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Abstract 

Recent work by Meissner, and Tse and Frischer examines 
the variability of function words within the Scriptores 
Historiae Augustae (SHA) and other texts by Latin authors. 
In this paper, we correct the methodological flaws, both 
statistical and textual, of these works. We examine the vari
ability of function words using van Valen's test for equality 
of variances of several samples and find no evidence for 
the presence of a 'purple thread' of single authorship 
through the texts of the SHA. 

1. Introduction 

The problem of the Scriptores Historiae Augustae 
(SHA) has been the subject of much debate for many 
decades. This biographical collection of Roman emper
ors covers the period AD 117-285 and is attributed in 
the manuscripts to six different authors. Dedications 
of thirteen of the lives to Diocletian and Constantine 
suggest a date of composition in the period circa 
290-325. In 1889 and 1892, however, Dessau, having 
studied the nomenclature and style of the works in the 
SHA, proposed the theory that it was written only by 
one author. He also suggested that this single author 
wrote during the fourth century. Magie (1922) 
describes one early reaction to Dessau's hypothesis as 
'a somewhat fanciful attempt to trace through many of 
the biographies the purple thread of an otherwise 
unknown historian of prime importance (p. xxxii)'. 
While this historian is no longer believed to be of great 
importance, the consensus of scholarly opinion today 
favours the theory of single authorship and thus seeks 
to find a 'purple thread' running through all of the 
texts that make up the SHA (see Gurney and Gurney, 
this issue). 

Almost a century later, Marriott (1979) offered 
support for Dessau's theory through stylometry. The 
first study in his article compared the average number 
of words per 'sentence' of the SHA with those of other 
fourth century texts such as the legal code Codex 
Theodosianus and the technical treatise De Rebus 
Bellicis. His second study made a similar comparison 
based on the choice of word type (i.e. part of speech as 
noun, verb, preposition, etc.) at the beginning and end 
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of sentences that were randomly selected. To avoid the 
problem of differences in punctuation among various 
modern editions, 'sentence' here has been regarded as 
any series of words separated by a period, colon, or 
semi-colon. Both Marriott's studies showed similarities 
among the biographies of the SHA but differences 
from the control texts. Based on these findings, he con
cluded that the collection was authored by one person, 
as Dessau had proposed. 

Frischer published critiques of Marriott's works by 
extending the study to include control texts which fall 
into the same genres as the SHA, namely biography 
and history. Frischer (1996) finds that with regard to 
the average number of words per 'sentence', the 
SHA and the control texts have average values that 
range from 14.06 to 17.33. Marriott's averages, 
which included generically unrelated control texts, 
had a broader range from 16.06 to 36.00 words per 
'sentence'. Frischer et al. (1996) go on to examine the 
second part of Marriott's study; tests by word type also 
showed stylistic similarities between the SHA and such 
authors as Livy, Tacitus, and Suetonius. On the other 
hand, the authors of texts chosen by Marriott as 
controls in his second study, Aurelius Victor and 
Ammianus Marcellinus, turned out to be eccentric 
(Frischer et al., 1996, p. 116). 

These results question the validity of Dessau's theory 
of single authorship as well as Marriott's methods for 
stylometric investigation. Frischer's studies support, on 
the other hand, an ongoing tradition in Latin prose 
that favoured a fairly specific sentence length and word 
order, particularly in the genres of history and bio
graphy.1 There is no doubt that many rhetors have 
lectured on which stylistic features were considered 
proper and aesthetic. For instance, Demetrius would 
go so far as to prescribe that narratives should begin 
with nouns in the nominative or accusative case 
(Schenkeveld, 1964, pp. 199-201). In fact, the study on 
word type at 'sentence' beginning and end showed that 
Nepos and Aurelius Victor differed from the SHA 
and the other control texts. This is no surprise since 
modern scholars have long considered the styles of 
the two writers abnormal and deviant from what was 
generally accepted.2 

Thus, to make further progress in assessing Dessau's 
thesis, a test is needed which is sensitive enough to 
detect stylistic features specific to the author and not 
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merely the tradition in which he and his colleagues 
wrote. Yet tradition is not the only problem which the 
SHA brings to the modern practician of stylometry. 
The majority of problems concerning authorship 
deal with a single text or small group of texts which 
must be assigned to one of a closed group of authors. 
Thus, control texts from each of these authors can be 
collected and compared with the text of unknown 
origin. With the SHA, however, the specific authorship 
of the texts is not of concern, rather it is the number of 
authors that is the question of interest. There are no 
control texts, other than ~urviving works by authors 
writing in similar genres. While in other situations, it is 
the value of measures of style (e.g. measures of vocab
ulary richness, most common words, function words) 
which are important, in the case of the SHA it is the 
variability found in these measures which is important. 

With this in mind, we shall proceed as follows. In 
Section 2 we shall review the research by Meissner 
and by Tse and Frischer which apply the study of the 
variability of function word usage to this problem of 
authorship attribution. The methodology to be used 
will be introduced in the following section. In Section 
4, we compare the variability of function word usage in 
the SHA with that found in texts known to be written 
by a single author. We shall follow up the single-author 
material in Section 5, considering the homogeneity of 
various subgroups within the SHA. In the subsequent 
section, we turn to the variability found in a corpus 
purposely constructed to mimic the authorial structure 
of the SHA, as suggested by its manuscript tradition. 
Finally, a discussion of the results and our conclusions 
are presented in Section 7. 

2. Previous Work 

In this section, we outline the previous work carried 
out on the variability of measures within the SHA. For 
a review of other papers dealing with the authorship of 
the SHA, see Frischer et al. (1996) and Gurney and 
Gurney (this issue). 

We take our motivation from the work of Meissner 
(1992, 1993). Meissner considered the use of function 
words in the texts of the SHA and De Vita Caesarum 
(DVC), a similar collection of emperors' lives by the 
Roman biographer Suetonius (circa AD 70- 160). 
Function words are context-free, such as preposi
tions and conjunctions which include and, in, and 
but in English. The use of function words in the study 
of authorship has a long history; perhaps the best
known and definitive study of authorship attribution, 
Mosteller and Wallace's (1964) examination of the 
Federalist Papers, uses function words. The Federalist 
Papers are a collection of eighty-five essays written to 
persuade the citizens of New York to ratify the 
Constitution of the United States. They were published 
originally under the name Pub/ius, but the essays are 
known to have been written by Alexander Hamilton, 
James Madison, and John Jay. With the exception of 
three texts, each essay was written by a single author, 
and the attribution of all but twelve is known. 
Mosteller and Wallace show that all twelve disputed 
texts are very likely to have been written by Madison. 
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Their study is often used as a benchmark for testing 
novel methods of authorship attribution (Holmes 
and Forsyth, 1995; Martindale and McKenzie, 1995; 
Tweedie et al., 1996).3 

Perhaps the most difficult part of using function 
words is determining which words to examine. 
Meissner obtained his function words by dividing the 
texts into blocks of 4,000 words and using the words 
which appear most frequently in the texts as well as at 
a minimum of ten times per 4,000 words. These criteria 
resulted in seven function words: ad, cum, est, et, in, 
non, and ut. 

Meissner began by examining the behaviour of these 
words in the DVC and the SHA . Subjectively, the 
usage of the seven words appeared to be much more 
variable in the SHA, and Meissner turned to x2 tests to 
formalize this impression. 

The number of times that each word occurs in a text 
was compared with the average number of times it 
occurs across all the texts. However, the number of 
occurrences of each word and the number of times that 
it does not occur were treated erroneously as indepen
dent values, and the usual x2 goodness-of-fit test was 
carried out. The number of significantly different 
occurrences of words in the SHA was much higher 
than the number of significantly different occurrences 
of words in the DVC, and Meissner used this to 
conclude that the SHA is indeed more variable than 
the DVC with respect to these seven function words. 

Tse and Frischer (1996) realized that Meissner's use 
of the x2 test is flawed- its use in this way is highly 
inappropriate-and they attempted to correct it by 
treating the occurrences of the function words as 
elements in a contingency table. They then used the x2 

statistic tci test for independence between the texts and 
the occurrences of the words. However, the sample 
sizes were such (e.g. 108,363 words in the SHA, 70,522 
words in the DVC) that it would be most unlikely 
for the x2 test to yield a non-significant value. The 
significant results obtained from this stage of their 
work should, therefore, be regarded with some scep
ticism. 

In the second part of his paper, Meissner went on to 
use F tests to compare the variability of his seven 
function words in the SHA and the DVC. H e found 
that the usage of all of the words, with the exception of 
in, is significantly more variable in the SHA than in the 
DVC. Meissner concluded from this that the SHA was 
not written by a single author. 

Having established the heterogeneity of the SHA 
based on these statistical tests, Meissner proceeded to 
conduct tests on the homogeneity of subgroups within 
the SHA corpus. He also included some works of 
Nepos (circa 100- 25 BC), another Roman biographer, 
as an additional basis for comparison. Meissner found 
varying degrees of homogeneity: books 22- 30 of the 
SHA appeared the most homogeneous. On the other 
hand, the books attributed to Lampridius and the 
major lives of the SHA seemed the most hetero
geneous. The books of Spartianus and Capitolinus 
and the secondary lives all fell somewhere in between. 
These disparities, e.g. among the biographers (Lam
pridius, Spartianus, and Capitolinus) and between the 
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major and secondary lives, once more supported the 
heterogeneity of the SHA. 

Meissner's use of function word analysis seems sensi
tive and subtle enough to detect differences between 
the SHA and Suetonius' DVC, and all the statistics 
appear to point to a multiply authored SHA. However, 
the methodology is flawed in two areas: the statistical 
tests used and the texts used for comparison. We detail 
our response to these problems in the next section. 

3. Method 

As mentioned above, the work of Meissner has two 
points on which the methodology is flawed. Firstly, the 
statistics used bear reconsideration; the uses of x2 and 
F tests here are not appropriate. In addition, the 
seven function words are each considered separately, 
rather than with a multivariate test that would examine 
the evidence from all seven words simultaneously. 
Secondly, the study is not sufficiently empirical since it 
used only Suetonius as a basis for comparison. Some 
additional data were gathered on texts by Nepos, but 
they were not used until the end of the study. We 
address both of these issues here. 

3.1 Statistical methodology 
We described in the above section the reasons for the 
inappropriateness of using the x2 goodness-of-fit test in 
this case. We turned therefore, to the problems that 
may be presented by the other tests used by Meissner 
and by Tse and Frischer. 

The F test used by Meissner to compare the variabil
ity of the function words in the SHA and the DVC is 
known to be sensitive to the assumption of Normality, 
i.e. it assumes that the data follow a Normal distribu
tion whose values are symmetrical about the mean 
(Manly, 1994, p. 44). The use of a non-parametric test 
avoids the reliance on this assumption and will ensure 
that the distribution of the function words in the texts 
will not affect the results. In addition, both Meissner 
and Tse and Frischer (1996) consider each of the func
tion words separately. A multivariate test which allows 
us to compare all seven results at once would be more 
appropriate. A test which combines these two features 
was proposed by van Valen (1978). See also Manly 
(1994, pp. 45 and 51). 

Van Valen's test involves calculating the values 

for each text, where xijk is the rate of occurrence of 
word k, where k = ad, cum, est, et, in, non, ut, in text i 
from group j, and Mjk is the median for word k in 
group j. The d;j values can be considered as a measure 
of how variable a text is based on the usage of all seven 
function words. The mean values for groups of texts 
(d.j = 22;n! 1 d;j where nj is the number of texts in group 
j), such as the texts written by a certain author, can 
then be compared using standard two-sample t tests. If 
there are more than two groups of texts, the analysis 
would be carried out with ANOV A techniques and a 
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subsequent multiple comparisons procedure. If the d.j 
value for texts written by Livy, for example, is signifi
cantly higher than the value for Suetonius, we would 
conclude that the variability of function words in texts 
by Livy is significantly greater than the variability of 
function words found in the works of Suetonius. 

We use van Valen's test in this paper to compare the 
variability of the usage of function words between 
authors and between corpora. 

3.2 Texts 
Tse and Frischer (1996) note that Meissner only 
compares the variability of the SHA with Suetonius' 
DVC on which the former was modelled. They extend 
this study to include works by Livy (59 BC-AD 17) 
and Tacitus (circa AD 56-120),4 reputed to be great 
Roman historians of their time. Livy and Tacitus were 
chosen as controls because they wrote histories, a 
genre with which biographies overlap. In particular, 
Tse and Frischer made selections from the extant 
books of Livy's Ab Urbe Condita, which is a history of 
Rome from its origins to the early imperial period. 
Similarly, samples of works by Tacitus were collected, 
namely Agricola, Annals, Dialogus de Oratoribus, 
Germania, and Histories. 

These works fall into several genres, including 
history (Annals, Histories), biography (Agricola), and 
ethnography (Germania). In order to provide a more 
solid basis for comparison, we will introduce additional 
texts here, by Caesar (104-44 BC), Nepos, and Sallust 
(86-35 BC). As mentioned towards the end of Section 
2, Nepos was a Roman biographer like Suetonius and 
the author(s) of the SHA. Rather than focusing on 
emperors, Nepos chose famous men as the subject of 
his work, and selections have been taken from his 
De Viris Illustribus. Caesar and Sallust were contem
poraries who both served in public office, the former 
is perhaps the most celebrated general in history. 
Portions of war treatises by both men have been 
collected, which are also generically related to history.5 

The data for all of these texts, with the exception of 
those by Nepos and Sallust, can be found in Appendix 
A. The texts by Nepos and Sallust, which were not 
introduced until the latter half of the study, can be 
referred to in Appendix C. 

4. Single-author Corpora 

4.1 Confirming Meissner 
In order to re-examine Meissner's hypotheses, we 
began by verifying his initial results. Meissner found 
that all but one of his function words were significantly 
more variable in the SHA than in the DVC. We re
considered this data with the multivariate test. 

The raw counts of occurrences of the seven function 
words obtained from the texts were converted into 
rates per hundred words. In order to ensure that the 
variability in no one word has an undue influence on 
the results, the data for each word were standardized 
to have the same variation by dividing each value by 
the standard deviation of that word in all the texts. The 
median values for each word and each author were 
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found, the deviations from these medians were added, 
and the square root taken to form the diJ values. 

As we have two samples, the SHA and the DVC, the 
average diJ values can be compared using a two-sample 
t test; a significant result would indicate that one text is 
significantly more variable than the other. 

The d.1 average values for the SHA and DVC were 
obtained and, when compared, resulted in a p-value 
< 0.00005.6 This extremely significant value, along with 
examination of the d.1 scores, indicates that the SHA is 
significantly more variable in the use of these seven 
function words than Suetonius' DVC. 

This result supports Meissner's conclusions and may 
indicate the presence of more than one author in the 
SHA, but additional control texts of known authorship 
are required before this can be confirmed. 

4.2 Adding more controls 

In order to investigate how typical this result is, we 
compared the variability found in the SHA and in 
groups of texts known to be written by a single author 
(we refer to them as single author corpora or SACs). 
Initially, we examined the variability found in the 
SACs alone. We have data from texts by Livy, Tacitus, 
and Caesar in addition to Suetonius. The diJ values are 
found for these texts and average values for each 
author are compared using an ANOV A as we now 
have texts from four different sources. The ANOV A 
produces a p-value of 0.746,7 and hence we can con
clude that there are no significant differences between 
the variability in usage of the seven function words in 
the four SACs. 

Next, the data from the SHA was included in the test 
and the ANOVA re-performed. The p-value resulting 
from this ANOV A is < 0.0005,8 indicating that the 
variability in the use of our function words is not the 
same in each group. A Bonferroni multiple compar
isons procedure was then carried out to identify which 
groups differ from which other groups. The results of 

Table 1 Results from multiple comparisons between the SACs and 
theSHA 

Group Suetonius Tacitus Caesar 

d.; 1.1136 1.2657 1.3364 

Livy 

1.3437 

SHA 

2.4764 

this procedure are shown in Table 1. Here the groups 
are ordered by increasing d.1. Lines underneath the 
groups join those which are not significantly different 
from each other. Table 1 shows that the SHA has 
significantly more variation than all of the SACs, none 
of which are significantly different from each other. 

We can conclude from this that the variability in the 
use of the seven function words in the SHA is signifi
cantly higher than the variability found in any of our 
SACs. This suggests that the SHA may be of multiple 
authorship. 

5. Homogeneity of Groupings Within the 
Scriptores Historiae Augustae 

We have shown in the previous section that the SHA 
appears to be made up of texts from more than one 
author. In fact, the manuscript lists six different 
authors who are each responsible for between one and 
nine texts. In addition, under the hypothesis of single 
authorship, Syme (1971) proposed a classification 
based on the order of writing which divides the texts 
into Primary, Secondary, Intermediate, and Final lives. 
The texts and their classifications are given in 
Appendix B.9 In the paragraphs below, we consider the 
classifications in turn to examine the homogeneity of 
these groupings within the SHA. 

In order to investigate the homogeneity of the 
manuscript authors, we calculated the diJ values within 
each authorial group, with the exception of Vulcacius 
Gallicanus who has written only one text. The average 
d.1 values were compared using an ANOV A which 
yields a p -value of < 0.0005.10 The results of the sub
sequent Bonferroni multiple comparisons procedure 
are shown in Table 2. The table illustrates that texts by 
individual SHA authors are more variable than SACs; 
however, we find that only Aelius Spartianus (AS) is 
significantly more variable than the SACs in the use of 
our seven function words. 

Meissner believed the works of Aelius Lampridius 
(AL) to be the most heterogeneous. However, when 
we examined the d.1 values for the different authors, we 
found that Aelius Spartianus (AS) appears to be the 
most variable, taking into account all the different 
function words. The texts by Flavius Vopiscus (FV), on 

Table 2 Results from multiple comparisons between the SACs and the authors of the SHA 

144 

Single author corpora Scriptores Historiae Augustae authors 

Suet Tac Caes Livy FV IC AL TP AS 

1.1136 1.2657 1.3364 1.3437 1.8754 1.9887 2.2474 2.2992 2.4679 

Table 3 Results from multiple comparisons between the SACs and Syme's classification of the SHA 

Single author corpora 

Suet Tac Caes Livy 

1.1136 1.2657 1.3364 1.3437 

Syme's classification of the SHA 

Intermediate 

1.9262 

Primary 

2.0092 

Final Secondary 

2.1020 2.7038 
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Table 4 The structure of the SHA and the pseudo-MAC 

SHA No. of texts Text length 

Author 

Aelius Spartianus 7 17,917 
Iulius Capitolinus 9 31,769 
Vulcacius Gallicanus 1 2,627 
Aelius Lampridius 4 21,668 
Trebellius Pollio 4 14,266 
Flavius Vopiscus 5 20,116 
TOTAL 30 108,363 

the other hand, appear to be the most homogeneous. 
We repeated the above procedure for the texts 

grouped according to Syme's classification. The result
ing ANOV A has a p-value < 0.0005,11 and the results 
of the multiple comparisons procedure are shown in 
Table 3. The table shows that the variability in 
Suetonius' DVC is significantly lower than the variabil
ity in the Primary, Final, and Secondary lives, indicated 
by the line joining 'Suet' to 'Intermediate'. In addition, 
the variability in the Secondary lives is significantly 
higher than all of the SACs, i.e. the line under 
'Secondary' does not link to any of the SACs. 

In his conclusions, Meissner noted that the Primary 
lives seem most heterogeneous, while the Final lives 
are the most homogeneous. When we considered all of 
the words in a multivariate statistic, we found rather 
that the Secondary lives are the most variable, and it is 
the Intermediate lives which are the least variable. 
The Primary lives, however, are not far behind (d.p 
= 2.0092, as compared with d.1 = 1.9262). 

While there are few significant differences between 
the variability in either of the SHA groupings and the 
SACs, it should be borne in mind that our test is a con
servative one and that the SHA groupings are all more 
variable than the SACs. For this reason, we would 
recommend further investigation, perhaps using per
mutation test · methodology, in order to ascertain the 
most homogeneous grouping of the texts that make up 
theSHA. 

6. Multiple Author Corpora 

The results presented above indicate that the use of 
function words within the SHA is more variable than 
within the SACs, hence we believe that the SHA may 
be the product of more than one writer. There is no 
situationally analogous body of work to compare with 
the SHA which would allow us to gauge the variability 
induced by its complex authorial structure. To deter
mine if the variability present in the SHA could be pro
duced by a corpus which follows a similar organization, 
we constructed a pseudo-multiple author corpus, or 
pseudo-MAC, using selections from the SACs above. 
The structure of the SHA and our pseudo-MAC is 
shown in Table 4. The exact text samples used to form 
the pseudo-MAC and the data obtained from them are 
given in Appendix C.l2 

Van Valen's test was carried out on the two groups 
of texts, the SHA and the pseudo-MAC. The p -value 
from the two-sample t test is 0.33,13 indicating that 
there is no evidence of a difference in variation in use 
of the seven function words between the SHA and our 
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Pseudo-MAC No. of texts Text length 

Author 

Nepos 7 13,269 
Suetonius 9 37,584 
Sallust 1 3,951 
Caesar 4 18,699 
Livy 4 16,077 
Tacitus 5 20,089 
TOTAL 30 109,669 

Table 5 Results from multiple comparisons between the SACs and 
the pseudo-MAC 

Suetonius Livy Tacitus Caesar Pseudo-MAC 

1.223 1.439 1.470 1.490 2.860 

constructed MAC. In addition, the pseudo-MAC was 
compared with each of the SACs used in the above 
sections. This comparison yielded a p-value < 0.0005,14 

and multiple comparisons procedures, the results of 
which are shown in Table 5, indicate that the con
structed MAC is significantly more variable than any 
of the SACs, none of which are significantly different 
from each other. 

It is thus apparent that the variability present in the 
SHA could indeed be produced by an authorial 
complexity such as the one that underlies the SHA 
according to the manuscript tradition. 

7. Discussion and Conclusions 

The problem presented to the modern-day quantitative 
linguist by the SHA is an unusual one. Rather than 
considering whether a set of texts is written by author 
A or author B, we have the position where we are not 
really interested in particular authors, but whether the 
texts are written by a single author, or if the corpus has 
a more complex authorial structure. Here, it is not 
measures of central tendency, such as the mean or 
median of measures obtained from set of texts, that 
are of interest, but rather measures of spread, such as 
the variance. 

The work by Meissner is one of the few to consider 
the variability of a measure as an indicator of single or 
multiple authorship. We have described his work and 
its shortcomings above, along with the work by Tse 
and Frischer. Tse and Frischer (1996) address many 
of the textual problems by introducing more control 
texts, but some problems remain with the statistical 
methodology. Here we have introduced van Valen's 
test to overcome these problems. We believe that the 
improvements made in both these areas of method
ology have led to firmer conclusions than those 
obtained by Meissner in 1993 and Tse and Frischer in 
1996. 

We have shown here that with respect to the occur
rences of the seven function words: ad, cum, est, et, in, 
non, and ut, the SHA is significantly more variable than 
any of the groups of texts known to be by a single 
author. In addition, we have shown that the SHA is 
not more variable than a corpus constructed to mimic 
the authorial structure as outlined in the manuscript 
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tradition of the SHA. We conclude, therefore, that the 
variability of usage of function words may be used as a 
measure of multiple authorship and that, based on the 
use of these function words, the SHA appears to be 
of multiple authorship. The 'purple thread' of single 
authorship can be unravelled into several authorial 
filaments. 

The paper by Marriott in 1979 is the only stylo
metrical work of which we are aware that supports 
Dessau's thesis of single authorship of the SHA. This 
work has been attacked on both statistical and philo
logical grounds (Sansone, 1990; Frischer, 1996; Frischer 
et al., 1996). Our work joins the growing body of quan
titative evidence against the hypothesis of single 
authorship. We must hope that the mounting evidence 
for multiple authorship will not be ignored by the 
Classics community. 

In the analysis of the texts which make up the SHA, 
Gurney and Gurney (this issue) are correctly insistent 
that texts be disambiguated properly, so that the pre
sence of homonyms does not interfere with conclusions 
drawn. Certain of our function words may be con
sidered to be ambiguous, e.g. cum can act as both a 
preposition and a conjunction. Detailed pre-processing 
may improve the precision of our conclusions. How
ever, we believe that it is more important that analyses 
be carried out with appropriate control texts-we have 
used 572,830 words of control texts and the 108,363 
words of the SHA. In addition, we have considered 
the variation between both single author corpora and 
multiple author corpora before comparing the two. We 
are confident that, with this careful methodology, our 
conclusions are valid. 

Turning to the statistical methodology, it would be 
possible in the future to consider the use of permuta
tion test techniques to investigate the internal structure 
of the SHA. Using this type of method, the groupings 
with the least variability could then be ascertained. In 
addition, the use of Hotelling's 1'2 test to examine the 
variability of a number of function words or other 
measures of style, rather than univariate t tests or 
ANOV A, may tease out more information from the 
variation found within and between authors. 
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Notes 

1. See also Panhuis (1984) on the emergence of verb finals 
as a literary convention, especially in historical, legal, 
military, and religious texts. On word order in Latin and 
Greek see Frischer et al. (1998). 

2. On the styles of Nepos and Aurelius Victor, see the intro
ductions of Horsfall (1989) and Bird (1994) respectively. 

3. Other examples of the use of function words can be 
found in the examination of the anonymous Middle 
English Cotton Nero MS by McColly and Weier (1983) 
as well as work by Damerau (1975) and Phelan (1976). 

4. The texts by Livy and Tacitus were obtained from the 
Hewlett Packard Humanities PHI disc. 
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5. The texts by Nepos, Sallust, and Caesar were obtained 
from the Latin Library at http://patriot.net/~lillard/ 

chp/latib. As no similar biographies from the same time 
period as the SHA have survived, control texts were 
chosen on the basis of similarity in genre, i.e. history and 
biography, as well as availability in electronic form. 

6. Mean value for DVC: d.1 = 1.225, mean value for SHA: 
d. 2 = 2.643. Two-sided t test, not assuming equal 
variances, t = -7.22, 38 degrees offreedom,p < 0.00005. 

7. Mean values for the authors are 

Author ;r; 
Caesar 1.8334 
Livy 1.7203 
Suetonius 1.5495 
Tacitus 1.8906 

One-way ANOVA, F = 0.41; 3 and 51 degrees of free
dom, p = 0.746. 

8. Mean values for the authors are 

Author ;r; 
Caesar 1.3364 
Livy 1.3437 
Suetonius 1.1136 
Tacitus 1.2657 
SHA 2.4764 

One-way ANOV A, F = 16.58; 4 and 80 degrees of free
dom, p < 0.0005. 

9. The information on which this table is based has been 
provided by Gurney and Gurney at their presentation at 
the 1996 ALLC-ACH conference held in Bergen. 

10. Mean values for the texts are as follows: 

SHA author ;r; Other authors ;r; 
Aelius Spartianus 2.4679 Caesar 1.3364 
Iulius Capitolinus 1.9887 Livy 1.3437 
Aelius Lampridius 2.2474 Suetonius 1.1136 
Trebellius Pollio 2.2992 Tacitus 1.2657 
Flavius Vopiscus 1.8754 

One-way ANOV A, F = 5.03; 8 and 75 degrees of free
dom, p < 0.0005. 

11. Mean values for the texts are as follows: 

SHA classification ;r; Other authors d.j 

Primary 2.0092 Caesar 1.3364 
Secondary 2.7038 Livy 1.3437 
Intermediate 1.9262 Suetonius 1.1136 
Final 2.1020 Tacitus 1.2657 

One-way ANOVA, F = 6.13; 7 and 77 degrees of free
dom, p < 0.0005. 

12. The texts by Nepos, Suetonius, and Caesar that are used 
to construct the pseudo-MAC are complete texts. For the 
other authors (Sallust, Livy, and Tacitus), samples of 
around 4,000 words were taken from the start of each 
text, and the number of occurrences of the function 
words found for each new sample. This was done to 
ensure that the sample size of the pseudo-MAC was as 
similar to the SHA as possible. In addition, the text of 
Tacitus' Annales Book 11, which was not included in the 
earlier analysis, was obtained from the Latin library 
(URL given in note 5). 

13. Mean value for pseudo-MAC: d. 1 = 2.41, mean value for 
SHA: d.2 = 2.163. Two-sided t test, not assuming equal 
variances, t = 0.98, 50 degrees of freedom, p = 0.33. 
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14. Mean values for the authors, are 

Author d.; 
Caesar 1.490 
Livy 1.439 
Suetonius 1.223 
Tacitus 1.470 
Pseudo-MAC 2.860 

One-way ANOV A, F = 9.84; 4 and 80 degrees of free
dom, p < 0.0005. 
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Appendix A: Texts and Their Data 

Scriptores Historiae Augusta 

Life 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Function words 

ad cum est et in 

54 59 49 192 123 

6 17 24 29 25 

25 37 37 105 46 

44 75 57 243 117 

18 33 36 90 61 

22 21 19 114 50 

30 48 48 126 93 

35 37 56 90 60 

24 27 33 60 30 

44 67 49 126 90 

33 30 19 61 43 

45 38 32 109 40 

20 27 35 71 42 

10 15 20 38 23 

22 38 32 95 44 

14 15 18 55 31 

75 88 51 334 148 

100 137 105 485 207 

55 79 71 209 108 

41 63 91 242 87 

33 53 52 130 65 

7 5 13 35 18 

45 80 50 110 51 

52 103 105 187 158 

27 17 40 81 40 

74 74 98 209 147 

33 14 57 75 62 

44 40 50 116 64 

24 33 14 91 29 

30 31 40 78 37 

non ut 

35 67 

23 20 

9 18 

30 82 

15 25 

38 37 

24 43 

17 18 

5 14 

21 37 

18 36 

19 39 

21 23 

7 22 

25 26 

23 18 

25 99 

120 148 

34 71 

48 96 

21 45 

11 8 

31 38 

78 78 

30 32 

68 103 

37 39 

54 36 

34 24 

26 40 

Text 
length 

5,130 

1,433 

2,245 

5,503 

2,063 

2,627 

3,466 

2,594 

1.595 

4,215 

2,277 

2,716 

2,032 

1,235 

2,498 

1,678 

5,799 

10,725 

5,430 

5,567 

3,153 

1,002 

3,645 

6,640 

2,979 

7,805 

3,093 

4,137 

2,332 

2,749 

For title and author information on each life, see Appendix B. 
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Suetonius-De Vita Caesarum Tacitus 

Life Function words Text Text Function words Text 

ad cum est et in non ur 
length 

ad cum est et in 
length 

non ut 

Divus Iulius 108 84 74 290 234 62 94 9,756 Agrico/a 43 28 51 278 157 47 52 6,933 
Divus Augustus 121 113 95 535 289 94 142 13,871 Annates 1 91 47 25 344 218 64 87 11,070 
Tiberius 73 76 71 347 190 77 111 9,311 Annates 2 75 63 38 351 218 68 88 10,586 
Caligula 72 56 48 288 137 47 83 7,766 Annales 3 69 52 39 305 162 60 82 9,551 
Divus Claudius 56 72 55 227 136 55 60 6,566 Annales4 68 64 26 313 210 77 93 10,266 
Nero 79 50 53 240 157 51 96 7,944 Annales6 53 36 26 225 139 51 47 7,615 
Galba 30 17 26 88 60 19 35 2,870 Dialogus 65 68 80 569 204 110 95 9,574 
Otho 20 10 14 61 25 10 20 1,671 Germania 23 18 43 213 123 60 53 5,625 
Yitellius 18 24 18 81 52 15 20 2,403 Hisroria 1 96 56 50 500 286 76 115 12,335 
Divus Yespasianus 34 20 21 98 70 23 34 3,290 Historia 2 94 68 38 445 234 78 96 12,857 
Titus 17 12 11 48 37 16 17 1,490 Historia 3 106 64 28 368 216 61 96 11,727 
Domitianus 30 27 25 107 68 28 37 3,584 Hisroria 4 92 63 27 397 253 58 103 13,371 

Historia 5 22 15 5 116 69 10 21 3,591 

Livy-Ab Urbe Condita Caesar 

Book Function words Text Text Function words Text 

ad cum est et in non ut 
length 

ad cum est et in non ut 
length 

1 211 208 112 279 352 87 185 17,460 Bellum Civile 1 170 105 23 203 246 58 104 10,904 
2 207 184 108 311 412 140 185 17.824 Bellum Civile 2 106 54 29 123 129 33 62 6,395 
3 238 205 127 356 518 175 179 20,203 Bellum Civile 3 246 158 72 342 286 79 157 15,035 
4 199 193 107 277 345 140 127 16,793 Bel/um Gallicum I 111 88 44 195 181 91 74 8,174 
5 173 157 129 269 358 152 128 16,060 Bellum Gallicum 2 74 57 20 88 117 29 39 4,149 

21 234 228 127 352 342 84 114 15,529 Bellum Gallicum 3 51 46 19 75 90 23 26 3,587 
22 248 225 87 374 390 96 144 17,169 Bellum Gallicum 4 81 53 24 121 120 27 32 4,568 
23 242 209 83 287 346 73 139 14,689 Bellum Gallicum 5 137 99 36 135 184 42 63 7,386 
24 269 202 91 274 305 76 137 14,113 Bellum Gallicum 6 80 64 39 89 155 41 50 5,469 
25 226 206 103 371 336 81 145 14,471 Bellum Gallicum 7 178 100 33 211 233 72 97 11,490 
31 185 203 70 320 305 68 116 12,463 
32 128 155 74 279 274 77 93 10,693 
33 175 165 78 392 296 78 98 11,524 
34 188 189 100 491 378 118 126 14,991 
35 186 169 91 452 312 91 107 12,635 
41 80 96 50 237 228 48 59 7,615 
42 241 237 82 461 434 118 173 16,862 
43 73 75 29 158 172 30 52 5,737 
44 215 184 77 362 304 70 99 12,738 
45 162 166 109 402 321 115 101 13,261 
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Appendix B. The classification of the texts of the SHA 

Number Title Author (MS tradition) Syme's classification 

1 Hadrian Aelius Spartianus Primary 
2 Aelius Aelius Spartianus Secondary 
3 Antonius Pi us Iulius Capitolinus Primary 
4 M arcus Aurelius Antoninus Iulius Capitolinus Primary 
5 Lucius Verus Iulius Capitolinus Primary 
6 A vidius Cassius Vulcacius Gallicanus Secondary 
7 Cam modus Aelius Lampridius Primary 
8 Pertinax Iulius Capitolinus Primary 
9 Didius Julianus Aelius Spartianus Primary 

10 Septimus Sevents Aelius Spartianus Primary 
11 Pescennius Niger A elius Spartianus Secondary 
12 Clodius Albinus Iulius Capitolinus Secondary 
13 Caracalla Aelius Spartianus Primary 
14 Get a Aelius Spartianus Secondary 
15 Opellius Macrinus Iulius Capitolinus Intermediate 
16 Diadumenianus Aelius Lampridius In termed ia te 
17 Elgabalus Aelius Lampridius Intermediate 
18 Severus Alexander Aelius Lampridius Intermediate 
19 Maximini Duo Iulius Capitolinus Intermediate 
20 Gordiani Tres Iulius Capitolinus Intermediate 
21 Maximus and Balbinus Iulius Capitoiinus Intermediate 
22 Valeriani Duo Trebellius Pollio Final 
23 Gallieni Duo Trebellius Pollio Final 
24 Tyranni Triginta Trebellius Poll io Final 
25 Divus Claudius Trebellius Pollio Final 
26 Divus Aurelianus Flavius Vopiscus Final 
27 Tacitus Flavius Vopiscus Final 
28 Probus Flavius Vopiscus Final 
29 Quadrigae Tyrannorum Flavius Vopiscus Final 
30 Carus, Carinus, Numerian Flavius Vopiscus Final 

Appendix C. Texts and their data used in the MAC 

Author Text Function words Text length 

ad cum est et in non ut 

Nepos Agesilaus 6 32 17 24 31 15 22 1,392 
Ne pos Dion 15 20 18 20 27 18 19 1,482 
Nepos Epaminondas 17 27 20 25 37 17 24 1,642 
Nepos Hannibal 18 41 16 15 63 18 22 2,077 
Nepos Militiades 8 25 16 21 28 20 21 1,351 
Nepos Themistocles 17 34 25 27 35 16 26 1,714 
Ne pos Attic us 22 52 47 51 78 66 71 3,611 

Suetonius Caligula 72 56 48 288 137 47 83 7,766 
Suetonius Divus Claudius 56 72 55 227 136 ss 60 6,566 
Suetonius N ero 79 so 53 240 157 51 96 7,944 
Suetonius Galba 30 17 26 88 60 19 35 2,870 
Suetonius Otho 20 10 14 61 25 10 20 1,671 
Suetonius Vitellius 18 24 18 81 52 15 20 2,403 
Suetonius Divus Vespasianus 34 20 21 98 70 23 34 3,290 
Suetonius Tit us 17 12 11 48 37 16 17 1,490 
Sue tonius Domitianus 30 27 25 107 68 28 37 3,584 

Sallust Bellum Iugurthinum 25 25 35 97 72 10 13 3,951 

Caesar Bellum Civile 2 106 54 29 123 129 33 62 6,395 
Caesar Bellum Gallicum 2 74 57 20 88 117 29 39 4,149 
Caesar Bellum Gallicum 3 51 46 19 75 90 23 26 3,587 
Caesar Bellum Gallicum 4 81 53 24 121 120 27 32 4,568 

Livy 1 53 49 21 60 73 11 30 4,021 
Livy 8 51 45 20 93 81 14 35 4,007 
Livy 22 45 35 16 122 120 21 44 4,107 
Livy 43 44 47 36 52 73 27 37 3,942 

Tacitus Annates 1 33 20 9 131 70 23 34 3,991 
Tacitus A nnates 4 28 18 13 121 81 22 27 3,942 
Tacitus Annates 11 21 24 12 121 83 25 39 4,017 
Tacitus Historia I 19 21 20 158 81 34 41 4,068 
Tacitus Historia 2 23 25 8 153 74 17 29 4,071 
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