying such tools can also be seen as a methodological progress made in this

thesis. The application of Bayesian approach in face of uncertainty is something that should be

theoretically very justified in historical research, where absolute truths are from the researchers

perspective rarely obtainable. Also tools like KL-divergence and the Q function could be more

widely helpful in explicitly describing developments of print and analysing its composition. Be-

side single tools and statistical frameworks, the integration of results, estimates and hypotheses of

previous research into building blocks of a more mathematical approach was fairly successful. As

a methodological test, the conclusion of this thesis is that there is no inherent tension between the

existing tradition and more ’data-scientific’ approach to history.

Besides the application of new methods to old questions, this thesis also provided evidence for

the need for a historical understanding of the source material even in era of digitalisation and the

9Gadd 1997
10Lambert 1987, 3-4
12Lambert 1987
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possibility of statistical macroanalysis. From the compression of the periodicals and to the dupli-

cate entries in the ESTC, a great deal of this thesis and even greater portion of the work behind

it went to understanding the ways the structure of the catalogue shapes the results obtained when

analyzing it. The greatest of such factors, the survival rate, is in itself invisible, and we were only

able to analyze it through Hill’s comparisons and the composition of the Thomason’s collection

that contributes to the increasing survival rate during the Civil War.

The shift from a qualitative to a quantitative analysis doesn’t diminish the need for a critical ap-

proach to the source material. Catalogues are historical entities shaped by bias and classification

conventions, and they should be treated as such. Fortunately, source criticism is not something

than can be only done in qualitative research. The approximations, comparisons and extractions

done in this thesis were applications of the same principles that guide all source criticism.

Given that factors like the cataloguing conventions and the survival of different types of print prod-

ucts also affect the way qualitative researched is practised, the quantitative treatment of these topics

might not only correspond with traditional source criticism, but to complement it as well. Even if

we can’t research that which haven’t survived, the confidence of our interpretations based on what

has survived should be adjusted by our knowledge about the extent to which the representation it

creates of the past is biased. And as digital interfaces are increasingly becoming the way historians

access their source materials, the technical structure of metadata will affect most scholars in the

humanities as well.

Fifth category of conclusions is the need for further research. The immediate next step would be

the integration of survival and the annual volume count. It is not as easy as with the title count, as

as the size of the works changes so does its survival rate, or at least Hills results won’t give us a

reason to assume anything else. Transfer from a general to content-specific constant for print runs
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would also bring more rigour to the results. Issues like the way page counts are marked should

also be more systematically evaluated, along with re-running the results as the data improves.

The impact that the implosion of printing had on printers could also be analysed quantitatively with

the ESTC. I have developed a semi-automated process for this kind of analysis, and I was able to

replicate earlier manual estimates about the business activity of early 17th century London printers

with it.11 The same process could be extended to the Civil War era to obtain insight about how the

printers, publishers and booksellers were affected by the redistribution of the volume to a wider

number of economic agents. As some members of the book trade also used their business to help

their side in the political struggle of the Civil War period12, such an analysis could extend beyond

book trade.

These are only the immediate possibilities opened by this thesis, the application of the same ap-

proach might yield insight to topics completely outside the scope of the questions discussed here.

Hopefully this is the first iteration of an increasingly sophisticated quantitative analysis of the Civil

War print production.

11These have not yet been published.
12Tubb 2012
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Chapter 7

Appendix

The version of the ESTC I used in this thesis lacked the information on format (34883 records out

of 47648) more often than it lacked an estimate for paper (1958 records for the same period). This

should be impossible, as the paper estimate is based on the format (when explicit width and height

are lacking) and the number of pages. This understanding is based on discussions with members

of the COMHIS group. As the format information was more common in the earlier iterations of

the same data, I concluded that this lacking was an error in the data workflow preceding the work

done in this thesis, and the computations here are based on this assumption. Later it was confirmed

that such an error existed. In this thesis, paper estimates have been assumed to be on solid basis

and the missing format information was deduced from the paper estimates and page counts when

possible. It is my intention to re-run the computations after the issue has been more thoroughly

examined. In general, future iterations of the ESTC produced by the COMHIS group might alter

the results obtained here.
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