&2 Universiteit
4] Leiden
The Netherlands

A cognitive approach to spelling production in historical
sources: explaining the variation between and in Greek

documentary papyri
Stolk, J.V.

Citation

Stolk, J. V. (2021). A cognitive approach to spelling production in historical
sources: explaining the variation between and in Greek documentary papyri.
Transactions Of The Philological Society, 119(3), 289-314.
doi:10.1111/1467-968X.12219

Version: Publisher's Version

Licensed under Article 25fa Copyright Act/Law
(Amendment Taverne)

Downloaded from: https://hdl.handle.net/1887/3562688

License:

Note: To cite this publication please use the final published version (if
applicable).


https://hdl.handle.net/1887/license:4
https://hdl.handle.net/1887/license:4
https://hdl.handle.net/1887/3562688

Transactions of the Philological Society Volume 119:3 (2021) 289-314 doi: 10.1111/1467-968X.12219

A COGNITIVE APPROACH TO SPELLING PRODUCTION IN
HISTORICAL SOURCES: EXPLAINING THE VARIATION BETWEEN
<g, ar> AND <o, o> IN GREEK DOCUMENTARY PAPYRI

By JoanNE VERA StOLK @
Ghent University

(Submitted: 27 October, 2020; Accepted: 23 June, 2021)

ABSTRACT

The Greek documentary papyri (300 BCE — 700 cg) provide an interesting corpus for
linguistic study due to the large amount of linguistic variation. Variation in spelling is
traditionally used as evidence for phonological changes in the post-Classical Greek
language. The interchange of graphemes, however, does not only depend on the
pronunciation of the corresponding phoneme. In this paper I examine the cognitive
processes behind the production of non-standard Greek orthography in more detail by
applying an interactive dual-route model for spelling. If two graphemes are pronounced
identically in the spoken language, the final choice between one grapheme or the other is
likely to be based on cognitive and social aspects, such as the general frequency and
probability of spelling patterns in the language, previous exposure of the writer to other
lexemes and morphemes in the language and local scribal conventions, to name just a
few factors. On the basis of examples of the frequent interchanges of <e, ai> and <o, 0>,
I show how these other factors can contribute to a better interpretation of spelling
production in documentary papyri.

1. INTRODUCTION

Greek documentary papyri are well-known for the presence of linguistic variation and variant
spellings have been very helpful for reconstruction of phonological changes in the spoken
language (see e.g. Mayser & Schmoll 1970, Gignac 1976 and Teodorsson 1977). By focusing
explicitly on the reconstruction of the phonological system in the spoken language, however,
these studies generally fail to explain important aspects of the production of spelling in the
written language. Even when two phonemes have merged completely in pronunciation, the
writer still has two (and sometimes even more) graphemes to choose from. How does the
writer select the one or the other grapheme to represent a particular sound?

In this article, I will try to reveal other mechanisms that may have an impact on the
variation in spelling in documentary papyri, besides phonological change. Since many Greek
morphemes are distinguished by only one or two graphemes, linguistic research on changes in
morphology or morphosyntax also depends on the exact spelling of the forms that are being
studied. For example, the interchanges of the graphemes <o, ®, ov> o, 0, ou may impact our
understanding of the use of cases in the second declension, while interchanges of the
graphemes <ge, N> ¢, e and <o, ®> 0, 0 may also affect our interpretation of the use of
indicative and subjunctive. The variation between the graphemes <o, ®> o, 0 and <e, o> e, ai
will be taken as case studies here. Apart from the variation between <1, et i, ei, these are the
two most frequent interchanges in the papyrus corpus (Gignac 1976: 192; Depauw & Stolk
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2015: 207) and, interestingly, they also affect both nominal and verbal inflection. The
interchanges are treated by Gignac very briefly, concluding the following:

There is a very frequent interchange of ot and € in all phonetic environments from the
beginning of the Roman period on, indicating the identification of the classical short
diphthong /ai/ with the simple vowel /¢/. (Gignac 1976: 191-3)

The same is observed for the interchange of <o> and <> (Gignac 1976: 275-7). While the
distinction between /¢/ and the /ai/ may have been preserved until the end of the Ptolemaic
period (Mayser & Schmoll 1970: 85-7), or at least the later second century Bcg (Teodorsson
1977: 222-5), the loss of quantitative distinction of /o:/ and the merger with /o/ probably
already started during the third century BCE and examples start to accumulate during the
second century BCE, especially in unaccented syllables (Mayser & Schmoll 1970: 73-6;
Teodorsson 1977: 233-4). These interchanges are not just found in the papyri in Egypt, but
they occur also in other historical sources and the results of the sound mergers underlying
them are still present in spoken Modern Greek.

Although these spelling interchanges are among the most frequent ones attested in the
papyri, amounting to over 20,000 instances, the production of either one of these graphemes
<o0> or <®> and <e> or <o> in any text is generally poorly understood. Even if <o> and <®>
are likely to have been pronounced exactly the same in all phonetic contexts, this does not
help us explain why the following phrase would be spelt like in example (1).'

(1) émouvopevog Bewv OV TOVIOKPATOPY Kol TNV evoéPay
epomniimenos theon ton pantokratora kai ten eusébian
reg. theon ton pantokratora eusébeian

swearing god- the- almighty- and the- piety-
ACC.SG.M ACC.SG.M  ACC.SG.M ACC.SG.F  ACC.SG.F

‘swearing by God the Almighty and the piety’ (P.Oxy. XVI 1880, 13; 427 cE)’

Why is the <o> written twice in &mopvouevog epomniimenos, but replaced by <w> in
TOVTOKpaTOpo pantokratora? Why does the accusative singular look like genitive plural in
Oy TV theon fon, while we still have a clear accusative singular in the spelling of the next
element v gvcéPray fen eusébian? Even though Gignac (1976: 277) noted this papyrus for its
prominent variation between <o, ®>, this does not answer the question whether the production of
<m> or <o0> in these types of texts is a random result of the identical pronunciation of the sound or
whether we could identify some general principles behind the choice of graphemes in specific
contexts.

Biilow-Jacobsen (2001) compared the spelling in respectively 31 and 56 short letters written
on ostraca by the writers Philokles and Ischyras to nine letters on papyrus written by
Gemellus. One of the patterns that he observed is that while Philokles often writes <e¢> instead
of <or> and Ischyras <o> instead of <>, Gemellus seems to prefer the opposite direction,

! The text is reproduced as on the papyrus. The line indicated with ‘reg.” adds the regularized spelling of the words.

2 The Greek text is taken from the Papyrological Navigator (PN; www.papyri.info) and the readings are checked
on a photo and/or in the editio princeps and the Berichtigungsliste der griechischen Papyrusurkunden aus Agypten. Text
between square brackets is not preserved on the papyrus but supplemented by the editor and a dot under a letter
signifies an uncertain reading. Accents are added in the transcription and transliteration, but they were not written on
the papyrus. Length distinction in vowels was written, but probably not pronounced anymore. Transliteration, basic
glosses and translation are provided for whole words; translations are my own, but may be based on the edition.
Papyrus editions are cited according to the Checklist of Greek, Latin, Demotic and Coptic Papyri, Ostraca and Tablets
www.papyri.info/docs/checklist [accessed 1 September 2020]; metadata are based on the information available in
Trismegistos and the Heidelberger Gesamtverzeichnis der griechischen Papyrusurkunden Agyptens (both accessible
through the PN).
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writing <or> instead of <e¢> and <> instead of <o> more than the other two. Biilow-Jacobsen
(2001: 161) concludes about the writers of the ostraca:

they are not normally subject to pretentious hypercorrection, so that they rarely introduce
a false g1 where a simple 1 suffices. The same goes for o, so frequently written as they must
have pronounced it, €, but hardly ever the other way around. But Bellenus [Gemellus,
JVS] is different, perhaps he was pretentious, perhaps his linguistic background was
different.

Even if Gemellus would sometimes make different spelling choices than others, does this
automatically mean that he pronounced things differently or had a different linguistic
background? The analyses by Biilow-Jacobsen (2001) and Horrocks (2010: 172-3) hardly
move beyond the phonological aspects of Gemellus’ spelling, even though Biilow-Jacobsen
suggests that those types of individual differences in spelling are more likely to be the result of
spelling habits than pronunciation.

Scribes are human beings and we may not be able to explain every aspect of their written
output. Still, there is no reason to assume that the cognitive mechanisms of the scribes in
antiquity were radically different than the ones observed by cognitive linguists and
psycholinguists nowadays. General patterns of frequency and analogy can be identified
throughout the papyrus corpus and they may help us to better understand the production of
spelling variants and their spread across linguistic and social contexts. I will here add insights
from psycholinguistic theory to the sociolinguistic approach more generally applied to
linguistic variation in the papyri in order to give a more complete usage-based account of the
variation. The theoretical background of this approach will be discussed in Section 2 and the
corpus of this study is introduced in Section 3. Section 4 will give an overview of the frequency
of the interchanges in various linguistic contexts, before treating some of the most interesting
aspects in more detail in the following sections about specific lexemes (Section 5), morphemes
(Section 6) and the spread of alternative orthographic conventions (Section 7). Section 8 will
apply these new results to the case of Gemellus presented above, before drawing more general
conclusions in Section 9.

2. UNDERSTANDING SPELLING PRODUCTION

Historical documents, like the Greek documentary papyri from Egypt, provide an excellent
resource for the study of historical written language. Spelling, i.e., the graphic realisation of
sounds, is an inextricable aspect of the written language. Variation in spelling may reflect
phonological variation in the spoken language at the time, but it is now becoming increasingly
accepted that historical written sources provide first and foremost evidence for the study of
patterns of variation in the written language (Stenroos 2018). Spelling variation may thus be
governed by its own social, extra-linguistic factors, such as the local conventions within a
community of writers or the process of codification of a standard language.

While the post-Classical Greek language should not be regarded as a fully codified
‘modern’ standard language (Clackson 2015), the presence of strong social conventions with a
large geographic and chronological distribution cannot be ignored. While some of the
variation in the papyri could be explained by (temporary) changes in these orthographic
conventions (Stolk 2020; see also Section 7 below), a large part of the identified ‘non-
standard’ spellings in the papyri does not seem to attest to any coherent changes in
contemporary orthographic norms. Previous study of social variables governing these types of
variants invariably seems to lead to (in)competence, such as individual differences in
knowledge about the norms of the written language (Evans 2012) or a general lower level of
education acceptable for professional scribes (Bucking 2007). Although important, pointing
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at a lower level of education at the level of the individual or the society does not automatically
provide a satisfactory explanation of the linguistic output in question.

The written language and its orthography have to be learned and reproduced by the writer.
Variation in the output is therefore not only the result of social factors, but is also determined
by cognitive processes during language acquisition and language production. Following the
uniformitarian principle, cognitive models and mechanisms identified in written language
production in more recent times should also be applicable to the study of the production in
historical written sources (Mair 2017). For example, the different processes during the
production of spelling variants in papyri can be better understood with the help of a dual-
route model for spelling developed in the field of cognitive neuropsychology (Section 2.1).
Psycholinguistic research on spelling errors in Modern Greek also provides a useful
comparison for the more language-specific aspects of Greek phoneme-to-grapheme corre-
spondences. Common cognitive processing principles, such as frequency (Section 2.2) and
analogy (Section 2.3), can also be applied to historical spelling variation. The combination of
insights from both psycholinguistics and sociolinguistics not only allows for a more
comprehensive usage-based theory of language change (Hundt et al. 2017), but, as I will show
in this paper, it also enables a better understanding of the variation encountered in historical
written languages.

2.1. Dual-route model

Spelling could be produced using two different routes or methods, each relying on a different
source of orthographic knowledge. This two-level explanatory framework, also called the
‘dual-route model for spelling’, is widely accepted (see e.g. Barry 1994, Tainturier & Rapp
2001, Grainger & Ziegler 2011). The first ‘lexical’ orthographic method relies on a mental
representation of the spelling of known words and morphemes. After a writer has been
exposed to the orthography of a specific (part of a) word and it has been stored in
orthographic long-term memory, it could be retrieved directly from this orthographic lexicon
during language production. The second, ‘sublexical’ or ‘non-lexical’, orthographic process
relies on the writer’s knowledge of general spelling patterns in the language, such as letter-
sound correspondences, letter combinations, and the probabilities of these patterns (Apel
et al. 2019). The sublexical knowledge allows a writer to assemble the spelling of unfamiliar
words or even non-existent words. How difficult it is to produce standard spellings by using
the sublexical route only, depends on the language.

2.2. Frequency and pattern probability

Frequency effects are important to understand language processing and language use (see e.g.
Bybee 2010). Psycholinguistic research shows that humans are sensitive to the frequency of
occurrence of linguistic units and they implicitly learn the statistical patterns of the language
they are exposed to, such as orthographic sequential probabilities (Ellis 2017). Frequencies
are often our best approach to study both linguistic exposure and language production by
writers in historical times (Hilpert 2017). For example, word frequency affects the likelihood
that the spelling of a word is present in the orthographic lexicon of the scribe.

Frequency also plays a role in sublexical spelling production, although the relevant factors
for sublexical orthographic knowledge tend to be more language specific. Languages differ in
orthographic transparency, both with respect to the consistency of mapping graphemes onto
phonemes (reading) as well as the mapping of phonemes onto graphemes (spelling). Modern
Greek is characterised by a consistent mapping of graphemes to phonemes, like Finnish, for
example, but an inconsistent mapping of phonemes to graphemes, similar to English
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(Georgiou et al. 2012). For example, the phonemes /¢/ and /o/ can be expressed by the
graphemes <e> or <or> and <o> or <®>, respectively, in Modern Greek. Even though there
are two options in each of these cases, choosing the right spelling does not need to be entirely
random. The proportional distribution of these phoneme-to-grapheme mappings amounts to
78 vs. 22 per cent for <e> vs. <or> and 74 vs. 26 per cent for the distribution of <o> vs. <®> in
Modern Greek (Protopapas & Vlahou 2009: 997). The correspondence that is most frequent,
i.e. <e> for /¢/ and <o> for o/, is called the high contingency spelling pattern, while other, less
frequent correspondences, are called low contingency patterns (Perry et al. 2002). Word
frequency together with sound-to-spelling contingency are important predictors for error
rates (Bonin et al. 2013). Words with low contingency spellings are slower to produce than
words with high contingency spellings and this effect is stronger for words with a low
frequency (Delattre et al. 2006). High contingency spelling patterns are also more often used
to spell non-existent words, and thus when using the sublexical spelling method (Barry &
Seymour 1988). The presence of multiple low contingency spelling patterns in Modern Greek,
especially for vowels, leads to a high rate of (phonologically acceptable) misspellings
(Protopapas et al. 2013). Since the main phonological mergers leading up to this situation of
sound-spelling inconsistency in Modern Greek are assumed to have already been established
in post-Classical Greek, similar cognitive and linguistic factors can be expected to be relevant
to understand the production of variant spellings in the papyri, especially during the Roman
and Byzantine period (15-7™ centuries cE).

Frequency effects can go beyond word frequency and the proportional distribution of
graphemes. Skilled spellers also use more detailed knowledge, for example of the position in
the word or the morphological status of the linguistic unit, in order to produce infrequent
phoneme-to-grapheme correspondences (Perry et al. 2002). Corpus studies have shown that
spelling errors are not only more likely to occur in low frequency words, but also in the less
predictable roots than in the repetitive patterns of morphemes (e.g. Bar-On & Kuperman
2019). During spelling acquisition, Greek children first seem to adopt high contingency
spellings for phonemes, e.g. <t> and <n> for /i/, but morphological awareness helps them to
perform better in spelling low contingency graphemes in morpheme positions than in word
stems (Chliounaki & Bryant 2003). For more advanced spellers of Greek, the word-particular
(idiosyncratic) spellings in roots tend to become easier along with increased lexical knowledge,
while the spelling patterns found in inflectional — and especially derivational — suffixes take a
longer time to master completely (Protopapas et al. 2013). Although this process of spelling
acquisition could obviously be influenced by explicit educational methods, which may have
been different in antiquity, the important roles of frequency and pattern probability are likely
to result from implicit learning primarily and may thus also play a role in historical languages.
General knowledge of the spelling patterns in the language is also used by adult second
language learners (Yin et al. 2020). Thus, although the pronunciation of Greek speakers in
Egypt may have been influenced by their Egyptian native language, their spelling choices are
still likely to reflect (amongst others) the probability of spelling patterns in the Greek
language they have been exposed to. This hypothesis will be tested in Section 4.

2.3. Analogy and priming

Although the two levels of orthographic knowledge, i.e. lexical and non-lexical, can function
separately, they can also interact (Barry 1994: 40-4; Barry & Seymour 1988). For example,
specific spelling patterns of words in the orthographic lexicon can be used to produce less
familiar lexemes by analogy (Bosse et al. 2003). Analogy can be defined as a mapping of
correspondences between a source and a target (Gentner 1983). This mapping involves a
process of comparison of the two structures and the identification of perceptual or relational
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similarities (Behrens 2017). Although there may be many possibilities for analogy, not all
possible comparisons are always made and applied. Mappings with a superficial perceptual
similarity seem to be more easily made (Behrens 2017). Lexical analogy is found more
commonly when the source for analogy is lexically more frequent and/or phonetically
more similar to the target (Tainturier et al. 2013). It is generally more likely to apply to low
frequency items than high frequency items (‘the conserving effect’ of high frequency; Bybee
2010: 75). The effect of analogy is indeed found to be stronger for low contingency spellings
than for high contingency spellings (‘the inverse frequency effect’; Martin & Barry 2012),
which makes analogy an interesting explanation for the (sublexical) production of low
frequency spellings. General positional or morphological awareness (see 2.2) could be used to
identify relational similarities between (parts of) words and produce morphologically
plausible spellings (see Section 6). Properties such as word class, positional or morphological
information, however, do not need to be taken into account by the writer, leading, for
example, to the production of phonologically acceptable but non-existent case and verb
endings.

The source for analogy could be present in the orthographic lexicon of the writer, but it
could also be (made) available in the preceding linguistic context. The reproduction of a
structure shortly after exposure to the same structure is called a priming effect (Ellis 2017:
119). This also means that (repeated) exposure to a variant spelling — or a spelling mistake — is
likely to influence our mental orthographical representations (Dixon & Kaminska 1997) and
can thus lead to the spread of (local) orthographic changes in individuals, despite previous
exposure or education (see Section 7). Priming is often used to measure the effect of
orthographical and morphological analogy in linguistic processing (e.g. Hasenacker et al.
2016), but analogical effects are also found without explicit priming (e.g. Bosse et al. 2003;
Tainturier et al. 2013). Working with historical written corpora does not allow the researcher
to study priming in a controlled environment, since the situation of a spontaneous
presentation of a spelling variant preceded by its potential analogical source is relatively rare,
though not completely impossible (see a few possible examples in Sections 5 and 8). The
potential of general lexical and morphological analogy to explain spelling production is
examined further in Sections 5 and 6.

3. CORPUS AND METHODOLOGY

Despite the application of quantifiable, replicable analytical methods, the study of cognitive
mechanisms based on corpus data remains an indirect method of linguistic interpretation that
brings several problems and challenges (see e¢.g. Arppe et al. 2010), especially when forced to
work with the particularities of a historical corpus. Like many other corpora, the corpus of
documentary papyri is not a perfectly represented randomised corpus (see ¢.g. Worp 2013).
The prevalence of certain genres and formulaic phrases means that certain lexemes, and thus
strings of graphemes, can be overrepresented in (parts of) the corpus. The occurrences of
spelling variation are not randomly spread across the available linguistic contexts either. This
tends to be obscured in the phonological descriptions of the corpus by, for example, Mayser &
Schmoll (1970) and Gignac (1976), because they have manually selected a more representative
cross-section of examples from the corpus, which may give the appearance that these variant
spellings are randomly spread across the linguistic contexts to which the sound change
applies. The frequencies that can be measured in a written corpus are only a partial
representation of language use in general and of the probability of occurrence that the
individual writers would have experienced in daily life (Hilpert 2017: 53—4). On the other
hand, written corpora present us with real samples of language use in daily life and may give a
more realistic reflection of the language a particular user would be exposed to than isolated
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instances produced in an idealised context (Bresnan 2007). And thus frequency and
probability measurements in a specific corpus may give more explanatory insight into
language production than the external and judgmental ‘standard’ vs. ‘non-standard’
categorisation traditionally applied in orthographic studies.

This study is based on the full corpus of documentary papyri as digitalised in the Duke
Databank of Documentary Papyri (DDbDP), accessible through www.papyri.info. Most
texts are dated between the third century BCE and the eighth century ce and were found (and
written) in Egypt. This corpus has been analysed within Trismegistos (TM) with the help of a
database collecting editorial regularisations of spelling and morphology (TM Text Irregu-
larities) and a lemmatised database with morphological annotation (TM Words).? Apart from
the possible overrepresentation of particular lexemes and the non-random spread of spelling
variation across lexemes in the corpus, the editorial regularisations of spelling are not entirely
consistent either. There has not been one generally formulated norm for the judgement of the
‘standardness’ of spelling variants, which has resulted in some degree of variation in the
annotation of ‘non-standard’ spellings (Stolk 2018). The most common results of this lack of
editorial norms seem to have been the underestimation of the number of occurrences of very
frequently occurring variants (remedied to some extent in the digital corpus, see Stolk 2018)
and the inconsistent regularisation of lexemes for which the standard spelling is not clear in
Greek or may have changed over time (Stolk 2020). This means that the accuracy of the
editorial corpus data for spelling variation ultimately depends on the frequency of the lexeme
and how frequently it is spelt differently. With the help of the lexically and morphologically
annotated TM Words database, the groups of interchanges in the linguistic contexts
introduced in Section 4 have all been cross-checked for the overrepresentation of certain
lexemes or morphemes in these groups and the results of this secondary analysis form an
essential part of this study of spelling variation (see Sections 5-7).

4. FREQUENCY EFFECTS

Leaving the scribe’s lexical knowledge and contemporary spelling conventions aside for now,
we will start by focusing on the sublexical spelling process trying to establish the influence of
this type of knowledge about general patterns in the Greek language on spelling production in
Greek papyri. The graphemes <e¢> and <or> and <o> and <®> can be used to write the
phonemes /¢/ and /o/ in Greek. If a scribe cannot retrieve the spelling of a lexeme from the
orthographic lexicon, how can he/she select one of these graphemes to write down the sound?
The hypothesis for this section is that the frequency distribution of the two graphemes is an
important factor in this selection process. At a general level, this hypothesis is easily
confirmed by looking at the frequency distribution of the graphemes in question.

The grapheme <e> is used in approximately 73 per cent and <or> in 27 per cent of the total
occurrences of this sound in the Greek language of the papyri.* This means that <e> would be
the high contingency spelling and <or> the low contingency spelling of the represented
phoneme. Based on this distribution, we would thus expect writers to choose <e¢> instead of
<or> more often than they choose to write <or> instead of <e>. This is indeed the case: there

* See www.trismegistos.org/textirregularities/ and www.trismegistos.org/words/, both databases were based on a
scrape of all digitalized documentary papyri with transcription in the PN (state 2016) with a total number of words of
4,885,874.

4 The total number of attestations is an approximation based on the sum of the number of words with <e> or <ow>
occurring in a particular context, see Table 1. A similar distribution of 74 per cent vs. 26 per cent, however, was
calculated for the total occurrence of <o> and <®> in the (contemporary written) four gospels of the New Testament
(see Stolk et al. in preparation). In Modern Greek the proportional difference is 78 per cent vs. 22 per cent
(Protopapas & Vlahou 2009).
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are 4,742 editorial regularisations of <e> instead of <or> and only 2,313 regularisations of

<or> instead of <e¢> in papyrus editions. Table 1 shows the percentages for both interchanges
of <e> and <or>.

Table 1. Frequency of interchanges compared to non-interchanged graphemes <g, o>.

Expected <ou> <e>

Written <> <ouw> <oi> <>

N 4,742 457,395 2,313 1,272,731
Y% 1.03 98.97 0.18 99.82

A similar effect can be observed for the variant spellings of <o, @>, although the
distribution is more equal in this case. The grapheme <o> is the high contingency spelling used
in approximately 62 per cent and <®> the low contingency spelling used in 38 per cent of the
total occurrences of this sound in the Greek language of the papyri.” We would thus expect
writers to choose <o> instead of <w> more often than <®w> instead of <o>. There are indeed
8,236 editorial regularisations of <o> instead of <> and only 6,632 regularisations of <w>
instead of <o> in papyrus editions. Table 2 shows the percentages for both interchanges of
<o0> and <m>.

Table 2. Frequency of interchanges compared to non-interchanged graphemes <o, ®>.

Expected <> <o>

Written <o0> <@> <®> <o>

N 8,236 807,994 6,632 1,343,653
Y% 1.01 98.99 0.49 99.51

First of all, these comparisons show that the interchanges of the variant spellings <e, o>
and <o, ®>, even though they may seem frequent compared to other spelling variants, are still
a very small minority compared to the enormous number of cases where the expected
graphemes are used in papyri. Only about 0.2—1 per cent of the attestations show variation.
Even though the differences may seem small, the results are not random. The figure of 1.01 per
cent of the potential attestations of <> written as <o> is significantly more than the 0.49 per
cent of the instances of where <®> is written for <o> and the same applies to the distribution
of the interchange of <g, a>.%

This difference in the general frequency of the two graphemes could have been used by the
writers in the process of written language production. The proportional frequency of two
corresponding graphemes, however, may also vary with the precise linguistic context and
writers could have applied this more specific knowledge of typical patterns for grapheme
selection as well. The frequencies of occurrence and the interchanges in various linguistic
contexts are compared for <g, o> in Section 4.1 and <o, @> in Section 4.2.

5 The total number of attestations is an approximation based on the sum of the number of words with <o> or <w>
occurring in a particular context, see Table 4 below. A similar distribution of 65 per cent vs. 35 per cent, however, was
calculated for the total occurrence of <o> and <w> in the (contemporary written) four gospels of the New Testament
(see Stolk et al. in preparation). In Modern Greek the proportional difference is more pronounced with 74 per cent vs.
26 per cent (Protopapas & Vlahou 2009).

S The p-values for both are < 2.2e-16 in a Fisher’s Exact test.
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4.1. Frequency of interchanges of <e, o>

Table 3 shows the frequency of interchange for <e, ar> in different linguistic contexts. As we
can see, the interchanges occur in many different contexts, so the monophthongisation and
merger of the two phonemes do not seem to be conditioned by a specific linguistic context
only, as was already concluded by previous studies (see introduction). In all contexts, the
difference between the two types of interchanges is significant (p < 0.05). In the vast majority
of the cases, <¢> is more common than <or> and also the interchange of <e¢> instead of <or> is
(much) more frequent than the other way around, just as we observed above for these
interchanges in general. Even in two contexts where the total number of attestations of <ow> is
in fact slightly higher than <e>, namely after <B> and after <y>, the interchange of <e¢> for
<oir> is still more common than the reverse. In case of doubt, a writer could have chosen to
write <e¢> because this grapheme is more common generally.

Specific contexts can have a frequency effect that is weaker, but also demonstrably stronger
than the general effect of the high contingency spelling on grapheme selection. For example,
the prefix mpou- occurs predominantly in Latin loanwords in our corpus, such as tpoundécitog
praepositus (military title), Tpoutwdprov praetorium (residence of a governor) or mpoucidiov

Table 3. Frequency of interchanges of <g, o> in different linguistic contexts.

Expected <oi> <g>

Written N <e> Yo <e> N <o> N <or> Yo <or> N <e> p-value
Total 4,742 1.03 457,395 2,313 0.18 1,272,731 <2.2e-16
Word-initial 230 1.96 11,493 312 0.08 373,388 <2.2e-16
after 244 3.01 7,851 83 0.07 115,776 <2.2e-16
after © 511 0.83 60,981 392 0.39 101,254 <2.2e-16
after & 47 1.83 2,526 93 0.12 77,134 <2.2e-16
after 0 189 1.19 15,741 129 0.26 50,122 <2.2e-16
after o 318 3.38 9,084 307 0.47 64,629 <2.2e-16
after 93 3.33 2,699 12 0.12 10,162 <2.2e-16
after & 100 6.63 1,408 15 0.17 8,624 <2.2e-16
after p 231 1.41 16,182 73 0.21 33,968 <2.2e-16
after A 598 5.69 9,910 37 0.08 48,601 <2.2e-16
after p 614 0.92 66,034 268 0.15 172,939 <2.2e-16
after v 276 1.28 21,290 99 0.20 49,338 <2.2e-16
after -1 166 2.69 6,011 59 0.24 24,200 <2.2e-16
after B 183 0.79 22,901 65 0.32 20,492 <2.2e-16
after y 120 0.95 12,555 25 0.33 7,614 1.018e-07
after « 541 0.29 186,385 194 0.42 45,639 9.684¢-06
Word-final 2,248 0.63 352,018 987 1.03 95,160 <2.2e-16
before t 156 3.20 4,722 90 0.06 144,775 <2.2e-16
before & 138 1.88 7,209 55 0.43 12,810 <2.2e-16
before « 61 2.28 2,610 66 0.12 53,616 <2.2e-16
before o 163 0.67 24,344 97 0.10 92,579 < 2.2e-16
before p 418 2.48 16,424 111 0.06 172,985 <2.2e-16
before A 15 0.85 1,746 93 0.13 69,702 7.122e-08
before p 31 1.41 2,163 63 0.12 52,604 < 2.2e-16
before v 249 5.39 4,368 143 0.07 218,373 <2.2e-16
before o- 116 1.78 6,401 87 0.49 17,696 <2.2e-16
before o- 454 2.04 21,815 56 0.24 23,112 <2.2e-16
before ® 230 291 7,672 63 0.08 80,371 <2.2e-16

Note: Linguistic contexts with less than 60 interchanges for both directions are left out. Low numbers of interchanges
are especially common for those contexts in which (one of) the graphemes is also infrequently attested. Furthermore,
these smaller groups are easily dominated by single lexemes or a large number of occurrences in one particular social
context (or even in a single text or by the same writer), see also Section 7. The absolute numbers are based on a count
of the words with <e> (not as part of the diphthongs <er> and <gv>) or <or> without the relevant regularization of <g¢>
or <or> in the Trismegistos Words database (I February 2020) and a count of the interchanges in the relevant
positions in the word in the Trismegistos Text Irregularities database (1 February 2020). The p-value is calculated in R
with a Fisher’s Exact test between the two directions of interchange in each context. Conventionally, p-values lower
than 0.05 are considered enough to reject the null hypothesis that these two variables are independent of each other.
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praesidium (garrison). It is spelt as wpe- in 11 per cent of these tokens, a frequency effect of the
high contingency spelling <e> in Greek in this context, clearly higher than the frequency effect
of the use of the high contingency spelling <e¢>in general (1.03 per cent). The opposite change,
writing <mnpor> instead of <mpe>, which would result in an uncommon spelling pattern in
Greek, occurs only three times in the whole corpus (0.08 per cent), which is lower than the
general interchange of <ar> instead of <e¢> (0.18 per cent). There are some linguistic contexts
in which a particular interchange indeed occurs significantly more often than on average. The
use of <e> instead of <ou> occurs more than twice as frequently (> 2.06 per cent) after <>,
<>, <&>, <>, <o>, <> and before <k>, <v>, <p> <>, <®> and the occurrence of <or>
instead of <e> is twice as frequent than average (> 0.36) in the context after <ik>, <>, <t>and
before <a>, <6> and word-finally.” Considering the diversity in phonetic contexts, the
preference for these contexts is not easily explained by a phonologically conditioned sound
merger or co-articulation effects only and there may be other reasons for the high frequency of
interchanges in these contexts, which will be explored in the following sections.

There are only two linguistic contexts that form a clear exception to this general preference
for the high contingency spelling <e>. After <k> and word-finally, the grapheme <ot> is more
frequently used than <e> and interchange of <or> instead of <e> is also more frequent than
the other way around. Although these distributions confirm that frequency effects may play
an important part in the choice of graphemes, this does not explain why <ot> is used more
frequently instead of <e> in precisely these two contexts and not in others. These issues will be
studied in more detail in Sections 5 and 6.

4.2. Frequency of interchanges of <o, w>

Table 4 shows the same frequencies of interchanges <o, @> for different linguistic contexts. The
of <o, > occur in almost all contexts, so the loss of length distinction and the merger of the two
phonemes do not seem to be conditioned by a specific linguistic context only, as has been
concluded before (see introduction). In most of the contexts, the difference between the two
types of interchanges is significant (p <0.05). In most of these cases (first rows in the table), <o>1is
more common than <®>and also the interchange of <o>instead of <w>is more frequent than the
other way around. This means that the writer could have opted to write <o> because this
grapheme is most common in general or in this particular context. For example, the spelling of
the prefix mpo- is much more frequent (94 per cent) than the same string with the low contingency
vowel tpw- (6 per cent) and thus we also find a more than average number of examples of <o>
instead of <w> in this string (3 per cent) than <w> instead of <o> (0.3 per cent).

There are some linguistic contexts in which the interchanges occur more often than on
average. For the use of <o> instead of <w>, the instances after <m> and before <m>, <>, <)\>,
<> occur more than twice as often (> 2.08 per cent) as this interchange on average, while <m>
instead of <o> is more common (> 1.0 per cent) after <e>, <v> <&>, <y>, <o>.°

7 Each of those has a p-value lower than 0.05 in a Fisher’s Exact test, when the use of the two graphemes in this
specific context is compared with the use of the same graphemes in all contexts. Testing and comparing the
significance of each of the contexts individually in this way may potentially lead to occasional false positives (multiple
comparisons problem). A stricter significance threshold could be used for the individual comparisons in order to
compensate for this potential inference problem, but since the p-values are already extremely low for the contexts
mentioned here (for most p < 2.2e-16 and for all p < 2.4e-08) correction for this does not seem to be required.

8 Each of those has a p-value lower than 0.05 in a Fisher’s Exact test, when the use of the two graphemes in this
specific context is compared with the use of the same graphemes in all contexts. Testing and comparing the
significance of each of the contexts individually in this way may potentially lead to occasional false positives (multiple
comparisons problem). A stricter significance threshold could be used for the individual comparisons in order to
compensate for this potential inference problem, but since the p-values are already extremely low for the contexts
mentioned here (for most p < 2.2e-16 and for all p < 7.4e-15) correction for this does not seem to be required.
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Again, considering the wide range of phonetic contexts, the preference for these contexts is
not easily explained by a phonologically conditioned sound merger or co-articulation
effects only and there may be other reasons for the high frequency of interchange in these
contexts.

In some cases, the difference between the two directions is significant (see Table 4), but
frequency effects would not be able to explain the preference for the direction of interchange.
This applies to interchanges after <>, <e¢>, <6>, and before §, where <o> is regularly written
instead of <>, while <®> is in fact more frequent in these contexts. The opposite is true for
interchanges after <>, <v>, <y>, in which contexts <o> is most common, but the use of <®>
instead of <o> is most frequent. After <6>, <y>, <o>, word-finally and before <v> and <¢>
there is no (significant) frequency effect explaining the difference between the two types of
interchanges. In most of these situations, the proportional frequency of occurrence of <o> and
<m> is relatively similar and the percentage of interchanges are comparable as well. The
choice for <o> in these cases could still be a frequency effect generated by the higher overall
frequency of <o>, but the choice for <> instead of <o> in these cases would require another
explanation. These issues are addressed in the following sections.

Table 4. Frequency of interchanges of <o, ®> in different linguistic contexts.

Expected <@> <o>

Written <o0> % <o0> <w> <> % <> <o0> p-value
Total 8,236 1.01 807,994 6,632 0.49 1,343,653 <2.2e-16
Word-initial 507 1.03 48,834 623 0.53 116,925 <2.2e-16
after 274 2.14 12,512 229 0.18 127,672 <2.2e-16
after ¢ 138 1.56 8,727 183 0.56 32,288 <2.2e-16
after p 686 1.03 66,203 491 0.29 167,609 <2.2e-16
after A 438 1.21 35,906 303 0.39 77,041 <2.2e-16
after v 479 0.99 47,707 368 0.21 172,863 <2.2e-16
after © 1,186 0.70 167,539 1,174 0.58 202,295 1.629¢-06
after 351 0.96 36,147 506 0.76 66,245 0.0006473
after -1 861 0.66 129,664 336 0.30 111,511 <2.2e-16
after € 1,271 1.58 79,163 139 1.11 12,362 4.18¢-05
after 0 246 1.26 19,267 91 0.91 9,873 0.007674
after p 231 0.55 41,480 455 0.91 49,306 2.307e-10
after -v 38 1.03 3,664 180 1.76 10,048 0.001908
after y 125 0.71 17,452 188 0.92 20,270 0.02637
after § 404 1.39 28,,605 461 1.22 37,292 0.05323
after y 325 1.13 28526 327 1.28 25,181 0.09747
after o 231 1.32 17,282 320 1.24 25,460 0.4848
before n 204 4.54 4291 230 0.78 29,168 <2.2e-16
before t 485 1.35 35,444 304 0.71 42,771 <2.2e-16
before k 140 2.10 6,520 312 0.84 36,980 <2.2e-16
before o 1,241 0.93 132,518 676 0.18 382,635 <2.2e-16
before A 186 3.82 4,682 314 0.25 124,851 <2.2e-16
before 1,377 3.56 37,309 832 0.68 120,681 <2.2e-16
before p 584 1.23 46,896 491 0.79 61,846 2.334e-13
before & 56 1.54 3,577 200 0.67 29,655 2.809e-07
before y 29 1.06 2,716 207 0.45 45,715 8.906e-05
before 147 0.51 28,726 26 0.11 23,309 <2.2e-16
Word-final 881 0.77 113,967 750 0.74 100,518 0.4856
before v 1,986 0.60 330,226 1,662 0.59 281,070 0.6172
before ¢ 65 0.74 8,765 116 0.76 15,158 0.8771

Note: Linguistic contexts with less than 100 interchanges for both directions are left out. The absolute numbers are
based on a count of the words with <o> (not as part of the diphthongs <ov> and <or>) or <®> without the relevant
regularization of <o> or <> in the Trismegistos Words database (1 February 2020) and a count of the interchanges in
the relevant positions in the word in the Trismegistos Text Irregularities database (1 February 2020). The p-value is
calculated in R with a Fisher’s Exact test between the two directions of interchange in each context. Conventionally,
p-values lower than 0.05 are considered sufficient to reject the null hypothesis that these two variables are independent
of each other.
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5. LEXICAL ANALOGY

The quantitative results in section 4 have shown that, although both interchanges of <e, o>
and <o, ®> occur in many different contexts, the general distribution of the graphemes across
these linguistic contexts may have had an impact on spelling choices and the direction of
interchange. Some effects were observed that could not be explained by the proportional
frequency only:

1 interchanges in some linguistic contexts are significantly more or less frequent than the
interchange on average;

2 low contingency spellings which are more frequent than the high contingency spellings in a
specific context may or may not lead to higher percentage of interchanges; and

3 low contingency spellings that are not the most frequent in a particular context can
sometimes still be used more frequently than on average or even become more frequently
used than high contingency spellings in that context.

In the current and following Sections (5-7), examples from these three groups will be
examined further to see whether lexical and morphology analogy or changes in spelling
practices may be able to explain these exceptions.

Analogy was introduced in section 2.3 as a potential influence on the selection of graphemes
during phoneme-to-grapheme conversion. It was reported there that the source for analogy is
likely to be a high frequency item and analogy is more likely to have a stronger effect on the
use of low contingency spellings. This may be able to explain, for example, why interchanges
in some contexts are more frequent than expected or why low contingency spellings are
preferred above high contingency spellings in certain contexts.

One of the best examples of the possible impact of lexical analogy on the spelling variation
in this study is the frequent use of <ou> instead of <e> after <k>. The high contingency spelling
<g> turned out to be preferred in almost all linguistic contexts (see Section 4.1), but still <o>
was used instead of <¢> more commonly than the other way around after <k>. This may be
related to the presence of this spelling pattern in one of the most frequent Greek lexemes: koi
kai ‘and’. This lexeme represents 86 per cent of all attestations of the string <wor> in the
corpus. The variant spelling as <ke> occurs in only 0.15 per cent of these tokens, which is one
of the lowest rates of interchange of <e> instead of <or> and this is a clear indication that the
standard spelling of this basic word is likely to have been present in the orthographic lexicon
of most writers. Based on the superficial similarity of the pattern, writers may also have
chosen to write <or> after <i> in lexemes that are not present in their orthographic lexicon
and are conventionally written as <ke>, resulting in the higher frequency of <or> instead of
<g> spellings after <ik>. This seems particularly common at the beginning of the word, such as
in xoupahéov kaiphaléou for xeparaiov kephaléou ‘capital sum-GeN.sG” (P.Oxy. LXXII 4897,
10; Oxyrhynchus, 391 cg), koudedoe kaileiise for kehedoon keleisai ‘order-INF’ (P.Euphrates 2,
17; Syria, 245-248 cE), kaipdog kairdos for képdog kérdos ‘profit-nom.sG’ (P.Naqlun I 13-14, 3;
Nagqlun, VI cg) and xoupopiov kairamion for xepoapiov keramion ‘vessel-Gen.pL’ (PSI XII
1249, 47-48; Oxyrhynchus, 265 cE). The link with kai is also confirmed in more extreme cases
where both <k> and <or> are newly introduced, such as kouwpetpiog kaiometrias for
vemuetpiog geometrias ‘land survey-Gen.sGg” (BGU XII 2157, 9; Hermopolis, 485 CE)

In some other cases, the high frequency of a low contingency spelling does not show an
impact on the number of interchanges in a specific context. For example, the grapheme <w> is
more frequently attested than <o> in the position before <B>, but still <o> seems more
commonly written instead of <> (0.51 per cent) than the other way around (0.11 per cent). In
this case, it seems that one type of lexeme has in fact had a great impact on the higher number
of spellings with <o>. Up to 98 per cent of the interchanges of <o> instead of <w> before <>
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concern compounds with 6BoAdg obolds ‘obol” as a second part, such as didBorov diobolon
‘two-obol coin’, TpidBodov triobolon ‘three-obol coin’, TetpdPorov fetrobolon ‘four-obol coin’ or
NwoPeérov hemiobélion ‘half-obol coin’, and these compounds are conventionally spelt with a
lengthened <> in Greek. These lexemes are often abbreviated (especially diwBoArov diobolon and
NwPéMov hemiobélion) in the papyri, but when the first part is written out in full the spelling with
<o0> is very common (20 up to 60 per cent of the tokens of the lexemes mentioned above). These
variant spellings can be explained not only by the high contingency spelling of <o> in general, but
also by analogy to the spelling of the parts of the compound, such as 6ffoAdg obolds. Analogy to the
individual parts is shown even more clearly in occurrences with multiple spelling deviations, such as
fuoPoiov hemiobdlion instead of NuwPErov hemiobélion based on 6BoAog obolés (O.Wilck. 11
93, 6; Syene, 114 cg) and dvoPorov dudbolon for SivPorov diobolon based on dv6 dué ‘two’
(O.Wilck. 11 371, 2; Thebes, 35 cE). If we remove these compounds from the category ‘before <f3>’,
the (more varied) other uses of the high contingency spelling <m> instead of <o> are more frequent
than <o> instead of <®> in this context, as one would expect based on the frequency of the string.
Another example of a higher frequency of a high contingency spelling in a context that can
be influenced by lexical analogy is that interchanges of <o> instead of <®> are more frequent
than expected in the contexts after <> and before <A>. The string <moA> pol concerns 47 per
cent of the interchanges after <m> and even 69 per cent of the interchanges before <A>. The
proportional distribution of the spelling <moA> pol is much higher (95 per cent) with only 5
per cent of the tokens conventionally written as <ntwA> pol. Almost half (44 per cent) of the
attestations of <moA> pol in the corpus concern the lexeme molg pdlis ‘city’, and derived forms
such as untpdmoiig metropolis ‘capital city’ and mokitng polites ‘citizen’. Interchanges of <w>
instead of <o> occur only in 0.11 per cent of the tokens of these lexemes, while <o> is written
instead of <®> in 6.2 per cent of the tokens of <twA> pol, mostly involving the lexemes TAé®
poléo ‘to sell’, mdAng poles “seller’ and derived forms. It seems therefore that the frequent and well-
known lexeme moAG polis may have provided a basis for analogy for the spelling of the less
frequently occurring lexemes ToAém poléo and nmding poles. Compare, for example, the relatively
frequent writing of <moAwv> polin ‘for nwhelv polein ‘to sell-ine’ (P.Mich. V 245; Tebtynis, 47 cg),
where together with the variant spelling of the infinitive ending the interchange produces an
identical spelling to the accusative singular of ToAic pélis.” We may even have some examples of
lexical priming for this particular interchange. In three out of the five cases where a form of ToAg
polis “city’ is followed directly by a form of mdAng poles ‘seller’, both pronounced as ['polis], the
form of mdANG poles is spelt with <mor>.'" This is more frequent than the already high rate of
misspellings of mdAng poles generally (11 per cent) which suggests that the cognitive effect of the
spelling of moAg polis the word before could have had a priming effect on the writing of the lexeme
noing poles following directly after.
Lexical analogy could also provide an explanation for the use of low contingency spellings
that are not the most frequently used variant in the linguistic context and are therefore not
easily explained in other ways. Just as we saw in the case of spelling moAg pdlis ‘city’ and

 Accents are not generally written in documentary papyri, which allows for an identical spelling of these two
words, even though the stress accent is supposed to be on different syllables in the spoken language. The two forms
should, therefore, not technically be regarded as homonyms, but it remains remarkable that the spelling with <o> and
<t> is found in nine out of the fifteen examples of the interchange in the infinitive twAelv.

19 In P.Oxy. XIX 2230, 4 (119-124 cE; BL VIII, 255) ipationoA(@v) himatiopol(ﬁn) is written instead of ipotion@A
(V) himatiopol(on) ‘cloth-seller-Gen.pL’ directly following no)»(amg) pol(eos) ‘city-Gen.sG’; in P.Oxy. LXXII 4897, 5 (391
CE), aprmnokatg artopdleis is written instead of dptomdAing artopolec ‘bread-seller-vom.sG” directly following moAer polei

‘city-pAT.sG” (same spelling used in 1. 20 without directly priming); in P.Oxy. VIII 1133, 7 (396 cE) 0nwpondAn oporopolei is
written instead of dmwpondAn oporopolei “fruit-seller-pat.sc” directly following m]6Aet pjélei “city-". In P.Oxy. XXXI 2567,
6-7 (253 cE) pappojkondrov ‘drug-seller-GEN.SG’ is written directly following moéhewg pdleos “city-GeN.sG” and in P.Oxy.
XLIII 3141, 9 and 17 (300 cE) éprondAng eriopoles ‘wool-seller-Nom.sG” is written also directly following moAewg poleds
‘city-GEN.SG” in L. 9. ’



302 TRANSACTIONS OF THE PHILOLOGICAL SOCIETY 119, 2021

ndANg poles ‘seller’, homonyms are a likely subject of lexical analogy. The grapheme <g> is the
high contingency spelling and also frequently used instead of <ouw> after <> and before <>, but
also <or> is used instead of <e> more frequently than average before <&6>. Almost all of the
interchanges of <e> and <or> in the position between <m> and <6> concern variant spellings of the
lexemes modg pais ‘child’, the diminutive moudiov paidion and other derivatives, and the lexemes
nediog pedias ‘field’, nediov pedion with the same meaning, and derivatives of those. The oblique
forms of the lexeme modg pais are attested 726 times in the corpus and are spelt with <¢> fifteen
times (2 per cent), whereas the lexeme noudiov paidion occurs 828 times and is spelt with <e> forty
five times (5 per cent). The difference between the lexemes nediog pedias and mediov pedion is even
more extreme: wediog pedias occurs 371 times in the corpus, but is only once spelled with <or> (0,3
per cent), while the lexeme mediov pedion 467 in the corpus is spelled seventeen times with <o> (4
per cent).!' Especially in the case of the use of the low frequency spelling <aw>, the frequently
occurring homonym nondiov paidion, which was probably (more) familiar to most writers, seems to
have influenced the choice for <or> in the less frequently occurring lexeme mediov pedion. The
influence of mediov pedion on the higher number of instances of <¢> in moudiov paidion than in molig
pais is more difficult to ascertain, since it seems less likely that (many) writers would have been
aware of the spelling of mediov pedion and not of that of mondiov paidion, which is twice as
frequently attested in the corpus. There could also have been other mechanisms influencing the
choice of a high contingency spelling in those cases.

6. MORPHOLOGICAL ANALOGY

In the same way as other lexemes could have an influence on spelling choices, similarities
between morphemes could also result in the variation between graphemes in morpheme
position. For example, the generally low contingency spellings <or> and <> are both more
frequent than <e>and <o> in word-final position. The use of <w> instead of <o0> is as frequent
as <o> instead of <®> word-finally and the interchange of <or> instead of <e> is even more
frequently attested word-finally than the other way around. Interchange in positions after
many other letters, such as after <o>, <t>, <g>, <t>, <0> and before <v>, are also more
frequent than average, because they typically involve morphemes. In this section I will
compare the frequency and interchanges of graphemes in similarly sounding morphemes.
Most of the case morphemes show clear frequency effects, see Table 5.

Table 5. Absolute number of morphemes (N) compared to the percentage of interchanges
(%) of <g, o> and <o, ®> in nominal endings.

Morpheme N % interchange Morpheme N % interchange
NOM.PL -0il 82,882 0.3% VOC.SG -& 2,599 2.3%
NOM.PL -£G 14,342 0.2% DAT.PL -01G 7,154 1.4%
DAT.SG -® 77,752 0.5% NOM-ACC.SG -0 34,207 1.2%
GEN.PL -®V 218,320 0.5% ACC.SG -0V 101,884 0.6%

The nominative plural ending -ou -ai of the first declension (N = 82,882) is more frequently
attested than the vocative singular ending -€ -¢ of the second declension (N =2,599) in our corpus
and also the spelling of <or> instead of <e> for the vocative (2.3 per cent) is relatively more
frequent than writing <¢> instead of <or> for the nominative plural (0.3 per cent). The same
applies to nominative plural ending of the third declension in -gg -es, which occurs more
frequently than the dative plural of the first declension in -oug -ais, and -g¢ -es is also written more

' Both differences between the two lexemes are statistically significant with p < 0.05 in a Fisher’s Exact test.
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frequently for the dative plural (1.4 per cent) than -oug -ais for the nominative plural (0.2 per
cent). Similarly in the second declension, the dative singular ending - -0i is more frequent than
the nominative-accusative singular neuter ending -o -0 and also <®> is more frequently written
for the neuter ending (1.2 per cent) than <o>is used to write the dative singular (0.5 per cent). The
effect is less visible for the most frequent interchange between the accusative singular -ov -on and
genitive plural -ov -on, but also there the higher general frequency of the genitive plural ending in
the corpus may be related to the more frequent spelling of -®v -on for the accusative singular (0.6
per cent) than -ov -on for the genitive plural (0.5 per cent).'? Since the most frequent
morphological interchanges mentioned above seem to involve changes across multiple
dimensions at once, such as case, number, gender and declension, the distributional frequency
of occurrence of the graphemes in a certain position (e.g. at the end of the word) is probably more
important for these interchanges than their morphological or semantic properties. The same also
applies to the very common spelling of the accusative singular personal pronouns as cou sai (3.8
per cent) and (€)pon (e)mai (3.6 per cent) instead of ce se and (§)ué (e)mé, even though the
ending -oi-ai cannot be used for an accusative nor a singular form in Greek and does not occur in
the standard paradigm of the first and second person pronouns at all.

The relatively frequency of interchanges of in verbal endings is generally modest (0-2.5 per
cent), but there are some endings for which interchange is (much) more common, see Table 6.

Table 6. Absolute number of morphemes (IN) compared to the percentage of interchanges
(%) of <g, ar> in verbal endings.

Morpheme N % interchange Morpheme N interchange %

3sG.M -Ton 22,179 1.5% 2PL.A -TE 2,455 8.9%
INF.M -G 12,970 1.2% 2PL.M -c0e 605 14.9%
PRES.IMP.A -€ 1,244 2.3% 2SG.AOR.IMP.M -(G)ot 957 13.2%
35G.A -€ 3,554 2.0% AOR.INF.A -(G)ou 17,950 2.1%

The spelling <ar> is frequently used in attestations of the second person plural active ending
-1¢ (8.9 per cent) and middle ending -c0g -sthe (14.9 per cent). These interchanges could be
explained by analogy to the much more frequently attested and similarly sounding endings of
the third person singular middle —ton and the infinitive middle -cOou -sthai. Again, the
superficial similarity and the distributional frequency of the specific linguistic context could be
considered the main motivation for this analogy. For some endings, multiple parallels can be
drawn. The second person singular imperative aorist middle ending in -(c)ot -(s)ai is not
frequently attested and often spelt as -(c)e -(s)e (13.2 per cent) (see also Leiwo 2017,
Dahlgren & Leiwo 2020). Morphological analogy to the second person singular imperative
present active ending -g -e seems most likely (Leiwo 2017), although influence from the final
<e¢> in the very frequent third person singular active ending cannot be excluded. The
frequency of the aorist infinitive active ending -(c)ot -(s)ai, on the other hand, seems to
prevent very frequent interchange of this particular ending, keeping the percentage of
interchanges much lower and very similar to those of the third person singular active ending -&
-e (2.1 and 2 per cent resp.), compare Example (2).

(2) oége [rapa] Niuddtog TEVTE EIGTOTPOV
dékse [para] Nilatos pénte eistateron
reg. déksai stateron

take-2.sG.iIMP.AOR.M from  Nilas-GEN.SG five  stater-GEN.PL
‘take five staters’ worth from Nilas’ (O.Did. 373, 3-4; ca. 88-96 CE)

12 All these differences are statistically significant with a p-value < 0,05 in Fisher’s Exact test.
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In Example (2), the writer writes in direct speech with the aorist imperative 6é&e dékse ‘take’
spelled with -g, but uses the spelling -ou three times in the two aorist infinitives dyopacot
agordsai ‘to buy-AoR.INF.A’ and noAfjcon polesai ‘to sell-A0R.INF.A” in lines 5 and 6 and in the
more formulaic aorist imperative onacot aspasai ‘greet’ in line 7. In direct speech, the writer may
have been more inclined to stress the imperative value in more typical ways (in analogy to the
imperative present active ending), while the aorist infinitive ending —coit —sai looks familiar enough.

The spelling of <o> instead of <> concerns, among others, several subjunctive endings,
such as the active first person plural -opev -omen, and the middle first person singular -@pot -0
mai and third person plural -ovton -ontai. Of course, the percentage of editorial regulari-
sations of subjunctive instead of indicative in the present tense (2.7-4.7 per cent) partly
depends on the interpretation of the editors and it would be best to analyse these instances in
their linguistic context and compare them with the use of the other subjunctive endings in the
same text. On the other hand, the subjunctive is not very frequently used in the papyri and the
spelling of <o> instead of <w®> seems especially common in these endings of the aorist
subjunctive, see Table 7.

Table 7. Absolute number of morphemes (N) compared to the percentage of interchanges
(%) of <o, ®> in verbal endings.

Morpheme N % Morpheme N Y%

1.PL.FUT.IND.A -OpEV 729 14.4% 1.PL.AOR.SUBJ.A -®UEV 639 8.9%
1.SG.FUT.IND.M -OLloit 810 3.1% 1.SG.AOR.SUBJ.M -®pOL 208 8.8%
3.PL.FUT.IND.M -OVTOIl 305 0.7% 3.PL.AOR.SUBJ.M -OVTOL 198 6.6%

The difference between aorist indicative and subjunctive forms does not rely on the
difference between <o, ®> only, but also on the use of the augment in the indicative forms.
Furthermore, the future tense should not have subjunctive endings at all. The interchange of
indicative and subjunctive endings in the aorist and future tense could, therefore, be explained
by the spelling of the morphemes rather than their syntactic usage in context only. The
interchange in the aorist subjunctive is not entirely unexpected, because the spelling with <o>
is the high contingency spelling and the endings -opev, -opou, and -ovton are much more
frequently attested, not only in the future forms mentioned in Table 7, but also in the forms of
the much more familiar present indicative. Both frequency and analogy to the present
indicative forms would explain these variant spellings.

More surprising perhaps, is the opposite effect: the frequent use of <w> instead of <o>,
especially in the first person plural active ending -opev, both in future (14.4 per cent) and
present (8.1 per cent) tense. That this issue was bothering scribes, can be noticed from the
correction of ebyopoun etkhomai ‘1 pray’ into ebywpoit eikhomai in P.Oslo inv. 361, 25 (first
half IT cE) by the later addition of the second loop of the omega on top of the beginning of the
mu. At first sight, one would perhaps think that this interchange is also related to
the confusion between indicative and subjunctive endings, but this is not very likely, since the
subjunctive is not frequently used in the papyri and therefore does not provide a likely source
for analogy.'? Furthermore, while the spelling of <o> instead of <m> in the aorist subjunctive
endings is also regularly attested in the middle endings (see Table 7), the use of <o> instead of
<o> seems particularly frequent in the first person plural active ending -opev -omen, followed
by the first person singular middle ending -opon -omai. 1 think that the very frequently used

13 The proportional distribution between the first person plural active in aorist indicative and subjunctive is resp.
78 per cent and 22 per cent and present indicative and subjunctive even 92 per cent vs. 8 per cent.
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and well-known first person singular ending -® would provide a much more likely basis for
analogy for these first person endings in both present and future tenses. A possible illustration
of this type of reasoning could perhaps be found in the abbreviations &yw(pev) ékho(men) ‘we
have’ and anéyw(pev) apékho(men) ‘we receive’, used in receipts (e.g. P.Bagnall 63, 4; 28 cE,
and P.Sijp. 38m, 3; 64 cg), in which the first person plural ending is written with the same
vowel as the first person singular €yw ékho or anéyw apékho, but with <w> written above the
line indicating that this is an abbreviated form. The same spelling is also found in
unabbreviated spellings of the same verbs in similar receipts, for example in O.Berl. 33 (116
CE), where the raised omega is followed by the first plural ending written in full: dnéy“pev
apékh’men. In this way, the variant spelling could be understood as a form of analogical
levelling in the active endings of the paradigm. The first person middle ending could also be
analogical to the first person active ending, but he plural middle endings would be less likely
to receive analogical levelling of this type, as the /o/ in the first singular, first and third plural
middle endings are all traditionally spelled with the same grapheme <o>.

Examples of analogical levelling may also be found in the nominal paradigms. Several
nouns in the third declension have a nominative singular ending in -®p -or or -ov -on, e.g.
avtokpatmp autokrator ‘emperor’ and yeitwv geiton ‘neighbour’, while the oblique cases in
these paradigms are traditionally spelt with <o>, such as ovtokpdtopog autokrdtoros
‘emperor-GEN.sG’ and yeitovog geitonos ‘neighbour-Gen.sG’. The same applies to the active
participle, which has a nominative singular masculine ending in -®v -on in the present and
future, e.g. the nominative dv on and genitive §vtog dntos ‘being’, and an active participle in -og
-os in the perfect, e.g. the nominative €idm¢ eidos and genitive €iddtog eidotos knowing’. Even
though the <o> spelling would be the high contingency spelling in these contexts, the spelling <m>
is also produced in the oblique cases of these nouns and participles in higher frequencies than
interchanges before <vt>, <p>, <t> in general.'* The nominative singular seems a likely source of
analogy for the spelling of the oblique cases as well as the regular declension pattern -®v, -mvog -on,
-onos used in several other nouns, mostly personal names. For example, in a list of names in
P.Cair.Isid. 10 (311 cE), the genitive E0daipovog Eudaimonos is consistently spelt Evdépmvog
Eudémonos with the high contingency spelling <¢> and with <> in the genitive ending of the
patronymic, replicating the spelling pattern of other personal names (also present in the list), such as
“Hpav Heron with genitive "Hpwvog Heronos (1. 121), XZapaniov Sarapion with genitive
Yopaniovog Sarapionos (1. 195, 205) and Toiwv Ision with genitive Toiwvog Isionos (1. 141,
173), in which the vowel of the nominative is also used in the oblique cases in standard spelling.

Outside of personal names, the <> spelling in the oblique cases is less common in Greek
standard spelling, but the <> in the nominative singular could still have served as a basis for
analogy for writers, such as yeypopmdtog gegraphotos instead of yeypapdtog ‘written-
PERE.PTC.GEN.SG” and 1yepodvog hegemonos instead of 1yepdvoc hegemonos ‘leader-GEN.sG’
(P.Fam.Tebt. 15, 137-138; 114-115 cE) and movtokpdtopa pantokratora for mavtoxpdrtopa
pantokratora ‘almighty-acc.sG” and bYmapydviov huparkhonton for Omopyoviov huparkhonton
‘belong to-pr.PTC.GEN.PL’ (P.Mich. XIII 662, 12 and 59; 645 ce, BL XIII, 139). This type of
analogical morphological interchange commonly occurs in in the documents of the grapheion of
Tebtynis, see e.g. adtokpATOPOG autokratoros for adTOKPATOPOG autokratoros ‘emperor-GEN.SG’
(7 per cent of the tokens), yitwvog gifonos ‘neighbour-Gen.sG” for yeitoveg geitones ‘neighbour-
NoM.pL (17 per cent), SweAniv@dtoc dieleluthotos for dieAniv0otoc dieleluthdtos “passed-
PERF.PTC.GEN.SG’ (40 per cent) and cuvkvpdviwv sunkuronton for cuykvpdviov sugkurénton

4 The differences between the number of interchanges in the endings of these nouns and participles and the
interchanges before <vt>, <p>and <t> in general, resp. 0.9 vs. 0.3 per cent, 1.2 vs. 0.8 per cent and 1.3 vs. 0.7 per cent,
are statistically significant with a p-value < 0.05. The interchanges before <v> should not be compared as they also
include the more frequent interchange between the accusative singular and genitive plural (see above).
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‘come together with-pr.PTC.GEN.PL’ (65 per cent), and the practice may have become a matter of
convention for some of these writers.

Modern research shows that children learning how to spell use their knowledge of the
spelling of base forms in order to spell inflected forms and that this is related to their level of
morphological awareness (Kemp 2006). That the spelling of the nominative case could have
served as a basis for analogy can also be observed by comparing the number of interchanges
for the nominative and oblique cases of a particular lexeme. For example, the common noun
Nyeudv hegemon ‘leader, prefect’ and the personal name Evdoipnwv Eudaimon are always spelt
with <®> in the nominative singular (resp. 142 and 328 times) without any interchanges, while the
oblique cases are spelt with <> instead of <o> resp. 26 and 19 times in the corpus, which is 2.7 and
2.6 per cent of the attestations of oblique cases. Even though the nominative singular does not have
a higher token frequency than the oblique cases, the use of the low contingency spelling <®> in
other cases could have been based on analogy with the <®> nominative singular which seems to
have been well known to most writers judging from the absence of interchanges in the nominative
form. Just like the first person singular of verbal endings, the predominance of the nominative
singular spelling can also be observed in the spelling chosen for abbreviated forms. For example, the
spelling with <@> is used in the oblique endings of téktwv fékton ‘carpenter’ (5.3 per cent) and
Kbvov kanon ‘standard’ (5.6 per cent) both when they are written in full as well as in abbreviations,
regardless of the function of the noun. Compare, for example, the abbreviation tékt® in BGU III
894 (109 cE), used both for the singular téktw(v) o tékto(n) I ‘one carpenter’ (nine times) and plural
TéKTm(veg) P tékto(nes) 2 ‘two carpenters’ (fifteen times). In CPR XIX 25 (VIII cE), the <> is also
consistently written in oblique forms, both in more, e.g. kavd(vog) kano(nos) in 1. 5, and less, e.g.
Kov@vo(c) kanono(s) in 1. 6, abbreviated versions of the noun.

7. SCRIBAL CONVENTIONS

In previous sections, I have shown how variation could emerge following the sublexical route
of phoneme-to-grapheme conversion, influenced by other types of lexical and non-lexical
knowledge and morphological awareness. In the case of multiple graphemes mapping onto
one phoneme, the selection of a grapheme could be based on frequency of the grapheme (in
general or in a specific context) or by analogy to more frequent and better known lexemes and
morphemes with a similar pronunciation. Some lexemes show more variation in spelling than
others. This may be because their exact spelling cannot easily be retrieved from the
orthographic lexicon of most writers and because they contain low contingency spellings
which are less straightforward to produce by phoneme-to-grapheme conversion. The same
variant spelling of a lexeme could be generated by different writers individually following the
sublexical route using the same cognitive principles. Although this may well have been the
case for many of the examples of variant spellings discussed above, there are clear signs that
variant spellings are not always produced by an ad hoc process of phoneme-to-grapheme
conversion.

A good example of a variant spelling attested multiple times in a specific social context is
the variant spelling of the lexeme pétonov métopon ‘forechead’. After the second reform
under emperor Tiberian (14 cg), physical characteristics of all parties need to be noted
down in contracts (Yiftach-Firanko 2008). This introduced the frequent use of particular
words describing physical characteristics, such as pétomrov métopon, in the contracts drawn
up in village writing offices, such as the one in Tebtynis.'> The traditional spelling with <©>
only features in one of the documents preserved from the grapheion of Tebtynis until 26 cE
(P.Mich. V 337, 26 cE), while the alternative (high contingency) spelling with <o> is attested

'S For more information about this archive see Trismegistos Archive ID 93.
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in multiple documents, sometimes multiple times. After Kronion takes over the function of
the head of the grapheion from his father Apion in 26 CE, variation continues and both
forms come to be used. Unfortunately, descriptions of the physical characteristics are added
by various scribes and they are usually not identified in the documents. This means that it is
difficult to tell whether some scribes used one spelling consistently and others scribes
another or whether they varied between them or copied from each other. At least one of the
regular scribes of the grapheion seems to have memorised the spelling with <o> and applies
it consistently in the abstracts of registered contracts (P.Mich. II 121r, 42 cE). In this long
document in four columns, the lexeme is fifteen times written in the same way: pétomn(-)
métop(-) with the last letter <m> as an abbreviation marker on top of a small rounded
omicron.'®

Another lexeme, ELoov élaion ‘olive oil’, also appears in an alternative spelling in many
documents of the grapheion. Only three documents contain the traditional spelling with
<or> once (P.Mich. V 321, 42 ck, and duplicate contracts P.Mich. V 355 and PSI VIII 902,
ca. 48-56 cE), whereas eight documents contain multiple occurrences of the (high
contingency) spelling with <¢>. Most of these are accounts (P.Mich. II 123v, 127, 128) or
registers of drawn up contracts (P.Mich. II 123r, 124, 128, V 238), possibly written in the
hand of Kronion, the head of the grapheion at that time.'” In these texts, Kronion (or a
scribe always writing for him) consistently writes a second <e> instead of <ar> in €Aéov
eléou ‘olive oil-GEN.sG’ and other derived words, such as éhedv(og) eleon(os) ‘olive yard-
GEN.SG’, €éAeovpYdc eleourgds ‘oil manufacturer’ and €leoOpyiov eleoiirgion ‘oil press’. The
consistent spelling by one writer in multiple documents suggests that the alternative spelling
probably did not result from ad hoc conversion, but was present in the orthographic lexicon of the
writer.

An alternative way of spelling a lexeme does not need to be limited to the orthographic
lexicon of an individual writer, but could easily spread in the social context of a community
of practice. The spread of an established variant spelling can be observed for the lexeme
veouetpio geometria ‘land tax’. There may be some isolated occurrences of the spelling
veouetpio. geometria in the centuries BCE, but the spelling with <o> only starts to gain
popularity from the first century ce.'® Variation is attested in tax receipts from southern
Egypt, but in most places in the north the traditional spelling with <w> is used.'” An
exceptional practice seems to have been established in Karanis in the environment of the
tax collector Sokrates. The young Sokrates is first attested as a tax collector in 109 CE
(Hagedorn 2008; Van Minnen 1994: 242).%° In this receipt for taxes collected by him, the

16 Two times an even shorter form is used: pe(-) and pet(-), resp. in col. I1L, iii and iv. In col. IV, i, 1. 1 peto(ne) is
printed in the first edition (and online edition), but although the shape of the omicron and pi are not written very
precisely, the last sign is clearly the pi of the abbreviation written above the line, similarly to the others.

17" Apart from the accounts and registers possibly written by Kronion, also the abstracts of contracts in P.Mich. II
1211, col. IV, ii and a contract P.Mich. V 322a, 9 and 32 contain the spelling, resp. éredv(og), éheovpytv and éréov.

'8 The spelling may also be attested in BGU VI 1462, 2 and P.Heid. VI 382, 8 (dated to the third or second century
BCE), but the readings are not certain. The first more secure reading is found in SB XXII 10942, 3 (4 BCE), a contract
from the Oxyrhynchite nome. The first attestations in the Fayum seem to be in subscriptions to contracts found in the
archive of the grapheion in Tebtynis (PSI VIII 918, 38-39 cE; P.Mich. V 272, 45-46 cE; see TM Archive ID 93) and in
tax receipts from Elephantine (e.g. O.Wilck. 13-15, 54-59 cE) and Western Thebes (e.g. O.Heid. 154, 58 cE; O.Theb.
71, 67 CE).

19" Attestations of the spelling <o> are found in the south of Egypt around Thebes, Elephantine and Syene between
the first and third century ck, but the spelling with <m> also remains regularly attested in tax receipts from these areas.
Individual attestations of the spelling yeop(petpio) also seem to be attested in other villages in the Fayum, such as
Tebtynis (P.Mil.Vogl. VII 301, 143-144 cE), Philadelpheia (BGU VII 1607, II cg) and Theadelpheia (P.Horak 23,
148-149 cg; P.Berl.leigh. II 38, 150 cE), but in the contemporary tax register of Theadelpheia (P.Col. V.1-v-1b, 160 cE)
the <> is part of the abbreviation, just like the earlier registers from the second century BcE in Kerkeosiris (e.g.
P.Tebt. I 94, 2.14, 112 BcE).

2% For more information on the archive see TM Archive ID 63 and Van Minnen (1994: 245).
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spelling yeop(etpiag) is still used, although an abbreviation ending in <o> for yeo(petpiog)
seems to have been written in the previous receipt on the same roll (P.Mich. VI 383, 107—
109 ce).>! We do not know exactly how and where Socrates adopted the spelling with <o>,
but at the end of his career, more than sixty years later, he uses the spelling with <o>
consistently in his tax rolls (P.Mich. IV 223 + SB XIV 11710).?* Together with the office of
tax collector (Van Minnen 1994: 242), his way of spelling passed on to his son Sarapion,
who writes yeop(etpiog) consistently in the rolls by his hand (e.g. P.Mich. IV 224 + 357a-c +
360, 172-173; 361b, 173-174).>> The practice may have spread among some other
colleagues as well, such as the tax collector Eudaimon in neighbouring village of
Kerkesoucha, although it is difficult for us to follow the spread outside of known family
archives.”*

8. IDIOLECTS: BACK TO GEMELLUS

Let us now return to the spelling in the letters written by Bellenus Gemellus between 95 and
110 ce (P.Fay. 111-120), mentioned in Section 1. Blillow-Jacobsen (2001) suggested that the
more common use of <or> instead of <e> and <®w> instead of <o> in his letters was perhaps
because Gemellus was more ‘pretentious’ than the writers of the ostraca or had a different
background. Of course, Gemellus lived in a different area (the Fayum oasis, more towards
the north of Egypt) and as a discharged army veteran and landowner he had a different
social background than the writers in the Eastern desert. He was probably also older than
the other writers (between the age of 63 and 78 when the letters were written), something
which seems to have had an effect on his handwriting (Ast & Azzarello 2012). The letters
are addressed to his estate manager Epagathus and his son Sabinus and this informal
context probably did not require particular efforts to write more correctly than usual. All of
this may help us to understand why we find a relatively high number of spelling variants,
but they do not explain why precisely these variants or why he would have had a tendency
to choose ‘a more complex way of writing the sound’ (Biilow-Jacobsen 2001: 160).

If we take the linguistic contexts of the variants into account, does Gemellus prefer low
contingency spellings in his writing more than other writers? There are indeed no
interchanges of <¢> instead of <or> in these letters, but there are eleven examples of writing
<or> instead of <e>. Out of these, seven examples (64 per cent) occur word-finally, in which
<or> is in fact the high contingency spelling and interchanges of <at> instead of <e¢> are also
generally more common than the other way around (see Section 4.1). Three of these concern
the accusative singular personal pronoun con instead of og and the other four the verbal
ending -g, resp. of the third person singular ending (Y\yopoxon egorakai for yopoxe egorake
‘to buy-3.56.A0R’ and Hvevkou enenkai for §veyxe enegke ‘to bring-3.sG.a0r” in P.Fay. 119, 3 and
10) and of the second person singular imperative ending (yeivookon geinoskai for yivoooke ginoske

2l Other attestations of the variant in the Fayum also show a link to Karanis, e.g. receipt for taxes paid to Moros
(SB XVI 12637, 125 cE) and Isidoros (BGU XIII 2287, 162 cE).

22 The spelling with <o> is used more than 600 times in these tax rolls from Karanis. The traditional spelling with
<w> is not used in these rolls, only reconstructed by editors in lacunae.

23 The same spelling is also used in another tax roll from Karanis written in an unidentified hand (P.Mich. VI 362,
175 cE; see TM Archive ID 63), a tax register made up by an unknown tax collector in Karanis (SB XII 11115, 183-
184 cE) and in various other tax receipts found in Karanis, such as those in the archive of the family of Gemellus
Horion (P.Mich. VI 385, 182-185 cg; see TM Archive 1D 90).

24 See the spelling in the receipt for taxes collected by Eudaimon in Kerkesoucha found in the archive of the family
of Gemellus Horion in Karanis (P.Mich. VI 384, 172 cE; see TM Archive ID 90) and the identical way of abbreviating
the word in the roll with land tax receipts collected by Eudaimon and others in Kerkesoucha dated between 182-216
(P.Sijp. 39).
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‘to know-2.sG.Mp” in P.Fay. 117, 3).> These are all morphological contexts in which the use of
<or> instead of <e> is more frequent than on average (see Section 6). It is perhaps not a
coincidence that these verbs also occur in the same texts, which do not contain any other verbs
ending in -g, whereas he does use the spelling -¢ for third person singular verb endings in other
letters (P.Fay. 111, 113, 114).

The direct context also seems to be important for the choice of spelling of the accusative
singular of the personal pronoun. Gemellus’ choice for the spelling cou sai could be
understood as a priming effect by the ending in -oi of immediately preceding verbs in all three
instances, see péveopai oot (for pépeopai oe) peydiog ménphomai sai (for mémphomai se)
megdalos ‘1 blame you greatly’ (P.Fay. 111, 3, and P.Fay. 112, 14) and éppdc6ai con (for o)
ebyopon errosthai sai (for se) eitkhomai ‘1 pray that you are healthy’ (P.Fay. 117, 27). When there is
no <or> immediately preceding, the accusative oe is spelt with <¢> in two other letters, namely
P.Fay. 116 and P.Fay. 118.%° The accusative first person singular pronoun pe is always spelt with
<g>, though both times occurring immediately after a verb ending in -g, see Eppovag épdtnocé pe
Hermonaks erotesé me (P.Fay. 113, 6) and épdtncé pe Eppo|vat erotesé me Hermonaks (P.Fay.
114, 8-9), both meaning ‘Hermonax asked me’.?’

The interchanges of <o, > are attested in both directions in the letters written by Gemellus,
but the positions seem to be largely mutually exclusive. The spelling of <o> instead of <w> is
attested word-medially in 94 per cent of the cases, while the majority of the variant spellings
<> instead of <o> is found word-finally (54 per cent) and word-initially (22 per cent).?® The
general preference for <o> word-finally is also sometimes extended to non-inflected words,
such as 6w dio for the conjunction 10 dié ‘wherefore’ (P.Fay. 112, 14) and 80w diio for the
numeral %o dito ‘two’ (P.Fay. 111, 4, 12—13). Since <®> can be regarded the high contingency
spelling in word-final position and <o0> in most word-medial positions (see 4.2), most of the variants
used by Gemellus are expected based on frequency. He consistently writes <@> for the nominative
singular article 6 and relative pronoun 6 and T for the neuter accusative singular t6. Both <®> and

25 In P.Fay. 119, 8-10, the situation is more complicated due to a mixed use of cases: ZaBivov tov Yellog TOV | dmd
Yivdyeog TOV [et’ €600 | gig oMY fivevkon EmaToryV Sabinon ton Psellos ton apo Psindkheos ton met’ esou eis polin
enenkai epistolen ‘Sabinus-Acc.sG the-Acc-sG Psellos-NoM.sG the-acc.sG from Psinachis-GEN.sSG the-acc.sG with you-GEN.SG to
city-Acc.sG to bring-3sG.A0R letter-acc.sG’, which translates as follows ‘Sabinus, son of Psellos, of Psinachis, who is with you,
brought a letter to the city’. The subject (Sabinus) is written mostly in the accusative instead of the nominative case, which
would make one wonder whether he was thinking of an accusative and infinitive construction with the <o> ending of the
aorist infinitive, although there is an augment and no finite verb on which this infinitive would depend. The sentence is in
principle constructed in the same way as the previous sentence of which the subject is in the nominative. Perhaps a preceding
vivooke ginoske ‘know that’, as he also uses in P.Fay. 117, could have been on the mind of the scribe?

26 See P.Fay 116, 19-21: aiav | omo]x(npoal népomt (for €av | [amo]ywpd, Tépym) mpog | [o€ flva oe acnacsmuou aian
apokhoroi, pémsoi (for ean apokhoro, pémpso) pros sé hina se aspasomai “if 1 leave, I will send to you to greet you® and
P.Fay. 118, 25-26: dcomndalov | todg @rhodvtds oe mavtes (for mavtog) aspazou tous philountas se pantes (for pantas)
‘greet all who love you’.

%7 The remaining four instances concern the spelling aicv instead of £Gv, which Gemellus spells with <e> in two
other letters (P.Fay. 111, 16, and 118, 22). Although Gemellus is not the only one occasionally using this low
contingency spelling (thirty five times attested in the corpus), the frequency of interchanges in this lexeme is lower than
average (0.5 per cent) and not easily explained by frequency or analogy, but the internal variation in spelling shows
that the spelling could have been elicited by something in the direct context or perhaps other written language exposed
to him.

28 A comparable pattern can be found in a letter from Probus (P.Oxy. XIV 1683, late IV ck). The majority of the
spellings of <®> instead of <o> are attested in high frequency positions word-initially, word-finally and before <v> (11
out of the 19). Two others are in the first person singular middle (ebyopon eikhomai ‘1 pray’, 1. 4) and first person
plural indicative ending of verbs (éxmpev ékhomen ‘we have’, 1. 13). He spells ano apé ‘from’ consistently dand apo
word-finally (Il. 21, 31), but also as a preverb, such as in anwAapng apolabeis ‘may you receive’ (I. 7) and anddwg apodos
‘may you give back’ (. 15). After and, anddwg is also spelled with <w>, although he spells it d6¢ dos “you give’ when it
occurs separately in the letter (1l. 17, 20, 28). The accusative singular of the third declension is spelled as -@v -on (same as the
genitive plural ending), e.g. poptopwv marturon for paptopov marturon for paptopo martura (1. 14) and Aefrrov lebiton
for AéButov lébiton for AéPnta lébeta (1. 22), by analogical levelling to the accusative singular of the second declension in -ov
-on and frequency spelling of the <> before <v>.
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<o> are very frequent in the position before <v> and interchanges are found in equal amounts
generally (see Section 6). Gemellus writes almost consistently <o> instead of <w> before <v>, but
the general confusion between the two shows sometimes in the accompanying articles, see P.Fay.
111, 24-26.%°

Interchanges in verbal endings are less frequent. He opts for <o> instead of <®> in verbal
endings two times, see d10 ypapo ov &iv[a] (for ypapw ocou iv[a]) dié grapho su heina (for
grapho soi hina) ‘therefore I write you to’ (P.Fay. 117, 19), after 510 ending in <o>, and also at
least once after {vo. hina.*® He also writes three times <o> instead of <o> in the first person
plural and the first person singular middle ending (see also Section 6), each time in
subordinate modal clauses dependent on &mnei ‘since’, see éni (for énel) Bovievopon (instead of
Bovievopon) | [eig mlolv amedbiv (for amerOeiv) epi (for epei) bouletiomai (instead of
bouletiomai) eis polin apelthin (for apelthein) ‘since I am intending to go to the city’ (P. Fay.
116, 9-10), and €ni | ypiav (for émel ypeiov) avtod Exmpov (instead of Eyopev) epi khrian (for
epei khreian) autou ékhomon (instead of ékhomen) ‘since we want to make use of him’ (P.Fay.
117, 7-8) and éni (for énel) k[o]|Aalopon (instead of k[o]|Adlopon) avtdV gig Apolditnv oAy
epi (for epei) koldzomai (instead of koldzomai) auton eis Aphroditen pélin ‘since 1 am in need of
them at Aphroditopolis’ (P.Fay. 120, 5-7). Apart from following general frequency patterns,
Gemellus may have developed a few internal patterns in his use of spelling.

Based on this short overview, I think we can conclude that the variant spellings used by
Gemellus are less exceptional than they might seem at first. His preference for spellings
such as <or> and <®> is not random, but attested in specific lexemes, morphemes and
linguistic contexts, mostly in agreement with generally higher frequencies of interchange.
Gemellus does not opt for typical high contingency spellings, such as <o> and <e>, all the
time, as the writers of the ostraca in Krokodilo seem to prefer (and Greek children still do
nowadays in early stages of spelling acquisition, see Chliounaki & Bryant 2003), but he
tries to use his knowledge of the frequency and distribution of Greek phoneme-to-
grapheme mappings to adapt his selection of graphemes. Several alternative standards are
applied consistently, but his choices are also often influenced by the direct linguistic
context. This practice does not secem to be out of the ordinary in the informal writing of
an elderly man with probably many years of writing experience and regular exposure to
written language, but a long time since any form of formal education or training. A
similar pattern is found in modern studies comparing spelling of children with that of
adults with basic literacy. The adults tend to have better skills recognising orthographic
patterns, as Gemellus seems to have, but more difficulties with derivational and
inflectional morphemes (Worthy & Viise 1996). Morphology is the spelling domain that
takes most time to master in Modern Greek (Protopapas et al. 2013). Similar tendencies
could perhaps be identified in the writing of other regular writers in Roman Egypt who
may have been aware of the potential difficulties of Greek spelling, but without enough
(recent) education to master them completely.

» Note the interchange between -ov -on (Acc.sG) and -@v -on (GEN.PL) in Koi T®V oTi[ov T0V gutov TdV | €V 10
TPOPNTN TOTICOV kai ton stikhon ton phuton ton en toi prophetei potison ‘and the-GEN.PL row-ACC.SG the-ACC.SG tree-ACC.SG
the-GEN.PL in the-DAT.SG prophet-DAT.SG water-2.sG.IMP.AOR’, meaning ‘and water the row of trees at “the prophet™.

30 See P.Fay. 119, 22-23: ivo oty péAAm mpoc ovtov | Aoyeiv éxo (instead of &yw) oadté eina aidn méllo prés autén
logein ékho (instead of ékho) autd ‘in order to have them (i.e. the keys), if I am about to settle accounts with him’.
Another example in P.Fay. 116, 17-18 was read &iva (for ivar) tét | [ader]pdr népcopov (instead of néujmpev) heina
(for hina) toi adelphoi pémsomon (instead of pémpsomen) ‘in order that we may send (them) to my brother’ in the edition
princeps, but it looks like the omega could very well be written in Tépucwopov pémsomon (based on the image online).
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9. CONCLUSION AND DISCUSSION

In this article, I applied a dual-route model for spelling to interpret two particular spelling
interchanges often regularised by the editors of documentary papyri. First of all, it can be
observed that the general frequencies, even of relatively frequently observed interchanges of
<g, ar> and <o, ®>, are low (ca. 1 per cent). Most writers thus seem to know and use standard
spellings most of the time. This would not be expected when the writers had very little
knowledge of Greek orthography or no knowledge at all. In that case, phoneme-to-grapheme
conversion would be the main route for spelling and, given the sound mergers taking place in
the Greek language at the time, a large amount of spelling variation is to be expected.

The attested variation in spelling, on the other hand, is not randomly spread and there are
clear frequency effects and distributional differences in the choice of graphemes. The high
contingency spellings, the phoneme-to-grapheme mapping that is most frequent for that
phoneme, namely <e¢> and <o>, are clearly more frequently used than low contingency
spellings <oar> and <w>. Low contingency spellings can still be used more than average — or
even more than the generally high contingency spellings — in specific linguistic contexts, such
as word-initially, word-finally or before or after specific graphemes, in which contexts they
may even technically be the high contingency spelling. This type of general knowledge of the
Greek written language, such as grapheme frequency and distributional pattern probabilities,
is applied by many writers to spell words that they cannot retrieve from their orthographic
lexicon. Low contingency graphemes can also be preferred in specific contexts based on
analogy with a (more) frequent source, such as the spelling of <or> after <k> based on the
generally well-known spelling of the highly frequent lexeme xai kai ‘and’. In some cases, the
source for analogy is even attested in the direct context of use, suggesting that some form of
priming may have had an impact on the chosen spelling. Like lexical analogy, morphological
analogy, or general knowledge about the distribution of graphemes in morphemes, can also
be used, for example to produce morphologically plausible spellings. In many cases however,
the correct spelling of Greek morphemes, just like in modern-day Greek, requires
morphological awareness, insight into the paradigms, inflections and derivational patterns
and their exceptions rather than just applying more superficial knowledge about the
distribution of graphemes in word endings.

Applying this new approach to the Example (1) discussed in the introduction, we can now
observe that the general high contingency spelling <o> is used to produce the correct spelling
énopvopevog epomniimenos ‘swearing’, while the low contingency spelling <w> is preferred in
Bedv TOV TovTOKpaT®po theon ton pantokratora instead of the standard spelling Oeov Tov
movtoKpatopa theon ton pantokratora ‘God the Almighty’. Before <v> /n/, the proportional
frequency of <w> is almost equal to <o>, and even slightly higher (see Section 4.2), as well as being
morphologically attested in that position (-ov is a frequently occurring genitive plural ending).
Therefore, confusion between -ov -on (genitive plural) and -ov -on (accusative singular) is very
common in documentary papyri (see also Section 8). The use of <> continues in TovTIOKpaTOPOL
pantokratora for mavtoxpdatopa pantokratora ‘almighty’. The replacement of the first <o> by <w>
would require comparison with the most commonly attested spellings in the declension of még,
ToVTOG pas, pantos ‘all” and its use as the first element in derivational compounds, but the use of the
<m> in the ending -wpa -ora can now be analysed as a case of morphological levelling based on
analogy with the nominative singular ending in -®p -or (see Section 6). That the writer (or someone
correcting him) was aware of his difficulties with this inflectional paradigm, can also be observed
from line 4, where dpymvtoc arkhontos (produced in analogy with the nominative singular dpywv
arkhon) was later corrected to dpyovtog arkhontos ‘prefect-GEN.SG’.

Variant spellings generated by sublexical phoneme-to-grapheme conversion are thus rarely
random. The cognitive process of spelling is guided by patterns of frequency and probability
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and can be influenced by lexical or morphological analogies. In which lexemes and
morphological endings the variation occurs is hardly random either. Even though these
spellings could all be generated ad hoc in the same way by various writers coincidentally, they
could eventually also become part of the orthographic lexicon, or idiolect, of a specific writer
or even spread from one scribe to another by shared scribal practices.

A lot of these variant spellings are attested in social contexts where one could also suspect a
higher level of influence from Egyptian in the Greek spoken language. It is important to note,
however, that these contexts do not only tend to show a higher level of particularly Egyptian-
influenced spelling interchanges, but also a higher level of spelling variation in general. The
spelling variants discussed in this article, which are also widely spread outside of Egypt, can
hardly be the result of language contact only and explanations involving typical patterns in
the Greek language are warranted. It seems more likely that these particular places
accumulated a higher number of variant spellings because Greek standard spelling was less
known or found to be less important to the local writers and alternative spellings based on
basic knowledge of the Greek written language spread relatively easily in these environments.
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