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GreekLex: A lexical database of Modern Greek
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To conduct experimental investigations into the orthographic processing of Modern Greek, information is
needed about the lexical properties known to influence visual word recognition. In this article we introduce
GreekLex, a lexical database for Modern Greek, which presents collectively for the first time a series of ortho-
graphic measures that can be used for psycholinguistic research. GreekLex consists of 35,304 Modern Greek
words ranging in length from 1 to 22 letters, and for each word includes the following statistical information:
word length, word-form frequency, lemma frequency, neighborhood density and frequency, transposition neigh-
bors, and addition and deletion neighbors. Furthermore, type and token frequency measures of single letters and
bigrams derived from the database are also available. The complete database can be accessed and downloaded
freely from www.psychology.nottingham.ac.uk/GreekLex.

For the past 40 years, statistical information pertaining
to English orthography has been available to researchers
for psycholinguistic investigations of word processing
(e.g., Baayen, Piepenbrock, & Gulikers, 1995; Baayen,
Piepenbrock, & van Rijn, 1993; Coltheart, 1981; Kucera
& Francis, 1967; Mayzner & Tresselt, 1965; Solso &
Juel, 1980). Lexical databases have been used exten-
sively to match or manipulate stimuli on various lexi-
cal properties to investigate their influence on the pro-
cessing of words in isolation and in sentence context.
Similar databases have since become available for other
Indo-European orthographies, such as French (Content,
Mousty, & Radeau, 1990; New, Pallier, Brysbaert, & Fer-
rand, 2004), Dutch (Baayen et al., 1995; Baayen et al.,
1993), German (Baayen et al., 1995; Baayen et al., 1993),
and Spanish (Sebastian-Gallés, Marti, Cuetos, & Car-
reiras, 2000). Until now, a comparable lexical database
for Modern Greek words has not been available. Conse-
quently, not many psycholinguistic studies of Modern
Greek have been conducted and relatively little is known
about the statistical orthographic properties of Modern
Greek (Mikros, Hatzigeorgiu, & Carayannis, 2005).

This apparent need for a lexical database based on the
Modern Greek orthography, which would include a variety
of orthographic measures, and would allow the user to se-
lect entries and match them across several criteria for ex-
perimental purposes, has led to the creation of GreekLex.
GreekLex consists of 35,304 Modern Greek lemmas, for
each of which we provide information on word length,
written word-form and lemma frequency, and measures
of orthographic similarity (i.e., neighborhood density and
frequency, transposition neighbors, and addition and dele-
tion neighbors). We also provide counts for the frequency
with which single letters and bigrams occur in the 35,304
words listed in GreekLex.!

The orthographic measures provided for each Modern
Greek word listed in GreekLex should enable research-
ers to conduct psycholinguistic investigations into the
processing of Modern Greek orthography using a variety
of experimental paradigms, such as lexical decision and
word naming. Cross-linguistic investigations will also
be possible between Modern Greek and other orthogra-
phies for which similar orthographic measures are avail-
able, because stimuli from different orthographies can be
matched or manipulated for key lexical properties. In ad-
dition, GreekLex should be a useful resource for studies
of bilingualism involving Modern Greek and other Indo-
European orthographies, such as English.

Once experimental data is available on the lexical proper-
ties that influence the processing of Modern Greek words,
attempts can be made to simulate these using computational
models of orthographic processing (e.g., the interactive ac-
tivation model, McClelland & Rumelhart, 1981; MROM,
Grainger & Jacobs, 1996). Such investigations will not only
shed light onto the cognitive representation and processing
of Modern Greek orthography but will also elucidate the
universality of models of visual word recognition and the
factors that influence orthographic processing.

Construction of GreekLex

The first step in the construction of GreekLex involved
the formation of a reference word vocabulary that con-
tained information about written word frequency, from
which a series of orthographic measures could then be
extracted. This procedure involved drawing words from a
reliable and widely used dictionary, namely the Lexicon of
Common Modern Greek (Aristotle University of Thessalo-
niki, 1998). Each dictionary entry was then cross-checked
against the Hellenic National Corpus (HNC) entries. HNC
was developed by the Institute for Language and Speech
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Processing, founded in 1991 and based in Athens, Greece.
The HNC is a corpus of written Modern Greek texts drawn
from several media sources such as books, periodicals,
and newspapers. It currently contains 46,890,207 words.?
Only entries that were listed in both the dictionary and the
HNC were included in GreekLex.

A similar method of cross-checking a raw corpus against
a reliable dictionary has also been used in the development
of other orthographic databases for different languages (e.g.,
English—Davis, 2005; Spanish—Davis & Perea, 2005; and
Basque—Perea et al., 2006). This method serves to elimi-
nate any entries in the corpus that are not contained in the
dictionary, which may be cases of misspellings, nonlexical
abbreviations, or nonalphabetic characters. According to
Davis, the use of such a reference vocabulary for the calcu-
lation of measures of orthographic similarity (such as neigh-
borhood statistics and bigram frequency) yields more repre-
sentative estimates of the orthographic variability found in
readers’ lexicons. This is because a reader’s lexicon is highly
unlikely to contain all of the separate entries listed in large
and overly comprehensive corpuses, such as the HNC.

There may be some limitations to this approach, however,
because it produces a reference vocabulary that contains
only entries that can be found in both the dictionary and the
HNC corpus, and dictionary entries represent words in a
conventional method—that is, as lemmas. Lemmas refer to
the most basic form of words, irrespective of any grammati-
cal inflections. For example, a noun is represented in the
nominative singular form (e.g., apple) and does not include
a separate entry for its plural form (e.g., apples). Likewise,
a verb is represented in the infinitive form (e.g., eaf) and
not in its present- or past-participle forms (e.g., eating
and ate). Consequently, GreekLex is made up of written
words in their most basic form and does not include the in-
flected forms of Modern Greek words. In its present form,
GreekLex would be of limited use for research focusing on
the grammatical processing of the Greek orthography.

The HNC entries are classified in terms of word forms
and lemmas, along with the corresponding written word
frequency. Most psycholinguistic research uses frequency
counts derived from lemma databases (e.g., Duyck, Des-
met, Verbeke, & Brysbaert, 2004). This is because it is com-
monly thought that the processing of written word forms
involves partial activation of the corresponding lemma
representation stored within the orthographic lexicon (e.g.,
Baayen, Dijkstra, & Schreuder, 1997; New, Brysbaert,
Segui, Ferrand, & Rastle, 2004). Also, studies have shown
that performance on visual lexical decision tasks and other
tasks of visual word processing varies as a function of mor-
phological family size (e.g., Feldman, Pnini, & Frost, 1995;
Hyo6ni & Pollatsek, 1998; Schreuder & Baayen, 1997). Be-
cause the lemma database is made up of the orthographic
root morphemes (for example, the words do, does, doing,
and done are represented together with their root mor-
pheme do), it provides unified frequency information that
is more salient than frequency information for individual
word forms (Vincent, Goldberg, & Titone, 2006).

However, the use of lemma databases in psycholin-
guistic research has been criticized recently by Hofmann,
Stenneken, Conrad, and Jacobs (2007), who suggested

that lemma measures over- or underestimate the frequency
of sublexical units (such as bigrams) that occur in inflec-
tive morphemes. According to Hofmann et al., word-form
databases should be used instead of lemma databases in
tasks that evaluate the use of language in its natural in-
flected form, such as tasks of sentence processing. Conse-
quently, Hofmann et al. suggested that researchers should
choose to use either a word-form or a lemma database,
depending on the nature of the task to be used and the
theoretical assumptions of a particular study. Because
GreekLex reports frequency counts for both word forms
and lemmas, researchers can decide which frequency
counts to use from GreekLex for their research.

The filtering method outlined above resulted in a refer-
ence vocabulary of 35,304 entries, with the corresponding
written word-form and lemma frequencies. Each entry in the
reference vocabulary represents a different word; the words
vary in grammatical class, and include nouns, verbs, adjec-
tives, function words, and so on. For each lexical entry, the
length in number of letters was calculated. Furthermore,
based on lemma frequencies, a series of measures of ortho-
graphic similarity were calculated. These measures include
neighborhood density (i.e., the number of words sharing all
but one letter with a given word), neighborhood frequency
(i.e., whether or not a given word has neighbors of higher fre-
quency), transposition neighbors (i.e., the number of words
that only differ from a given word by the order of two adja-
cent letters), addition neighbors (i.e., the number of words
that only differ from a given word by the addition of a single
letter), and deletion neighbors (i.e., the number of words that
only differ from a given word by the deletion of a single let-
ter). These measures of orthographic similarity have not been
reported before for the Modern Greek orthography. In order
to obtain these measures of orthographic similarity, diacrit-
ics were removed from the words. Abolishing diacritics was
deemed necessary so as to achieve the purest orthographic
form of each word listed in GreekLex. Modern Greek or-
thography utilizes two types of diacritics: the accent and the
dieresis mark. The accent mark is placed above a vowel in
polysyllabic words when written in lowercase, and it denotes
the stressed syllable. However, when a word is written in up-
percase, the accent mark is not used. For example, in lower-
case letters, the English word “house” is written as ozrite, and
in uppercase letters it is written as XITITL Therefore, all of
the word entries in GreekLex were converted into uppercase
letters. This resulted in some entries having duplicate mean-
ings. For example, heteronyms, such as yeodg (“robust,” in
English) and yépog (“old man,” in English), became identi-
cal, TEPOZX, when converted into uppercase letters. Also,
some Greek words have more than one form of pronuncia-
tion, which is denoted when written in lowercase, such as
ywvia and yovia (“corner;” in English), but when converted
into uppercase the written forms become identical, TQNIA.
In such instances, the summed written word frequency is re-
ported in GreekLex. These instances were rare and apply to
only 0.5% of the total entries listed in GreekLex. Finally, we
used GreekLex to calculate the type and token frequencies
for single letters and bigrams based on the lemma frequen-
cies in GreekLex. The full lexicon can be downloaded at
www.psychology.nottingham.ac.uk/GreekLex.
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In the following sections, we report summary statis-
tics for each of the orthographic measures listed in the
GreekLex database.

Word Length

Studies investigating the effects of word length on writ-
ten word recognition are largely inconclusive (Balota, Cor-
tese, Sergent-Marshall, Spieler, & Yap, 2004; Hauk & Pul-
vermiiller, 2004; see New, Ferrand, Pallier, & Brysbaert,
2006, for a review) and may depend on the transparency
of the orthography being investigated. For some transpar-
ent orthographies, such as Italian, effects of word length
on written word recognition have been observed (Barca,
Burani, & Arduino, 2002). However, for other transparent
orthographies, such as Spanish, the effects of word recogni-
tion on lexical processing appear to attenuate with reading
skill (Acha & Perea, 2008). Word length may therefore be
an influential factor in the processing of Modern Greek or-
thography, because Modern Greek is a highly transparent
orthography, although this has yet to be established.

The words listed in GreekLex vary in length, ranging
from 1 to 22 letters. Figure 1 presents the distribution of
words in the lexicon as a function of length. As illustrated in
Figure 1, the majority of words in GreekLex are between 8
and 9 letters in length and constitute 14.13% and 14.23% of
the lexicon, respectively. Approximately 54% of the words
listed in GreekLex are between 7 and 10 letters in length,
and the mean word length is 9.07 letters. To some extent,
the mean length of words listed in GreekLex reflects the
morphological properties of Modern Greek. As a synthetic
language, words can be created in Modern Greek not only
through the addition of a prefix or a suffix but also by com-
pounding two or more roots into one (Mackridge, 1985).
For example, the 18-letter word Aatvooauepikavikog

(masculine adjective for “Latin American”) is formed by
combining the word Aativog (“Latin,” in English), the word
oueptxavos (“American,” in English), and the suffix -ixag,
which denotes an adjectival ending.

Written Word-Form and Lemma Frequency

Words that occur frequently in written texts are recog-
nized and named faster than words that appear less often
(see Balota, 1994, and Monsell, 1991, for a review). For
each word listed in GreekLex, word frequency is reported
as the number of occurrences per million. As mentioned
above, frequency counts were drawn from the HNC Web re-
source, which is published by the Institute for Language and
Speech Processing based in Athens, Greece, and includes
both the word-form and lemma written frequencies.

Because GreekLex represents essentially a subset of the
words listed in the HNC, we sought to investigate the de-
gree to which the database is a representative sample and
whether it shares some principal properties with the larger
HNC corpus. Hatzigeorgiu, Mikros, and Carayannis (2001)
and Mikros et al. (2005) reported some basic quantitative
characteristics of the Modern Greek language using the
HNC. They showed that the distribution of the percentage
of words in the HNC as a function of word length resembles
a Poisson-like distribution. When a comparable distribu-
tion was drawn plotting the summed word frequency of
GreekLex against word length, a distribution of the same
nature emerged (see Figure 2). Moreover, three-letter words
in GreekLex appeared to have the highest summed word
frequency and about 50% of the summed word frequen-
cies were accounted for by words with four or fewer letters.
These figures are similar to those reported by Hatzigeorgiu
et al. and Mikros et al., for the distribution of words in the
first (13 million words) and second (43 million words) ver-
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Figure 1. Distribution of word length for the 35,304 entries in GreekLex.



776

KTORI, VAN HEUVEN, AND PITCHFORD

40
S 35 g
x
)
=~ B0 e
]
4
O
= 25 e e
>
v
c
g . T B B
o
&
L
e 15 e e
o
=
9 1O e
S
S
>
v LS o
0 ——ll e

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Word Length

Figure 2. Percentage of summed word frequency in GreekLex as a function of word length.

sions of the HNC. In GreekLex, the average word in terms
of frequency is 5.7 letters long, which is also comparable to
the mean word length of 5.45 letters reported for the whole
HNC (Hatzigeorgiu et al., 2001; Mikros et al., 2005). The
striking resemblance of the GreekLex data shown in Fig-
ure 2 and the data reported for the HNC (Hatzigeorgiu
et al., 2001; Mikros et al., 2005) demonstrates the degree
to which GreekLex is comparable to the HNC. Seemingly,
GreekLex is highly representative of the distribution of
written words in Modern Greek orthography.

Entries in GreekLex have a written word-form frequency
ranging from 0 to 34,185 occurrences per million, with a
mean frequency of 15.27. The most frequent word is ko
and denotes the conjunction word “and” in English. The
written lemma frequency in GreekLex varies between 0
and 168,561 occurrences per million, with a mean lemma
frequency of 33.89. The word with the highest frequency
is o, which denotes the masculine article in a nominative
case (e.g., o ¢ilog; in English, “the friend”).

Measures of Orthographic Similarity

The processing of a written word leads to automatic
activation of other orthographically similar words that, in
turn, can affect lexical access (see, e.g., Andrews, 1997,
for a review). Measures of orthographic similarity include:
neighborhood density and frequency, transposition neigh-
bors, and addition and deletion neighbors. Each of these
measures was calculated for Modern Greek orthography
using GreekLex.

Neighborhood density and neighborhood fre-
quency. Coltheart, Davelaar, Jonasson, and Besner (1977)
defined an orthographic neighbor as any word that differed
from the target word by one letter position, while preserv-
ing all other letter positions. Thus, hand, lane, laid, and

lend are some of the orthographic neighbors of the word
land. Studies have shown that neighborhood density, which
refers to the number of neighbors related to a word, influ-
ences performance on tasks of visual word recognition (see
Andrews, 1997, and Perea & Rosa, 2000, for reviews).

Another factor that appears to influence the strength of
the neighborhood effect is the frequency of the orthographic
neighbors in relation to a given word. For example, the fre-
quency of the word land is 217 (as determined by Kucera &
Francis, 1967) and one of its orthographic neighbors, hand,
has a higher frequency of 431, whereas its orthographic
neighbors, lane, laid, and lend, each have a lower frequency
count of 30, 77, and 14, respectively (data extracted from
the MRC psycholinguistic database; Coltheart, 1981).

However, the direction of these effects can vary (e.g., An-
drews, 1989, 1992, 1997; Carreiras, Perea, & Grainger, 1997;
Forster & Shen, 1996; Grainger, 1990; Holcomb, Grainger,
& O’Rourke, 2002; Perea & Pollatsek, 1998; Sears, Hino, &
Lupker, 1995; van Heuven, Dijkstra, & Grainger, 1998). Fur-
thermore, neighborhood density and frequency effects also
appear to be task-dependent and affected by decision strate-
gies (e.g., Carreiras et al., 1997; Grainger & Jacobs, 1996).

Until the development of GreekLex, such investigations
have not been possible for Modern Greek orthography,
because counts of neighborhood density and frequency
have not previously been available. Both neighborhood
density and neighborhood frequency of each of the words
listed in GreekLex were determined. For a given word,
neighborhood density was determined by first listing and
then counting the number of words in GreekLex that dif-
fered from the given word by a single letter in any posi-
tion. Neighborhood frequency was then determined by
counting the number of neighbors with a lemma frequency
higher than that of the given word.
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Figure 3 shows the mean neighborhood density and fre-
quency as a function of word length for word entries in
GreekLex ranging from 3 to 12 letters, with a lemma fre-
quency of above 1 per million. This length range was con-
sidered to provide a comprehensive representation of the
statistical properties of Modern Greek orthography and
is also the length range that is typically used in most psy-
cholinguistic experiments (Davis & Perea, 2005). Words
with 4 letters appear to have the greatest mean number
of orthographic neighbors (2.87) and the mean number
of neighbors of higher frequency (1.32) from the entries
listed in GreekLex.

Figure 4 gives information about the number of words
in GreekLex with specific neighborhood density charac-
teristics across word length (3—12 letters). Because a large
percentage (40.8%) of words listed in GreekLex had no or-
thographic neighbors, the number of these words was not
plotted, so as to avoid distortion of scale on the y-axis. In-
stead, the number of words of a specified length with no or-
thographic neighbors is reported in text below each graph.

Figure 4 reveals a tendency for shorter words (ranging in
length from three to five letters) to have more orthographic
neighbors than longer words (with six or more letters). Fur-
thermore, words with five letters or more have a higher inci-
dence of no orthographic neighbors (the highest incidence
being for nine-letter words) than words with five or fewer
letters. The greatest number of orthographic neighbors
(17) occurred for the four-letter word KAPA (the “head,”
in Ancient Greek). A similar relation between neighbor-
hood density and word length has also been observed in
other Indo-European orthographies, including Dutch, En-
glish, and German (Duyck et al., 2004). Future research
can thus determine the effects of neighborhood density and
frequency on the recognition of Modern Greek words.

3.50

Transposition neighbors. A transposition neighbor is
a word that is identical with a given word except for the
reversal of two adjacent letters in any position (Davis &
Taft, 2005). For example, the words martial and marital
are transposition neighbors because they differ from each
other only with respect to the order of two adjacent letters (i
and if). Interference effects of transposition neighbors have
been found in lexical decision, word naming, and semantic
categorization (e.g., Andrews, 1996; Chambers, 1979; Taft
& van Graan, 1998). Furthermore, in masked priming tasks,
word recognition is faster when target words are preceded
by a transposed neighbor prime word or nonword (e.g., Lup-
ker, Perea, & Davis, 2008; Perea & Lupker, 2003a, 2003b).
Recently, Perea and Lupker (2004) demonstrated that in
Spanish, also a transparent orthography, the transposition
neighbor advantage occurs only when the transposed letters
are consonants and not when they are vowels. Thus, similar
investigations in Modern Greek could determine how the
nature of transposition-neighbor effects on written word
recognition is mediated by orthographic transparency.

For each lexical entry in GreekLex the number of trans-
position neighbors was determined. The proportion of the
words in GreekLex that have at least one transposition
neighbor (e.g., AT'PIA [in English, wiLD] is a transposi-
tion neighbor of APTIA [in English, HOLIDAY]) is 0.6%.
Four words were found to have two transposition neigh-
bors (e.g., AIT'A and "'AIA [in English, GOAT and EARTH,
respectively] are both transposition neighbors of AT'IA [in
English, sAINT]).

Addition and deletion neighbors. Addition and de-
letion neighbors (also referred to as subset and superset
words, respectively) represent two additional measures of
orthographic similarity. An addition neighbor is a word
that differs from the given word by the addition of a single
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Figure 3. Distribution of mean neighborhood density and frequency as a function of word length (3—12
letters) for word entries in GreekLex with a lemma frequency of above 1 per million.
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letter at any position. For example, the words smash and
marsh are both addition neighbors of the word mash. A
deletion neighbor of a word is a letter string that differs
from the given word by the deletion of a single letter at
any position. For example, the words sag and age are both
deletion neighbors of the word sage. Recent investiga-
tions have shown that addition and deletion neighbors
influence reaction times in lexical decision (Davis &
Perea, 2008; Davis & Taft, 2005; De Moor & Brysbaert,
2000; van Heuven & Dijkstra, 2005) and semantic cat-
egorization (Bowers, Davis, & Hanley, 2005). Such find-
ings strengthen the argument that during reading, ortho-
graphically similar words are automatically activated (see
also Lonke, Martensen, van Heuven, & Sandra, in press).
The above studies showed effects of addition and dele-
tion neighbors in Dutch, English, and Spanish. However,
whether or not similar effects can be found in Modern
Greek needs to be investigated.

GreekLex words that differ from each other by the addi-
tion or deletion of a single letter at any position were calcu-
lated to determine addition and deletion neighbors, respec-
tively. 8% of the word entries in GreekLex appear to have at
least one addition neighbor (e.g., AT'PIA [in English, wiLD]
is an addition neighbor of TPIA [in English, OLD LADY]). The
word APA (S0, in English) is the word with the most (i.e.,
14) addition neighbors. Similarly, 9.7% of the GreekLex
words have at least one deletion neighbor (e.g., TQNIA [in
English, CORNER] is a deletion neighbor of AT'QNIA [in
English, suspeNSE]). The word AT'PIA (WiLD, in English) is
the word with the most (i.e., four) deletion neighbors.

Sublexical Frequency Measures:
Letters and Bigrams

A great deal of empirical and theoretical work has been
dedicated to the investigation of the functional units that
mediate the transition from the low-level visual descrip-
tion of a lexical stimulus to the actual lexical representa-
tion in long-term memory (e.g., Hofmann et al., 2007;
Ziegler & Goswami, 2005). Orthographic representations
at the level of both individual letters and letter clusters
(i.e., bigrams and trigrams) have been proposed to op-
erate during orthographic processing (e.g., Humphreys,
Evett, & Quinlan, 1990; McClelland & Rumelhart, 1981).
Moreover, the effects of both letter frequency (e.g., Jones,
2001) and bigram frequency (e.g., Westbury & Buchanan,
2002) on word processing suggest that these measures
may affect experimental findings and prompt researchers
to control for them when using letters and strings of letters
as stimuli (Jones & Mewhort, 2004).

GreekLex is the first database that includes both type
and token frequency measures for letters and bigrams. A
bigram is defined as an adjacent letter pair within a word.
For example, the word ATIOPIA (“question”) has five
bigrams: AIT; ITO; OP; PI; TIA. The type measure was de-
termined by the number of words that contained a specific
sublexical unit, whereas the token measure was obtained
from the summed lemma frequencies of the words that
contained a specific sublexical unit. These orthographic
measures were derived from all the words in the GreekLex

database across positions, and their calculations were
based again on words in capital letters (see above).

Both type and token letter-frequency measures are given
in Appendix A. Letter A has the highest type frequency,
whereas letter O has the highest token frequency, and let-
ter ¥ has both the lowest type and token frequency in
GreekLex. To examine the consistency of letter-frequency
counts between GreekLex and the ones reported by Mikros
etal. (2005) for the whole HNC, we computed the Pearson
product—-moment correlation coefficient. The correlation
coefficient of token letter counts between GreekLex and
an earlier version of HNC (with 33 million words) was
91 (p <.0001), demonstrating a high agreement of token
letter frequency.

The type and token bigram frequencies collected from
GreekLex are given in Appendix B. It is apparent from this
predecessor-by-successor table that not all pairwise letter
combinations are possible in the Modern Greek orthogra-
phy. For example, letter pairs such as I'B, A®, and ¥M are
not found in the orthography of Modern Greek. Such letter
pairs appear not to be legal in Modern Greek orthography
and should thus be avoided in the construction of nonword
stimuli. The type bigram frequency ranges from 1 to 12,308
and the token bigram frequency ranges from 0 to 190,273.
The bigram OX has the greatest number of appearances and
the highest summed lemma frequency in GreekLex.

Summary and Future Development

Here we have introduced GreekLex, a lexical database
consisting of 35,304 Modern Greek words, which, for the
first time, includes collectively a series of orthographic
measures based on Modern Greek orthography. GreekLex
should thus enable more stringent control than has pre-
viously been possible over the selection of word stimuli,
and the creation of nonword stimuli, for use in psycholin-
guistic research on word processing. The process of item
construction for psycholinguistic research on the process-
ing of written words is not a trivial matter. As Duyck et al.
(2004) have pointed out,

to be able to draw valid and general conclusions on
the basis of the experiment’s outcome, the selection
of words has to be performed with the utmost care;
items have to be manipulated adequately on the ex-
perimental variables under scrutiny, and items in dif-
ferent conditions have to be matched appropriately
on potentially confounding factors. (p. 488)

GreekLex is the first database that will allow such ma-
nipulations and matching procedures to be made on item
construction in Modern Greek. Future developments of
GreekLex involve the inclusion of syntactic and phono-
logical information as well as the calculation of syllable
frequency counts that would enable further insight into the
orthographic processing of Modern Greek.

AUTHOR NOTE

Correspondence concerning this article should be addressed to M. Ktori,
School of Psychology, University of Nottingham, University Park, Not-
tingham NG7 2RD, England (e-mail: Ipxmk2@nottingham.ac.uk).
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NOTES

1. For deep orthographies, such as English, regularity and consistency
are other orthographic properties that have been shown to influence word
reading (Coltheart, Besner, Jonasson, & Davelaar, 1979; Seidenberg,
Waters, Barnes, & Tanenhaus, 1984). These lexical properties should
be of little relevance to the orthographic processing of Modern Greek,
however, because Modern Greek is a very transparent orthography, with
highly consistent mappings between graphemes and phonemes.

2. The Hellenic National Corpus is available at the following Web ad-
dress: hnc.ilsp.gr/. The HNC is a growing corpus and is constantly being
updated with the addition of new documents. The HNC was used in the
construction of GreekLex during the period of January to March 2007.

APPENDIX A
Type and Token Letter Frequency
in GreekLex

Type Token
Letter Frequency Frequency
(6] 36,920 579,586
A 39,008 528,074
E 17,693 479,883
1 28,715 420,299
P 29,067 399,023
Q 9,534 339,754
T 20,022 263,979
r 6,639 246,370
M 12,982 229,767
P 19,064 214,218
N 13,785 212,775
II 12,318 210,809
Y 11,505 210,798
K 14,801 193,147
H 11,680 168,553
A 11,964 136,757
A 6,036 89,962
X 3,955 60,211
(S} 3,143 50,158
o] 4,640 42,216
B 3,046 32,574
V4 2,465 24,308
= 1,853 17,669
¥ 731 4,932

(Continued on next page)
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APPENDIX B
Predecessor-by-Successor Table of Type and Token Bigram Frequencies in GreekLex
Predecessor A B T A E V4 H (€] 1 K A
Type Bigram Frequency

A 579 1,442 828 165 721 37 707 2,072 1,813 2,534
B 896 7 28 41 272 1 121 446 192
r 740 313 43 631 328 1,086 587 173
A 857 725 526 2,102

E 205 183 455 186 6 141 14 177 2,098 1,022 1,293
Z 237 127 117 191 1
H 14 274 92 3 3 137 3 156 490
(©] 343 790 403 191 63
! 5,380 288 413 1,097 421 922 221 270 41 4,903 692
K 3,103 24 2 53 748 2 428 19 971 96 572
A 2,225 26 34 5 1,423 1 1,078 10 2,122 90 665
M 4,022 219 1 1,645 554 1,164 1

N 2,042 1 310 1,078 19 912 283 2,024 8 1
= 331 518 201 386

O 132 458 1,598 913 215 86 131 304 1,246 1,227 2,157
I1 2,622 1,475 300 1,411 1 796
P 3,881 83 499 179 1,239 6 682 123 3,801 198 52
> 938 87 9 29 377 2,077 197 1,548 888 32
T 3,522 1,638 200 2,531 1 3,872 1 34
Y 221 165 493 320 53 92 52 264 40 421 1,024
[ 802 1 354 242 80 782 1 127
X 733 365 266 56 467 84
¥ 91 78 182 157

Q 16 21 166 233 1 4 9 45 36 45 148

Token Bigram Frequency

A 3,312 13,618 7,926 1,036 7,597 138 10,245 84,942 13,337 26,972
B 12,438 139 468 331 4,143 0 771 2,009 3,538
r 8,768 2,291 69 6,746 4,303 23,538 4,905 618
A 4,853 18,509 9,945 33,344

E 2,730 2,394 166,483 5,975 4 915 28 2,410 46,453 11,579 17,622
z 754 299 2,464 1,065 4
H 51 5,217 680 2 12 1,797 12 1,195 5,311
(C] 11,367 17,740 3,016 1,309 658
I 64,032 2,714 4,193 12,494 3,964 11,120 1,346 3,157 220 61,316 4,925
K 70,156 67 1 1,014 9,280 1 7,453 448 4,809 482 4,904
A 16,069 128 93 25 20,553 0 13,325 343 18,529 290 15,002
M 54,861 4,485 0 47,744 9,525 10,910 0

N 54,425 0 3,562 11,600 50 10,058 2,105 17,062 11 3
=2 2,783 3,332 5,187 2,831

(6] 319 4,028 11,121 7,495 2,240 561 1,463 2,446 23,430 7,631 28,212
I1 30,396 18,774 4,298 20,853 0 7,467
P 41,029 305 11,259 787 13,050 2 6,250 1,360 41,288 1,943 41
z 4,782 557 30 584 10,478 38,854 1,657 16,312 6,735 239
T 40,732 23,489 220 34,204 2 54,114 2 390
Y 1,073 2,258 4,675 1,153 182 979 626 4,111 141 1,899 6,229
[od 7,618 1 5,930 2,838 760 3,795 1 185
X 4,801 6,038 4,773 1,231 4,746 164
v 165 267 3,533 243

Q 81 185 1,405 605 0 80 734 920 276 283 499
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APPENDIX B (Continued)
M N ) O IT P z T Y [ X ¥ Q
Type Bigram Frequency (Continued)
1,436 4,068 318 95 1,754 3,802 3,388 3,342 619 1,004 620 81 142
1 600 285 54 99
205 203 1 912 641 200 94 482
3 2 952 433 270 165
771 1,714 586 302 1,092 2,641 827 1,356 1,604 389 248 58 180
1 3 339 46 1,359
1,062 381 35 6 95 728 3,059 1,528 1 96 140 43 1
134 70 405 321 260 160
948 1,470 57 3,025 407 656 3,466 969 8 185 325 48 552
51 59 6,111 59 860 23 831 367 36 24 311
94 11 2 2,782 43 9 128 552 42 5 2 566
298 140 2,959 1,249 1 2 233 177 32 242
98 3 2,681 1 141 2,046 217 8 2 1,509
194 5 6 132 57
1,938 1,827 171 72 1,755 1,709 12,308 1,442 3,139 817 541 99 33
157 3,169 36 1,367 2 473 190 2 288
446 218 17 4,402 103 201 99 505 495 137 359 3 1,204
1,590 7 819 411 8 302 3,588 1,216 262 239 299
32 8 4,265 2,165 602 65 427 4 1 591
993 1,102 56 146 1,047 1,573 1,137 994 2 277 436 56 442
26 894 332 2 173 398 413
20 182 731 3 378 208 157 297
42 147 34
603 1,325 14 50 228 441 711 808 1 48 47 1 8
Token Bigram Frequency (Continued)
11,061 45,247 4,509 537 32,182 30,249 42,221 32,227 13,623 12,068 2,919 176 6,123
0 5,041 2,816 103 771
3,443 2,325 2 12,902 5,942 1,380 1,531 167,607
2 0 8,835 5,393 6,455 2,626
6,607 42,050 6,985 3,887 22461 37,476 16,175 20,551 18,535 3,580 14,498 493 2,603
11 4 1,710 151 17,730
19,147 7,278 260 4 932 8,620 24,646 12914 1 1,167 905 489 0
2,223 1,760 2,938 2,630 3,157 3,353
21,119 21,678 879 46,021 6,239 7,611 29913 14,325 26 954 4,066 267 7,817
268 585 64,691 1,404 9,063 178 7,511 6,417 440 31 3,292
650 201 12 32,199 388 6 557 8,778 514 4 26 8,651
4,241 485 81,490 8,006 2 0 1,151 3,408 96 3,217
862 0 36,399 0 974 16,614 1,168 1 0 34,565
1,160 10 16 1,168 1,018
26,518 21,459 648 691 17,379 22,113 190,273 21,577 101,085 4,656 6,198 1,222 580
574 82,973 82 30,125 1 5,993 686 0 7,453
2,695 4,319 252 51,273 192 995 297 2,517 3,427 941 6,733 11 22,478
9,068 9 11,646 2,815 124 2,146 30,367 20,494 2,686 5,577 5,570
481 6 74,870 14,373 1,618 850 5,154 18 1 13,061
10,608 15937 1,671 2,486 15,882 15,607 22,446 17,743 1 1,168 3,141 415 4,735
155 10,774 1,225 5 1,287 2,332 5,277
438 2,832 7,131 0 7,995 594 1,517 17,328
242 409 73
3,020 15,992 121 163 4,938 8,907 19,897 7,599 0 214 193 0 13

(Manuscript received October 12, 2007;

revision accepted for publication February 4, 2008.)
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