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Abstract
This paper presents a usage-based cognitive approach to the different rates at which
Icelandic masculine forms in nominative/accusative plural -ur are reanalysed as feminine.
Of the 14.92% of nouns in plural -ur, 91.89% are feminine, others masculine. Syncretism in
nominative/accusative plural is exceptionless among feminines, but relatively rare among
masculines. Interestingly, plurals such as masculine eigendur ‘owners’, fætur ‘feet’, vetur
‘winters’ occasionally yield the feminine outputs definite eigendur-nar, fætur-nar,
vetur-nar, and are sometimes modified by feminine forms of adjectives and determiners.
As the full set of forms in plural -ur is highly schematic, we might expect reanalysis –
viewed as a property of a schema’s productivity – to correlate proportionately with the
frequency of corresponding masculine forms. However, corpus data for Icelandic betray
a mismatch. Through a network model approach that emphasises prototype structure,
minimal schematicity is shown to impact the rate of reanalysis by means of a gang effect.

Keywords: frequency; gang effect; gender; Icelandic; inflectional morphology; productivity; prototype
structure; reanalysis; schemas; usage-based

1. Introduction
This article deals with different inflectional classes in Icelandic (Ice.) and the
moderate PRODUCTIVITY found with some of these.1 Specifically, it examines the
different rates at which masculine (MASC) forms in syncretic nominative/accusative
plural (NA.PL) -ur are treated as feminine (FEM) due to varying degrees of phonetic
and/or semantic similarity to clusters of feminines in the same ending. To account
for the reanalyses that underlie this treatment, I employ the machinery of cognitive
linguistics and its usage-based approaches to morphology, focusing on the relation
between TYPE FREQUENCY, SCHEMATICITY, and productivity.

Type frequency and schematicity are recognised determinants of productivity in
the established usage-based cognitive literature. Type frequency is equated with the
number of items that follow an inflectional pattern, while schematicity is defined by
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the degree of phonetic dissimilarity between them (e.g. Bybee 2007:9, 2010:67).
Productivity is measured as the rate at which a SCHEMA ‘attracts’ inflectional forms
by ANALOGY, defined here as the process by which existing knowledge is extended to
new contexts (e.g. Gentner 2005; Barðdal 2008:1, 9; Bybee 2010:57).

Schemas are cognitive generalisations that specify the basic outline common to
any number of items perceived as similar (Langacker 1987:132–135; Taylor 2003:67;
Tuggy 2007:83). The process of schematisation is gradient, yielding formally contin-
uous schemas in taxonomies of increasing abstraction. This gradience reflects the
view that schemas take account of all formal and functional attributes common
to a set of items at distinct levels of complexity (e.g. Bybee 2001:27; Audring 2019).

Productivity is considered to proceed via reference to schemas. Inflection classes
characterised by both high frequency and high schematicity generally prove the
most productive, as these impose the least phonetic constraints on membership.
However, language change demonstrates that productivity is also gradient: classes
of all shapes and sizes show different rates of productivity cross-linguistically
(Barðdal 2006, 2008).

Low schematicity can mediate the constraints of low type frequency by means of
a GANG EFFECT. In other words, while a low frequency class is unlikely to prove
highly productive, it may show limited productivity if its members are phonetically
coherent (Bybee 2010:69). A well-known example is the extension of the English
strong schema [Xear]present ∼ [Xore]past,2 e.g. present bear ∼ past bore, swear ∼
swore, tear ∼ tore, to the paradigm of formerly weak wear, resulting in past wore
(see Axelsdóttir 2015 and Markússon 2021, 2022 for examples of the gang effect
in Icelandic and Faroese).

In this connection, Icelandic exhibits significant correlation between the
phonetic bases for inflection class membership and grammatical gender (Berg
2019), a factor generally acknowledged to determine the direction of inflection class
shift and, often simultaneously, gender REANALYSIS (e.g. Bjorvand 1972, 1975;
Bernharðsson 2004; also Ralli 2002 on Modern Greek). The objective here is to
account for the different rates at which masculine forms in NA.PL -ur are reanalysed
as feminine on account of this correlation, as betrayed chiefly by use of the feminine
definite article (DEF) NA.PL -nar, instead of expected masculine N.PL -nir, A.PL -na,
but also (less frequently) by agreement with feminine modifiers.

Significantly, reanalysis associated with NA.PL -ur is all but exclusively masculine
to feminine, a factor attributed to DISPERSION: the morphological contexts in which
an exponent occurs (following Gries & Ellis 2015). Crucially, of the 14.92% of
Icelandic nouns in plural -ur, 91.89% are feminine, with most belonging to the
largest weak feminine class, e.g. N.SG stelpa ‘girl’ ∼ NA.PL stelpur (see Kvaran
2005:239).3 Conversely, just 8.11% in plural -ur are masculine (Svavarsdóttir
1993:105). Further, syncretism in the nominative/accusative plural is exceptionless
among Icelandic feminine nouns but, by contrast, relatively rare among masculines.
Therefore it is argued that masculine forms in NA.PL -ur pattern with the corre-
sponding forms of feminines based on the ending alone, which has high CUE

VALIDITY for treatment as feminine due to properties of its dispersion.4

It should be noted immediately that masculine forms in plural -ur are treated as
feminine in the minority of instances. Based on searches conducted in the isTenTen
corpus, which consists of sources including social media, plural fætur ‘feet’ is the
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masculine form most frequently reanalysed at a rate of 22.82%.5 However, it is
considered interesting that reanalysis occurs at all, given that corresponding forms
in other endings hardly ever undergo gender reanalysis (see Þórhallsdóttir 1997,
Bernharðsson 2004; also Jónsdóttir 1988–1989, 1993 on the endings NA.PL -ar
and -ir, properties of their dispersion regarding gender, and schematicity).

Additionally, it is argued that treatment as feminine is significantly influenced by
the phonetic similarity that a masculine form bears to clusters of feminines beyond
common plural -ur. For this reason, particular attention is paid to the relatively high
rate at which masculine NA.PL fætur is attracted by the schemas for a small,
phonetically coherent MICROCLASS of just six feminine nouns (see Dressler
2003:35). To demonstrate the impact of phonetic similarity, appeal is made to
the NET EFFECT, illustrated as a NETWORK MODEL interpretation of the prototype
structure of inflectional classes and resultantly varying degrees of cue validity for
treatment as feminine.

Section 2 provides a brief overview of Icelandic noun inflection and delineates the
prototype structure of a feminine subclass in NA.PL -ur. Section 3 explicates the
analogical processes that facilitate the microclass’s productivity. Section 4 reports
on different rates of reanalysis for masculine forms in NA.PL -ur with reference
to phonetic and semantic constraints imposed by individual schemas. Section 5
defines the net effect and accounts for the data presented in Section 4. Section 6
offers conclusions.

2. Prototype structure of a feminine subclass in NA.PL -ur
This section delineates a subclass of strong feminines whose prototype structure
centres around the inflection of six nouns: blók ‘non-entity, wretch’, bók ‘book’,
bót ‘patch’, brók ‘trousers’, nót ‘(fishing) net’, and rót ‘root’, henceforth referred
to as the Xó/æT-microclass. The notation ‘X’ abstracts over the various onset
consonants and consonant clusters of the Xó/æT-microclass, although historically
only b (bók, bót), bl- (blók), br- (brók), n- (nót), and r- (rót) occur. The notation
‘-ó/æ-’ references vocalic alternation between singular/dative and genitive plural
blók-, bók-, bót-, brók-, nót-, rót- and nominative/accusative plural blækur,
bækur, bætur, brækur, nætur rætur. Upper-case ‘T’ abstracts over the voiceless
stops -t or -k in coda position, where this notation represents the historical fact that
before the addition of borrowed blók, stem-final -t occurred in the majority of forms.

Assignment of items to a minimally schematic microclass proceeds by analogy
with the relevant subclass’s most prototypical schema(s) (see Barðdal 2006, 2008).
Experiments by Rosch (1975) indicate that categorisation is a domain-general
cognitive process facilitated by perceived similarity to a PROTOTYPE (also Rosch
et al. 1976). The prototype is a schematically represented entity which abstracts over
features common to all members of a category, though some members share more
features with the prototype than others. Crucially, Lakoff (1987) has demonstrated
that categorisation by prototype is evident through language use.

It should be noted immediately that the current study is not the first to posit a
minimally schematic microclass of Icelandic nouns centred around a prototypical
phonetic structure. Knudsen (1967) posits the feminine microclass Ice. brík
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‘armrest’, flík ‘item of clothing’, tík ‘female dog, bitch’ on phonetic grounds,
e.g. the rhyme sequence -ík, plural -íkur, i.e. plural bríkur, flíkur, tíkur.6 The femi-
nine subclass that centres around the Xó/æT-microclass subsumes Knudsen’s
microclass, as is fleshed out below.

First, however, a brief overview of Icelandic noun inflection is in order, where
members of the feminine subclass may serve as exemplary. Icelandic nouns are inflected
for case – nominative, accusative, dative (D), genitive (G) – and number – singular (SG),
plural. The inflected definite article is almost always suffixed to the inflected form of the
noun. Icelandic nouns are masculine, feminine, or neuter (NEUT).

While gender is of major relevance for agreement (Corbett 1991:105), gender
classes in Icelandic – as in some other Germanic languages – can be viewed as macro
inflectional classes subsuming several micro inflectional subclasses (Enger 2004;
Kürschner & Nübling 2011). As noted in Section 1, developments in Icelandic have
tended toward correlation between phonetic attributes and inflection class member-
ship, where the morphophonological properties of paradigms often indicate and
assist with gender assignment. This is demonstrated in (1) by the paradigms of
strong FEM rót, nótt ‘night’, and geit ‘goat’, shown alongside the standard paradigm
of MASC fótur (the masculine articles N.PL -nir and A.PL -na are in bold).7

(1) N.SG-DEF rót-in nótt-in geit-in fótur-inn
A.SG-DEF rót-ina nótt-ina geit-ina fót-inn
D.SG-DEF rót-inni nótt-inni geit-inni fæti-num
G.SG-DEF rótar-innar nætur-innar geitar-innar fótar-ins-

N.PL-DEF rætur-nar nætur-nar geitur-nar fætur-nir
A.PL-DEF rætur-nar nætur-nar geitur-nar fætur-na
D.PL-DEF rótu(m)-num8 nóttu(m)-num geitu(m)-num fótu(m)-num
G.PL-DEF róta-nna nótta-nna geita-nna fóta-nna

As is evident from (1), masculine fótur shows a similar phonetic structure and
inflection to nouns of the Xó/æT-microclass beyond the ending plural -ur, namely
a genitive singular in -ar, where most masculines have -s, along with stem-final -t,
and (mostly) parallel alternation between -ó- and -æ-. While Ice. rót, nótt, and geit
belong to the broader subclass of feminines in plural -ur (Kvaran 2005:221; see
Iversen 1972:68 for historical classification), the inflection of nótt and geit differs
from that of rót in graded fashion.

The prototypical nominative/accusative/dative singular of strong feminines is
syncretic and monosyllabic (though see Þórhallsdóttir 2007). Among members of
the feminine subclass, this form normally alternates with a disyllabic genitive
singular in -ar and nominative/accusative plural in -(u)r, e.g. singular kind(ar)
‘sheep’ ∼ plural kindur, geit(ar) ∼ geitur, eik(ar, eikur) ‘oak’ ∼ eikur, flík(ar) ∼
flíkur. These occur with the feminine article NA.PL -nar, i.e. kindur-nar, geitur-
nar, etc. Additionally, many paradigms exhibit i-umlaut alternation, e.g. singular
mörk (merkur/markar) ‘250 gr.’ ∼ plural merkur, kló(ar) ‘claw’ ∼ klær, rót(ar) ∼
rætur (Iversen 1972:17–20).

Members of the Xó/æT-microclass have a monosyllabic nominative/accusative/
dative singular form with ó [ouː] as its nucleus and a coda in stem-final -t or -k.
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Similarly, the genitive singular ends in -ar, the nominative/accusative plural in -ur.
The microclass also exhibits i-umlaut alternation between singular and dative/genitive
plural -ó- [ouː] and nominative/accusative plural -æ- [aiː] (see above).9

Feminine nótt is not considered prototypical for the following reasons. The vowel
of the singular is short [ou] due to the nature of its coda (see Árnason 2005:135 on
vowel length and syllabification in Icelandic). Further, its genitive singular is
syncretic with NA.PL nætur, as opposed to exhibiting alternation like rótar
∼ rætur. Despite this, nótt is considered closer to the prototype than other members
of the wider feminine subclass, due to parallels in i-umlaut alternation: see (1).

Less prototypical are feminine geit, eik, flík, for example. While the coda of each
complies with the prototype, the respective nuclei consist of [eiː] (geit, eik) and [iː]
(flík), neither of which engages in i-umlaut alternation, e.g. singular geit(ar) ∼ plural
geitur, flík(ar) ∼ flíkur. Existence of G.SG eikur beside more prototypical eikar
further distances eik from the prototype.

Significantly, only stems in singular -ót, -ók take up the Xó/æT-microclass
pattern. Note that e.g. NEUT flóð ‘flood’, FEM dós ‘can’, NEUT/FEM bón ‘polish/
request’ never alternate with plural *flæður, *dæsur, or *bænur, respectively, while
borrowed FEM blók and NEUT/FEM kók ‘Coke™’ alternate with plural blækur and
(occasionally) kækur (see Markússon 2022; also Section 3.1). These factors provide
further justification for the prototypical structure of the feminine subclass as it
centres around the Xó/æT-microclass.

Consider in this connection Ice. NA.PL dætur (of dóttir ‘daughter’) andmæður (of
móðir ‘mother’). While the stem of the former meets the phonological definition of
the prototypical rhyme, the latter contains stem-final <ð> [ð], meaning that dætur
is phonetically closer to the prototype than mæður. Further, dóttir and móðir likely
form a more consistent microclass with masculine bróðir ‘brother’ (plural bræður),
faðir ‘father’, and feminine systir ‘sister’, on morphophonological and semantic
grounds (Iversen 1972:66–67; Kvaran 2005:406).

3. The gauge for minimal schematicity
3.1 The (limited) productivity of the Xó/æT-microclass

Due to the acknowledged causal relation between type frequency and schematicity,
on the one hand, and productivity, on the other (see Section 1), it perhaps comes as
no surprise that the Xó/æT-microclass has shown highly limited productivity asso-
ciated with two borrowings. According to www.timarit.is, a text corpus for written
Icelandic from the early twentieth century onward, feminine plural blækur was first
deduced from FEM blók in the 1920s; compare British English bloke (Magnússon
1989: s.v. blók). Subsequently, (humorous) feminine plural kækur was first deduced
from NEUT/FEM kók around 1960.

Markússon (2022) argues that the relations NAD(G).SG blók(ar) ∼ NA.PL(-DEF)
blækur(-nar) and kók ∼ kækur(-nar) are unambiguously based on the model of
e.g. bók(ar) ∼ bækur(-nar), as illustrated by the proportion in (2).

(2) NAD(G).SG bók(ar) : NA.PL(-DEF) bækur(-nar)
NAD(G).SG blók(ar) : NA.PL(-DEF) X; X = blækur(-nar)
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The case is made in subsequent sections that most instances of (innovative) femi-
nine plural definite fætur-nar, first recorded in the sixteenth century (Þórólfsson
1925:86), also results from analogy with the Xó/æT-microclass. The paradigm of
masculine fótur from (1) is repeated in (3), this time with feminine plural definite
forms in -nar (in bold).

(3) MASC/FEM
N.SG-DEF fótur-inn
A.SG-DEF fót-inn
D.SG-DEF fæti-num
G.SG-DEF fótar-ins

N.PL-DEF fætur-nir/fætur-nar
A.PL-DEF fætur-na/fætur-nar
D.PL-DEF fótu(m)-num
G.PL-DEF fóta-nna

As discussed in Section 2, Ice. fótur exhibits various points of similarity with
e.g. prototypical rót. It seems, then, that the paradigm in (3) offers multiple points
of phonetic alignment with the Xó/æT-microclass.

3.2 Fótur: masculine singular vs. (occasionally) feminine plural

This section argues that treatment of masculine forms in plural -ur as feminine
occurs independently of the rest of the paradigm. This view is based on the fact that
singular forms of fótur are masculine only. To demonstrate that such treatment can
be an expression of grammatical gender, as well as of inflection class membership
(Enger 2004; Kürschner & Nübling 2011), syntactic contexts where plural (definite)
fætur(-nar) agrees with feminine modifiers are considered.

A search of the isTenTen corpus returned results for adjectival phrases such as
feminine stórar fætur ‘big feet’, þreyttar fætur ‘tired feet’, blautar fætur ‘wet feet’,
báðar fætur ‘both feet’, fjórar fætur ‘four feet’, and others. In such examples, the
attributive adjective in -ar is the feminine nominative/accusative plural form.
Corresponding masculine forms end in N.PL -ir and A.PL -a.

Additional evidence comes from examples such as those in (4), where the form of
both the article and modifiers is overtly feminine.

(4) a. Þú ert með báð-ar fætur-nar á jörð-inni
You-2.SG are with both-F.ACC.PL feet-DEF.F.ACC.PL on earth-DEF
‘You have both your feet on the ground.’

b. Ég sá ekki á henni fætur-nar, vel má vera að þær
I saw not on her feet-DEF.F.ACC.PL well may be that they-F.NOM
hafi verið máttlaus-ar
have been powerless-F.NOM.PL
‘I didn’t see her feet but it may well be that they were useless.’

c. að hita fætur-nar sín-ar því þær eru
to heat feet-DEF.F.ACC.PL her-ACC.PL.REFL because they-F.NOM are
alltaf kald-ar
always cold-F.NOM.PL
‘to heat her feet because they are always cold’
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Of the 1,274 examples of feminine plural fætur-nar contained in the isTenTen
corpus, these agreed with feminine modifiers a total of 85 times, or in 6.67% of
instances. While this amount is not highly significant, it is argued that use of femi-
nine fætur-nar in 22.82% of all instances of the definite form suffices to demonstrate
at least moderate treatment as feminine. Indeed, the nominative/accusative plural
article is inescapably suggestive of grammatical gender irrespective of the form of
the preceding inflectional ending: MASC N.PL -nir ∼ A.PL -na, e.g. MASC hestar-nir ∼
hesta-na ‘the horses’, gestir-nir ∼ gesti-na ‘the guests’, fætur-nir ∼ fætur-na; FEM
NA.PL -nar, e.g. rætur-nar, myndir-nar ‘the pictures’, greinar-nar ‘the branches,
articles’, therefore FEM NA.PL-DEF fætur-nar.

Conversely, use of modifiers is not a compulsory property of any syntactic
context. In other words, while it is true that both the form of the definite article
and agreement provide evidence for the expression of grammatical gender, agree-
ment in just 6.67% of cases does not constitute evidence against use of the plural
definite article -nar as an expression of the same (see below).

Concerning gender mismatches between different forms of the same word, such
dynamics are admittedly rare in Germanic. However, Ice. fræði ‘field of study,
(academic) subject(s), fields of study’ offers an example of such a dynamic.
Plural forms of fræði are grammatically neuter, as the example in (5) demonstrates
(from www.timarit.is).

(5) Öll eiga þessi fræði hæli í
All-NEUT.N.PL own these-NEUT.N.PL studies refuge in
Háskóla-num, enda byggjast þau á
university-DEF.MASC.D.SG since build-3.PL.PRES.MID they-NEUT.N on
vísindaleg-um aðferð-um
scientific-D.PL methods-D.PL
‘All these subjects belong at the university, since they are based on scientific methods.’

The forms Öll, þessi, and þau are neuter plural. Conversely, singular forms
of fræði are treated as feminine, e.g. FEM málfræði ‘grammar’, lyfjafræði
‘pharmacology’, hagfræði ‘economics’, and would be referred to collectively as
neuter plural fræði, e.g. NEUT Öll : : : þessi fræði in (5). Despite this dynamic,
the distinction between the singular as feminine and the plural as neuter is not
clear-cut.

The nominative plural is considered a principal part in Icelandic. In other words,
one of the roles of the nominative plural form, in conjunction with that of the nomi-
native and genitive singular forms, is to indicate inflection class membership and
therefore also grammatical gender (Kvaran 2005:221–222; see e.g. Finkel &
Stump 2007 on principal parts). However, irrespective of gender, the dative plural
of almost all nouns ends in -um, while the most common ending in the genitive
plural is -a: see the paradigms in (1).10

Further, the inflection of all modifiers is characterised by syncretism of the dative
plural form in all three genders. This applies to the genitive plural too. Therefore
dative plural fræðum and genitive plural fræða, whether modified or not, can for all
intents and purposes be assigned the same gender as NA.PL fræði. Conversely, gender
cannot be assigned on the basis of the dative and genitive plural and, consequently,
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these cannot impede gender reanalysis of the plural nominative and/or accusative
form(s) of a given noun.

Therefore it is also impossible to discern whether some instances of D.PL(-DEF)
fótum(-num) or G.PL(-DEF) fóta(-nna) betray reanalysis as feminine. In other words,
dative plural -um and genitive plural -a are the antithesis of principal parts for
Icelandic nouns. Conversely, the nominative/accusative plural has high cue validity
for treatment that accords with the expression of grammatical gender.

The regularity of dative plural -um and genitive plural -a appears not to have
exerted paradigmatic pressure on gender neutralisation in Icelandic, unlike in some
Germanic languages. Indeed, the vocalic elements of the plural endings Ice. -ar, -ir,
and -ur are still clearly distinguished (Árnason 2011:66–67). Therefore association
of these phonetically distinct endings may account for the general rarity with which
the relevant form(s) undergo gender reanalysis (although see Davidson 1990 on the
loss of gender distinctions in Swedish, where plural -ar, -or, and -er are still clearly
distinguished in the modern language; see also Section 4.2).

With this in mind, a search of the isTenTen corpus for the overtly feminine forms
A.SG *fót-ina, D.SG *fót-inni, and G.SG *fótar-innar returned no results. This is
perhaps surprising considering that the indefinite singular accusative and genitive
forms, i.e. fót and fótar, pattern perfectly with the Xó/æT-microclass, e.g. rót and
rótar. Indeed, given that fótur is subject to treatment as feminine at all renders
the forms in question perfect candidates for participation in the process.

However, the cross-linguistic tendency towards a relation between meaning and
form, as demonstrated by Bybee (e.g. 1985, 2015:106), may account for the resis-
tance of A.SG fót and G.SG fótar to reanalysis. In this connection, the morphological
structure of singular nominative fótur and dative fæti is highly suggestive of mascu-
line grammatical gender. This is demonstrated by comparison with the singular
forms of Ice. hestur ‘horse’, a typical masculine strong noun, shown in (6) (inflec-
tional endings in bold).

(6) N.SG hestur
A.SG hest
D.SG hesti
G.SG hests

Within the relational context that characterises paradigmatic structure, the endings
singular -ur and -i are typical of strong masculines.11 Indeed, the same applies to the
relation between N.SG -ur, A.SG -Ø, and D.SG -i as in hestur ∼ hest ∼ hesti; see also
fótur ∼ fót ∼ fæti.

Conversely, G.SG -ar is prototypical for strong feminines: see the paradigms of rót
and geit in (1). Theoretically, this property of the ending’s dispersion perhaps
renders genitive fótarmore susceptible than accusative fót to reanalysis as feminine.
However, occasional occurrence of innovative masculine D.SG-DEF fót(i)-num and
G.SG-DEF fóts-ins, instead of standard fæti-num and fótar-ins, coupled with the non-
occurrence of overtly feminine singular forms, provides evidence that the singular
tends to pattern with other strong masculines.

Crucially, i-umlaut alternation in singular N fótur ∼ A fót ∼ D fæti in
co-occurrence with a genitive singular in -ar has parallels in the inflection of a
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subclass of Icelandic strong masculines (Kvaran 2005:229–230). The singular inflec-
tion of Ice. spónn ‘(wood) shaving, spinner, spoon’ and þáttur ‘act (in a play),
programme, story/narrative’, fjörður ‘fjord’, and vörður ‘guard’ serve as exemplary
for its individual microclasses (7).12

(7) N.SG spónn þáttur fjörður vörður
A.SG spón þátt fjörð vörð
D.SG spæni/spóni þætti firði verði
G.SG spónar/spóns þáttar fjarðar varðar

Some nouns that follow the patterns represented in (7) are very common. This is
true of þáttur and fjörður, while vörður occurs in the compound dyravörður
‘bouncer’ and by itself. Others include köttur ‘cat’ and völlur ‘field’ (colloquially also
‘airport, sports field’), for example. Common personal names such as Björn,Hjörtur,
Hörður, and Örn are also fully inflected according to the same patterns of alterna-
tion. The token frequencies of such items serve to entrench the patterns in question,
a factor that has been demonstrated by Barðdal (2008:89–96) to contribute to
productivity.

The factors just listed account for the resistance that singular forms of Ice. fótur
show to reanalysis as feminine. How, then, do we account for gender reanalysis of
plural fætur in 22.82% of instances? In answer, this form does not pattern with any
masculine class to any degree of specificity. Conversely, as argued above, plural
dative and genitive fótum and fóta do not impede reanalysis of plural fætur as femi-
nine, meaning that, for all intents and purposes, the plural patterns perfectly with
the Xó/æT-microclass (see Section 2).

3.3 Reanalysis as a two-step process: A schematic approach

Here I allow for the likelihood that treatment of plural fætur as feminine is moti-
vated by phonetic and semantic alignment with any or all of feminine plural bætur,
dætur, nætur, rætur, and/or the relevant schema. Positing this cluster as the trigger for
gender reanalysis implies abstraction over its respective onsets. Indeed, a minimum of
two items likely provides sufficient basis for generalisation (Bybee 2010:64).

In light of this, it should surely also be possible for the emergent schema to
encompass stem-final -k, e.g. plural blækur, bækur, brækur, kækur (Markússon
2022; see Ross & Makin 1999 on the compatibility of both exemplar and schematic
approaches). Due to the modest degree of generalisation required to abstract
schemas for the forms in question, these can be represented as [XæTur]NA.PL and
[XæTur-nar]NA.PL-DEF, e.g. rætur ∼ rætur-nar, bækur ∼ bækur-nar (see Section 2
on the notation employed).

Given the non-occurrence of feminine singular forms of fótur (see Section 3.2), it is
unlikely that these provide the basis for the overtly feminine output fætur-nar.
Therefore deduction is attributed to alignment with the SISTER SCHEMA

[XæTur]NA.PL ∼ [XæTur-nar]NA.PL-DEF (following Booij & Audring 2018).13 It is argued
that alignment of plural fætur with the constituent schema [XæTur]NA.PL triggers
reanalysis as feminine, imbuing it with cue validity for alternation with feminine defi-
nite fætur-nar as depicted in (8) (see below on the notations employed).
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(8) [XæTur ]NA.PL ∼ [XæTur-nar]NA.PL-DEF
NA.PL rætur ∼ NA.PL-DEF rætur-nar

↓
NA.PL fætur ∼ NA.PL-DEF X; X = fætur-nar

The opposition rætur : rætur-nar serves as an example of the grammatically femi-
nine forms over which the sister schema [XæTur]NA.PL ∼ [XæTur-nar]NA.PL-DEF has
been abstracted. On the basis of this knowledge, the grammatical attribute FEMININE

is projected from [XæTur]NA.PL onto NA.PL fætur, as rendered by the symbol ↓ (see
Gentner & Hoyos 2017:674–675 on projection). Subsequently, analogy facilitates
phonetic and semantic alignment of the relevant forms of masculine fótur with
those of the Xó/æT-microclass, i.e. the relation fætur ∼ (innovative FEM)
fætur-nar.14

4. Schematicity and the rate of reanalysis
Sections 4.1 and 4.2 argue for and then posit a taxonomy of formally distinct but
functionally continuous schemas in line with Audring (2019), for example. The rela-
tion between constituent schemas is characterised by a hierarchy of abstraction:
while all constituent schemas abstract over inflectional forms in plural -ur, the gauge
for schematicity is the ability to attract masculine forms of varying phonetic struc-
ture in that ending. Section 4.2 presents different rates of reanalysis for masculine
forms in plural -ur and accounts for these through appeal to schematicity and
semantics.

4.1 A taxonomy of graded schematicity

4.1.1 The morphological status of plural -ur in NA.PL vetur, fingur
Before a schema’s affiliation with plural forms in -ur can be established, it is neces-
sary to account for the status of the sequence in different nouns. As noted in
Section 3.2, the vast majority of strong masculines has a nominative singular in
-ur, which is lost elsewhere in most paradigms: see those in (6)
and (7).15 However, for a small number of strong masculines, -(u)r is present throughout
the paradigm, indicating that the sequence belongs to the stem etymologically.16

The standard paradigms of strong masculine fótur, vetur ‘winter’, fingur ‘finger’,
and weak masculine eigandi are shown in (9), where a hyphen indicates a morpheme
boundary between the stem and plural -ur as an ending (this notation is employed
throughout the remainder of the paper; see note 7). Stem-final -(u)r is in bold.

(9) N.SG fótur vetur fingur eigandi
A.SG fót vetur fingur eiganda
D.SG fæti vetri fingri eiganda
G.SG fótar vetrar fingurs eiganda

NA.PL fæt-ur vetur fingur eigend-ur
D.PL fótum vetrum fingrum eigendum
G.PL fóta vetra fingra eigenda
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As the paradigms for vetur and fingur show, inflectional endings occur after stem-
final -(u)r, accounting for the general interpretation of the sequence as part of the
stem. This is not disputed here.

However, on the basis that feminine plural definite forms such as fæt-ur-nar,
vetur-nar, fingur-nar, and eigend-ur-nar occur, it is suggested that stem-final -ur
in NA.PL vetur, fingur is occasionally reanalysed as the ending NA.PL -ur due to
phonetic identity between the two sequences. Otherwise, the fact that masculine
forms in plural -ur are frequently reanalysed as feminine irrespective of the
sequence’s etymological status would be the result of pure coincidence. In other
words, a graded rather than an all-or-nothing view of morphological structure
appears to reflect more realistically what is happening in speakers’ minds in real
time (e.g. Fertig 2013:8).

4.1.2 More on the dispersion of NA.PL -ur
A detailed schematic account is provided below of the dispersion of plural -ur across
masculine and feminine paradigms. Alternation between the plural nominative and
accusative forms of the vast majority of Icelandic masculines can be represented
schematically by the sister schema [X-V1r]N.PL ∼ [X-V1]A.PL. The notation ‘-V1-’
indicates phonetic identity between the vowels of the respective endings, i.e. N.PL
-ar ∼ A.PL -a, -ir ∼ -i, respectively; see the plural inflection of Ice. hestur and gestur
‘guest’ in (10), where the values for the relevant cells are in bold.

(10) N.PL hestar gestir
A.PL hesta gesti
D.PL hestum gestum
G.PL hesta gesta

Crucially, the alternation **N.PL -ur ∼ A.PL -u does not occur in Icelandic and there-
fore provides no basis for abstraction of the sister schemas just posited. In other
words, as schemas are inseparable from the phenomena over which they abstract
(Bybee 2001:27; Lakoff 2018:86–87), the notation [-V1-] represents the arbitrary
subset {a, i}.

The sister schema [X-V1r]N.PL ∼ [X-V1]A.PL is associated with masculine classes
only. However, masculines in NA.PL -ur demonstrate that conformity to this relation
is not a prerequisite for assignment of masculine grammatical gender. Indeed, this is
supported by the fact that masculine forms in plural -ur are reanalysed as feminine
in the minority of cases (see Sections 1 and 4.2).

Conversely, syncretism in the nominative/accusative plural is an exceptionless
attribute of Icelandic feminines, with the vast majority ending in NA.PL -Vr, e.g.
myndir, greinar, stelp-ur; see also syncretic NA.PL kýr ‘cows’, mýs ‘mice’.
Cognitive representation of this formal distinction between (the majority
of) masculine and (all) feminine classes is necessarily highly abstract (see Janda
2002, 2007; also, below). However, at the physical level of language use,
it is instantiated by masculine forms as in (11a), on the one hand, and
feminine forms as in (11b), on the other. The relevant plural forms of masculine
fótur, vetur, and fingur, which straddle the masculine–feminine border, are
given in (11c).
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(11) a. [X-V1r]N.PL ∼ [X-V1]A.PL MASC hestar ∼ hesta, gestir ∼ gesti
b. [X-Vr]NA.PL FEM myndir, greinar, stelp-ur, ræt-ur
c. [X-ur]NA.PL MASC/FEM fæt-ur, vetur, fingur

The schema [X-Vr]NA.PL in (11b) and its daughter [X-ur]NA.PL in (11c) are chiefly asso-
ciated with feminine classes. The former offers a tried and tested means of deducing
forms in N.PL -ir, -ar, and -ur from A.PL -ir, -ar, and ur, respectively, and vice versa.
Therefore properties of its dispersion should not facilitate projection of masculine
gender on alignment. On the contrary, we should expect alignment of masculine forms
in plural -ur with [X-Vr]NA.PL or any daughter to facilitate reanalysis as feminine (see
Section 3.3).

4.1.3 Positing a taxonomy of increasingly abstract schemas
This section posits a taxonomy of formally distinct but functionally continuous
schemas for forms in nominative/accusative plural -ur, as rendered in (12).

(12) Highly schematic X-Vr myndir, greinar, stelp-ur, ræt-ur, fæt-ur
Medially schematic X-ur stelp-ur, vetur, ræt-ur, fæt-ur
Minimally schematic X æ T-ur ræt-ur, fæt-ur

Note that the inherent structure of the taxonomy is reminiscent of Albright’s (2002,
2008, 2009) conception of form-to-form mapping ‘rules’ of varying specificity (also
Albright & Hayes 2003). The schema [XæT-ur]NA.PL, posited for the relevant forms of
the Xó/æT microclass in Section 3.3, imposes highly specific phonetic constraints on
alignment and consequently productivity (see Sections 2 and 3.1). Therefore, in line
with Audring’s (2019) terminology, it is posited as a daughter instantiation of medi-
ally schematic [X-ur]NA.PL, which, in turn, is a phonetically more specific instantiation
of its own mother schema, i.e. highly schematic [X-Vr]NA.PL: see (11b–c).

4.2 The interaction of form and meaning as a determinant of reanalysis

This section presents different rates of reanalysis for masculine forms in plural -ur
and accounts for these through appeal to the interaction of form and meaning.
As mentioned in Section 4.1.2, syncretism in the nominative/accusative plural is
an exceptionless attribute of Icelandic feminine nouns. However, if syncretism in
plural -ur alone accounted for the reanalysis of all relevant masculine forms,
we might expect to see proportionate rates of descending frequency between inno-
vative feminine outputs in NA.PL-DEF -nar and corresponding masculine forms. In
fact, corpus data reveal significant mismatches across the two sets.

This section focuses on token frequencies for masculine and feminine definite
forms of 17 masculine nouns in plural -ur and what these reveal about different
rates of gender reanalysis: see the list in (13).

(13) áhorfandi ‘spectator, onlooker, PL audience’, áskrifandi ‘subscriber’, bróðir,
byrjandi ‘beginner’, bóndi ‘farmer’, eigandi, faðir, fjandi ‘devil, PL enemies’, fingur,
fótur, hlustandi ‘listener, PL audience’, kaupandi ‘buyer’, leigjandi ‘tenant, lodger’,
lesandi ‘reader’, nemandi ‘student, pupil’, notandi ‘user’, and vetur.
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Masculine bróðir and faðir belong to a small class of familial referents, also
containing feminine dóttir,móðir, and systir (see Section 2). The five nouns in ques-
tion are classified as r-stems in the historical–comparative literature and are consid-
ered a subclass of the broader inflectional category of consonant stems. Importantly,
while assignment of these nouns to a single class is predicated on common seman-
tics and inflectional similarity (see Iversen 1972:66–67), it appears futile to posit any
kind of semantic link between class members as a whole and biological gender that
might either facilitate or impede the rate of reanalysis.

The nouns MASC fingur, fótur, and vetur are also classified by Iversen (1972:67–
68) within the broader class of consonant stems, as ‘other consonant stems’
(Norwegian: ‘andre konsonantstammer’). Iversen bases his classification on the fact
that inflection of the three nouns accords for the most part with that of masculine u-
stems in the singular: see the paradigms in (7). However, they diverge from this
point of similarity in the plural, where the relevant nominative/accusative forms
show the masculine consonant stem ending/have stem-final -r (> Modern
Icelandic -ur) instead of u-stem N.PL -ir, A.PL -i: see the relevant paradigms in (9).

Interestingly, while fótur and fingur likely belong to a small – mostly feminine –
semantic class of body part referents, fingur and vetur patterned together in both the
singular and plural in terms of shared inflectional attributes, to the exclusion of fótur
(see below). However, unlike fótur and vetur, Ice. fingur had the variant endings
G.SG -s and -ar, i.e. fingurs and fingrar, in Old West-Nordic. In Modern
Icelandic, only the s-variant occurs, fully distinguishing the inflectional attributes
of the paradigms for fingur, fótur, and vetur one from another.

Masculine nouns containing the sequence -nd- and ending in N.SG -i, e.g. eigandi,
are referred to in the historical–comparative literature as nd-stems (e.g. Iversen
1972:66). As this etymological label is still descriptive for Modern Icelandic, it will
also be used here.

The nd-suffix derives agentive nouns from verbs. For example, Ice. eigandi is
divisible as eig-and-i, where the verb eiga ‘own, have’ serves as root and -i is the
nominative singular ending for weak masculines: see the relevant paradigm in
(9). The nd-stems listed in (13) were chosen at random as representative of the
largest and, likely, the only schematically definable masculine class in plural -ur.
In other words, the form–meaning pairing [VERBAL ROOT-(e)nd-ur]NA.PL is associ-
ated with deverbal agentive masculine nouns and therefore provides a gauge for the
extent to which that association might impede gender reanalysis.

In Table 1 the token frequencies of the masculine and the feminine plural nomi-
native/accusative definite forms are added together for each of the nouns in (13)
(TOTAL). The number of feminine forms is then calculated as a percentage of that
total to determine the rate of reanalysis for the plural nominative/accusative indefi-
nite form.17 Forms are ordered according to the rate of reanalysis, from highest to
lowest, while those forms that do not undergo reanalysis as feminine are listed last
and ordered alphabetically. The data presented in Table 1 are based on search results
from the isTenTen corpus.

Table 1 demonstrates that plural fæt-ur, fingur, vetur, lesend-ur, and áhorfend-ur
are all reanalysed as feminine at a rate above 5%. Significantly, plural fæt-ur is most
frequently reanalysed at a rate of 22.82%, plural fingur in second place at 15.12%,
and vetur third at 9.74%. The nd-stems lesend-ur and áhorfend-ur are reanalysed at

Accounting for different rates of gender reanalysis 343

https://doi.org/10.1017/S0332586522000166 Published online by Cambridge University Press

https://doi.org/10.1017/S0332586522000166


rates of 5.47% and 5.02%, respectively. Conversely, plural bræður and nd-stem
notend-ur, bænd-ur, eigend-ur, and nemend-ur undergo reanalysis at rates of
1.02%–3.12%, while plural feður and nd-stems áskrifend-ur, byrjend-ur, fjend-ur,
hlustend-ur, kaupend-ur, and leigjend-ur are not subject to reanalysis at all.18

While a top rate of reanalysis at 22.82% may seem only fairly significant on its
own, it is considered highly significant when compared with a majority rate of 0–
3.12%. Further, disparities in the rate of reanalysis are reflected by the frequency
with which some forms in -nar agree with feminine modifiers. For example,
NA.PL-DEF fæt-ur-nar and áhorfend-ur-nar occur with feminine modifiers in
6.67% and 8.33% of cases, respctively, while those below 3.12% do not occur with
feminine modifiers at all.

Conversely, Table 1 suggests no correlation between descending token
frequency and the rates of reanalysis reported (though see Barðdal 2008:89–96).
For example, plural definite forms of fótur amount to 5,582 tokens, betraying
reanalysis at 22.82%, compared with 4,996 tokens for vetur, with reanalysis at
9.74%, and 1,884 tokens for fingur with reanalysis in 15.12% of instances. These
facts are taken to indicate that schematicity and semantics determine the rate of
reanalysis.

This dynamic is not surprising, given the strong association of the schema
[VERBAL ROOT-(e)nd-ur]NA.PL with masculine agentive nouns (see above).

Table 1. Rates of reanalysis for masculine forms in NA.PL -ur

MASC N.PL-DEF MASC A.PL-DEF FEM NA.PL-DEF TOTAL Rate of reanalysis

fæt-ur-nir 1,426 fæt-ur-na 2,882 fæt-ur-nar 1,274 5,582 fæt-ur 22.82%

fingur-nir 555 fingur-na 1,044 fingur-nar 285 1,884 fingur 15.12%

vetur-nir 245 vetur-na 6,913 vetur-nar 773 7,931 vetur 9.74%

lesend-ur-nir 113 lesend-ur-na 94 lesend-ur-nar 12 219 lesend-ur 5.47%

áhorfend-ur-nir 280 áhorfend-ur-na 117 áhorfend-ur-nar 21 418 áhorfend-ur 5.02%

notend-ur-nir 150 notend-ur-na 67 notend-ur-nar 7 224 notend-ur 3.12%

bænd-ur-nir 1,117 bænd-ur-na 199 bænd-ur-nar 39 1,355 bænd-ur 2.87%

eigend-ur-nir 1,125 eigend-ur-na 179 eigend-ur-nar 38 1,342 eigend-ur 2.83%

nemend-ur-nir 3,088 nemend-ur-na 272 nemend-ur-nar 63 3,878 nemend-ur 1.62%

bræður-nir 4,267 bræður-na 678 bræður-nar 51 4,996 bræður 1.02%

áskrifend-ur-nir 11 áskrifend-ur-na 6 áskrifend-ur-nar 0 17 áskrifend-ur 0%

byrjend-ur-nir 24 byrjend-ur-na 6 byrjend-ur-nar 0 30 byrjend-ur 0%

feður-nir 226 feður-na 37 feður-nar 0 263 feður 0%

fjend-ur-nir 5 fjend-ur-na 16 fjend-ur-nar 0 21 fjend-ur 0%

hlustend-ur-nir 12 hlustend-ur-na 11 hlustend-ur-nar 0 23 hlustend-ur 0%

kaupend-ur-nir 192 kaupend-ur-na 33 kaupend-ur-nar 0 225 kaupend-ur 0%

leigjend-ur-nir 88 leigjend-ur-na 21 leigjend-ur-nar 0 109 leigjend-ur 0%
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Further, as schemas abstract over semantic function (see Sections 1 and 4.1.2), many
nd-stems will have mainly referred to human males until modern times due to the
more stringent prescription of traditional gender roles in past centuries. In other
words, it may well be that the agency expressed by many nd-stems was mostly asso-
ciated with male biological gender for a significant period of Icelandic language
history.

Such supposition is perhaps substantiated by regular use of Ice. bóndakona
‘housewife at a farm’ (lit. ‘farmer’s woman’) since at least the fourteenth century,
suggesting that the referent of bóndi has typically been associated with men
(although this is likely changing). Similarly, association of Ice. fjandi with both
the Christian concept of Satan and human enemies, who would typically have been
male in the context of war, may account for the security the word exhibits in its
traditional grammatical gender: see Table 1. Likewise, that Ice. bróðir refers exclu-
sively to people of male gender likely accounts for its relatively very low rate of
reanalysis despite a high degree of formal similarity to corresponding forms of
Ice. móðir, e.g. bræður, mæður, with the same applying to the semantics of faðir.

Reanalysis of plural áhorfend-ur at 5.02% may appear to contradict the above
assertions to a degree. However, all things are likely not equal, as corpus data reveal
that singular forms of áhorfandi are 91.96% less frequent than those of the plural.
Based on this disparity, it is conceivable that the plural has gained a significant
degree of autonomy from the rest of the paradigm (e.g. Bybee 2015:104), perhaps
rendering it less likely to trigger relational links with the overtly masculine singular
than are the plural forms of other nd-stems. A similar interpretation likely holds for
the nd-stem lesandi, whose singular forms are 75.33% less frequent than those of the
plural according to the same corpus.

As noted above, plural fæt-ur is most frequently reanalysed as feminine, at a rate
of 22.82%. Next, plural fingur and vetur are reanalysed in 15.12% and 9.74% of
instances, respectively. In this connection, the notion of ‘all things being equal’
proves highly relevant.

Relatively frequent reanalysis of plural fingur can no doubt in part be accounted
for by its semantic link to a feminine cluster containing (plurale tantum) herðar
‘shoulders’, hönd ‘hand’, löpp ‘paw, leg’, tá ‘toe’: these refer to body parts that typi-
cally come in pairs or ten. However, in terms of schematicity, it is important to note
that of the feminine forms just listed, only plural hend-ur shares the sequence -ur
with plural fingur. For this reason, while fingur, herðar, hönd, löpp, and tá certainly
form a semantic class, it can be argued that plural -ur has only a modest association
with the vocabulary for body parts.

This situation is in juxtaposition to that of a small Icelandic inflection class whose
morphophonological attributes are highly associated with body parts, many of
which come in pairs. The class in question contains weak neuters including auga
‘eye’, eista ‘testicle’, eyra ‘ear’, lunga ‘lung’, nýra ‘kidney’, which typically denote
a pair. Others include hjarta ‘heart’,milta ‘spleen’, vélinda ‘oesophagus’, which refer
to single organs, some not associated with the body, e.g. bjúga ‘(smoked) sausage’,
and a scattering of loans, e.g. drama ‘drama’, paradigma ‘paradigm’, pasta ‘pasta’.
Crucially, only this small class shows the ending NA.PL -u, e.g. plural augu, eistu,
eyru, hjörtu, etc.19
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Axelsdóttir (2015) argues that the body-part weak neuters attracted vélinda and
milta to the class on semantic grounds.20 Further, she accounts for an innovative
nominative/accusative plural form of Ice. hjalt ‘pommel, cross-guard’, i.e. plural
hjöltu, vs. older hjölt, via reference to both phonetic similarity to hjarta, plural
hjörtu, and semantic similarity with referents that come in pairs. In specific terms,
the meaning of Ice. Hjalt, like the lexical gang of weak neuter pair words, is char-
acterised by duality.

Specifically, Old Icelandic plural hjǫlt (> Ice. hjölt) referred to both a sword’s
pommel and the cross-guard, i.e. to the two extremities of its hilt. Since the Old
Icelandic period, hjölt has also been used in reference to the cross-guard alone,
i.e. to the part of the hilt between the blade and the grip. Significantly, the cross-
guard lies right-angled and points in two, i.e. opposing, directions. This is taken
as further evidence for the role of schematicity and semantics in the productivity
of schemas (see above).

When compared with the clear link between the phonetic structure, semantics,
and – albeit limited – productivity of the weak neuter class, phonetic similarity of
masculine plural fingur to the feminine lexical gang is weak. In other words, the
influence of plural herðar, lappir, and tær as conducive to reanalysis of plural fingur
is semantic only. But what of the different rates of reanalysis for plural fingur and
fæt-ur in light of shared semantics?

Semantic association with the same subclass of feminines likely accounts for the
reanalysis of masculine plural fæt-ur to a similar degree to that of plural fingur.
However, it can be argued that the relative disparity between the rates of reanalysis
betrays mismatched formal links to the feminine subclass and other classes, there
among the feminine Xó/æT-microclass (see Section 5.2). Further, it is not inconceiv-
able that masculine fótur and fingur exert semantic influence over one another. In
this context, all things are likely not equal.

Heavy reliance on semantics alone is rendered still less credible by the practically
non-existent rate at which plural definite forms of masculine handleggur ‘arm’ and
fótleggur ‘leg’, which are clearly semantically related to fingur, fótur, herðar, hönd,
löpp, and tá, undergo reanalysis as feminine. While the accusative plural of both
words ends in -i, i.e. handleggi, fótleggi, the nominative plural has -ir; see the plural
inflection of masculine gestur in (10). Significantly, the dispersion of N(A).PL -ir is
high among feminine nouns. Therefore, on the premise that all things are equal, we
might expect a rate of reanalysis for plural handleggir and fótleggir as feminine
similar to roughly half that for plural fingur or even fæt-ur.21 However, according
to the isTenTen corpus, neither undergoes reanalysis, suggesting that all things are
not equal.22

In light of the above, the rates of reanalysis for plural fæt-ur and vetur are consid-
ered most interesting for two reasons. First, as is also true of Ice. fingur, neither
paradigm patterns fully with an established class defined in terms of grammatical
gender, shared semantics, and/or phonetic similarity. Secondly, while the masculine
plural definite forms of fótur are 42.31% less frequent than those of vetur, feminine
vetur-nar is 77.62% less frequent than feminine fæt-ur-nar. This disparity suggests
rather profoundly that all things are not equal and colours the analysis presented in
the next section.
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5. The net effect
Given that the interaction of form and meaning impacts the rate at which masculine
forms in plural -ur are reanalysed as feminine (see Section 4.2), the question in (14)
arises.

(14) How do we account for the frequency relation between FEM NA.PL-DEF fæt-ur-nar
and vetur-nar, on the one hand, and MASC N/A.PL-DEF fæt-ur-nir/-na and
vetur-nir/-na, on the other, through reference to schematicity?

In Section 5.2, the analysis presented attempts to provide answers to this question
via reference to the net effect, which is first defined in Section 5.1.

5.1 Defining the net effect

The term ‘net effect’ is an intentional reference to Bybee’s network model (e.g. 1985,
2001, 2010), which renders emergent grammatical and/or semantic function across
otherwise distinct phonetic contexts via a network of connecting lines. The network
in (15) renders the emergent meanings of the English prefix un- and suffix -able in
unbelievable through alignment with readable, washable, unbelievable and unwar-
ranted, unattractive, unbelievable.

(from Bybee 2010:23)

Similarly, the meaning of the English past suffix -(e)d emerges through
alignment with other past forms, e.g. played, spilled, spoiled, banned, and rammed,
as in (16).

(15) readable

washable

unbelievable

believe
unattractive

unwarranted 
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(from Bybee 2010:23)

As is evident from (15) and (16), the network model renders phonetic and semantic
similarity at the level of individual words, affixes, and segments. It is this dexterous
property of the model that makes it highly suitable for capturing the ‘net effect’,
defined as the likelihood that an inflectional form should escape alignment with
a schema. Crucially, cue validity for alternation with an overtly feminine form in
the plural article -nar correlates with the extent of alignment between individual
segments and/or sequences. In Section 5.2, I employ innovative notation to convey
this correlation.

5.2 Delineating the net effect

The descending token frequencies between masculine vetur-nir/-na and fæt-ur-nir/-
na, on the one hand, and feminine fæt-ur-nar and vetur-nar, on the other, are repre-
sentative of the impact of schematicity on reanalysis. The different rates of reanal-
ysis reported in Section 4.2 are attributed below to the extent of alignment between a
masculine form in NA.PL -ur and two formally distinct but functionally continuous
sister schemas, i.e. medially schematic [X-ur]NA.PL ∼ [X-ur-nar]NA.PL-DEF and mini-
mally schematic [XæT-ur]NA.PL ∼ [XæT-ur-nar]NA.PL-DEF. It is argued that alignment
at the minimally schematic level facilitates a gang effect and, as a result, a boost to
the rate of reanalysis.

Medially schematic [X-ur]NA.PL is able to attract masculine plural forms of any
phonetic structure beyond NA.PL -ur (see Sections 4.1.1, 4.1.2, and 4.1.3).
However, due to the degree of generality associated with [X-ur]NA.PL, alignment does
not assign forms to a specific feminine class, as it abstracts away from several sche-
matically distinct classes (see Sections 1 and 2). Therefore it is perhaps understand-
able that masculine plural fæt-ur, vetur, and fingur, whose plural forms are formally
ambiguous with regard to grammatical gender, are more readily reanalysed as femi-
nine than the plural forms of most nd-stems (see Sections 4.1.2 and 4.2).

As stated in Section 1, reanalysis is considered a property of productivity.
Therefore, considering the acknowledged causal relation between type frequency,
schematicity, and productivity (Barðdal 2008), we might expect schemas for the
Xó/æT-microclass to be unproductive (in Dressler’s 2003 sense). However, it is likely
that a minimum of two items suffices for the abstraction of a schema (see Section 3.3).
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By the same token, we might expect to attribute a higher rate of reanalysis to
alignment with [X-ur]NA.PL. The different frequency relations between the masculine
and feminine sets mentioned above appear, then, to counter the view that produc-
tivity correlates with type frequency and schematicity – on the assumption that all
things are equal (see Section 4.2). On the contrary, however, the higher rate at which
plural fæt-ur is reanalysed as feminine compared to anymasculine form in NA.PL -ur
is considered a consequence of full alignment with both medially schematic
[X-ur]NA.PL and minimally schematic [XæT-ur]NA.PL.

As noted in Section 1, the gang effect is facilitated by a significant degree of
phonetic similarity between a set of items. The network in (17) illustrates graded
similarity between NA.PL vetur, geit-ur, fæt-ur, and ræt-ur, as these converge incre-
mentally on alignment with minimally schematic [XæT-ur]NA.PL. Cue validity for a
plural definite form in -nar correlates with the number and thickness of connecting
lines according to prototype structure: see Section 2.

The notations employed in (17) are explained below.

Thin connecting lines render arbitrary phonetic similarity, which alone is void of
cue validity, i.e. connections between identical segments across forms of the
same word and between instances of stem-final -t in vetur and geit-ur. Note that
stem-final -t occurs in all of the forms in (17), irrespective of prototypical status
within the feminine subclass. Therefore one-to-one connections between instances
of stem-final -t only illustrate graded convergence with [XæT-ur(-nar)]NA.PL(-DEF) in

(17) [X   -

-

u r-n a r]NA.PL-DEF

[X   - u r]NA.PL

v  e   t u r-n a r

v   e   t u r

g  ei  t u r-n a r

g  ei   t u r

f   æ   t u r-n a r

f   æ   t        u r

r   æ  t            u r- n a r

r   æ   t       u r 

[X   æ  T u r-n a r]NA.PL.DEF

[X   æ T    - u r]NA.PL
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co-occurrence with other prototypical attributes of the Xó/æT-microclass, i.e. -t-ur
or -æt-ur (see below).

Phonetic similarity that correlates unambiguously with grammatical and/or
semantic function is depicted by thick bold lines, i.e. those between individual
instances of nominative/accusative plural -ur, between instances of the feminine
plural article -nar, and between instances of -æ-, which is an indication of plural
in some stems, e.g. (rót ∼) rætur. Arrow-headed lines convey the cue validity of
plural -ur for alternation with a form in the feminine plural article -nar.

Functional matches that emerge as a property of graded similarity are repre-
sented by thinner bold lines. According to the notation employed in (17), then,
the stem-vowel e of plural vetur aligns only tentatively with the Xó/æT-microclass
prototype. However, consider the connection between e [ϵ] in vetur and ei [ei] in
geit-ur, on the one hand, and that between ei in the latter and the æ [ai] of fæt-ur, on
the other.

It can be argued that perceived phonetic similarity between [ϵ] and [ei] – the
former is front and unrounded and so is the initial element of the latter –may suffice
to align plural vetur within the network through similarity of [ei] in plural geit-ur to
the [ai] of fæt-ur. Concerning the status of plural geit-ur within the prototype struc-
ture, stem-final -tmay bolster the form’s position on account of co-occurrence with
NA.PL -ur and an [i]-final diphthong (see Section 2). In other words, gradient simi-
larity of the kind NA.PL [vεt]-ur ∼ [keit]-ur - [keit]-ur ∼ [fait]-ur may facilitate
alignment of plural vetur with minimally schematic [XæT-ur]NA.PL to some degree,
in addition to full alignment with medially schematic [X-ur]NA.PL.

In terms of the rate of reanalysis as a correlate of cue validity, there are seven
connections between each of the relations in (17). However, the one-to-one connec-
tions between plural vetur, geit-ur, and fæt-ur are weaker than those between plural
fæt-ur and ræt-ur. This is illustrated by the seven thick bold lines that connect the
latter pair, compared with four such connections between plural fæt-ur and geit-ur,
while merely three connect geit-ur to vetur. Thus the network illustrates that a
form’s cue validity for alternation with another in FEM NA.PL-DEF -nar is
proportionate to the degree of formal and functional alignment at the minimally
schematic level.

Due to the nature of form–function connections between instances of NA.PL -ur,
minimally schematic [XæT-ur]NA.PL fulfils the function of both schemas. This is
because the sequence NA.PL -ur among feminines is always associated with this same
function, irrespective of affiliation with either schema. Conversely, alignment at the
minimally schematic level establishes additional points of similarity that strengthen
the network on convergence with [XæT-ur]NA.PL and therefore its cue validity for
alternation of the kind [XæT-ur]NA.PL ∼ [XæT-ur-nar]NA.PL-DEF. In other words,
alignment with minimally schematic [XæT-ur]NA.PL constitutes default alignment
with [X-ur]NA.PL.

In answer to (14), masculine plural fæt-ur has higher cue validity for use as
feminine than any masculine form in NA.PL -ur due to the number and extent of
one-to-one form–function connections with [XæT-ur]NA.PL, in addition to align-
ment with medially schematic [X-ur]NA.PL. Therefore the different rates of reanalysis
reported in Table 1 are considered a function of minimal schematicity, which facil-
itates the gang effect of the Xó/æT-microclass.
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6. Concluding remarks
The current article has sought to offer a usage-based cognitive account of the
different rates at which Icelandic masculine forms in NA.PL -ur, which has a
91.89% dispersion rate among feminine nouns, are treated as feminine. Such treat-
ment is betrayed by the occurrence of traditionally masculine forms in plural -ur
with the feminine article NA.PL -nar, e.g. fæt-ur-nar, vetur-nar, eigend-ur-nar.
The mechanism for such treatment is gender reanalysis, attributed to the high
dispersion of NA.PL -ur among feminines.

In Section 2, the prototype structure of a subclass of Icelandic feminines in plural
-ur was delineated. The subclass’s prototype was argued to centre on phonetically
coherent FEM blók, bók, bót, brók, nót, and rót, with plural blæk-ur, bæk-ur, bæt-ur,
bræk-ur, næt-ur, and ræt-ur, referred to collectively as the Xó/æT-microclass.

Section 3 detailed the highly limited productivity of the Xó/æT-microclass
schemas, which have been extended to three paradigms only. The cue validity of
native masculine NA.PL fæt-ur for occasional alternation with feminine NA.PL-DEF
fæt-ur-nar was considered a function of proportional analogy with the relevant
schemas. As innovation based on the Xó/æT-microclass is not associated with any
other Icelandic paradigms, it is considered the gauge for limited productivity based
on a minimally schematic, low type frequency inflectional pattern in NA.PL -ur.

In Section 4, the interaction of a schema’s type frequency and its association with
a semantically determined class of nouns was determined to affect the rate of reanal-
ysis. For example, the Icelandic nd-stems, which constitute the largest single mascu-
line class in NA.PL -ur, are identified as overtly masculine through their agentive
referents in unison with the sequence NA.PL -(e)nd-ur, e.g. eig-end-ur. These formal
and functional properties of the class account for reanalysis at a majority rate
of 0–3.12%, as reported in Section 4.2.

In light of these data, the treatment of plural fæt-ur and vetur as feminine was
considered most interesting. First, unlike the nd-stems, neither belongs to an easily
definable class on both phonetic and semantic grounds. Secondly, while masculine
N/A.PL-DEF vet-ur-nir/-na is far more frequent than masculine fæt-ur-nir/-na,
feminine fæt-ur-nar is almost twice as frequent as feminine vetur-nar.

In order to demonstrate prototype effects on the rate of reanalysis as a means of
explaining this inverse disparity, Section 5 employed notational conventions based
on Bybee’s network model with some innovative features. The network illustrated
varying degrees of cue validity inherent to different masculine forms in plural -ur
for alternation with a feminine definite form in -nar. The degree of cue validity was
rendered as a network of connecting lines, which, depending on number and thickness,
modelled the extent of phonetic and/or functional alignment with distinct schemas.

Illustration of alignment by the means just described demonstrated the net effect
of schematicity, one function of which is that NA.PL vetur, fæt-ur – and any other
masculine plural form in -ur – align with medially schematic [X-ur]NA.PL on account
of one-to-one form–function connections between instances of NA.PL -ur alone.
Reanalysis occurs once alignment facilitates projection of the grammatical attribute
FEMININE onto a masculine in plural -ur. As the schema [X-ur]NA.PL has cue validity
for alternation with its sister [X-ur-nar]NA.PL-DEF, alignment facilitates alternation
such as NA.PL vetur, fæt-ur ∼ FEM NA.PL-DEF vetur-nar, fæt-ur-nar.

Accounting for different rates of gender reanalysis 351

https://doi.org/10.1017/S0332586522000166 Published online by Cambridge University Press

https://doi.org/10.1017/S0332586522000166


Additionally, however, the schema [XæT-ur]NA.PL attracts plural fæt-ur – and
possibly some instances of plural vetur – at the minimally abstract level on account
of one-to-one form–function connections beyond NA.PL -ur. Subsequently,
reference to the sister schema [XæT-ur]NA.PL ∼ [XæT-ur-nar]na.pl-def, in addition
to [X-ur]NA.PL ∼ [X-ur-nar]NA.PL-DEF, provides a relative boost to the cue validity
of (now feminine) plural fæt-ur for alternation with feminine fæt-ur-nar.

In conclusion, the different rates of reanalysis highlighted are predicated on the
degree to which a masculine form in NA.PL -ur aligns with schemas at both the medi-
ally and the minimally abstract levels. Therefore the likelihood that a masculine
form in NA.PL -ur will escape reanalysis as feminine is viewed as a correlate of
minimal schematicity. It is hoped that the current study will motivate further
corpus-based study of limited productivity in Icelandic and other inflectional
systems in line with the usage-based cognitive approach to linguistic innovation.
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Notes
1 The abbreviations used in the article are the following: A = accusative; D = dative; DEF = definite;
FEM = feminine; G = genitive; Ice. = Icelandic; MASC = masculine; MID = middle voice; N = nominative;
NA.PL = nominative/accusative plural; NEUT = neuter; PL = plural; SG = singular.
2 The notation of schemas throughout is based on that employed by Booij (2010).
3 The general rule is that Icelandic strong nouns have a genitive plural in a consonantal ending, most
commonly -s or -ar. The corresponding form in weak nouns ends in a vowel.
4 I follow Taylor’s (2012:187) definition: ‘The cue validity of feature f with respect to category C is the
probability of C given f, i.e. p(C∣f).’
5 The corpus is accessible here: https://www.sketchengine.eu/isTenTen-Icelandic-corpus/.
6 Markússon (2022) posits an Icelandic microclass of monosyllabic masculine nouns in final -s(s), e.g. foss
‘waterfall’, grís ‘piglet’, ís ‘ice (cream)’, lax [laks], arguing that their phonetic structure, as well as reference to
male biological gender, facilitates reanalysis of neuter Ice. fress ‘tomcat’ as grammatically masculine.
7 While it is not a customary practice of Icelandic orthography, for the sake of clarity, the suffixed article
will be separated from inflectional forms (also as these are reflected in the relevant schemas) throughout.
8 Parentheses around the -m- of the dative plural ending are intended to convey the result of historical elision
of this sound before the initial n of the suffixed article D.PL -num, i.e. D.PL rótum, but D.PL-DEF rótu-num.
9 Compounds such as skrifstofublók ‘pencil-pusher’, i.e. skrifstofu-blók, dagbók ‘diary’, atvinnuleysisbætur
‘unemployment benefit’, nábrók ‘necropants’, engiferrót ‘ginger’, also occur. Due to identity of the latter
constituent of each with a member of the Xó/æT-microclass and the emergent nature of meaning through
use of the same form in different lexical contexts (e.g. Bybee 2010:23), these are not considered distinct
lexical items. Further, due to syllabification, they are not considered prototypical and might therefore
not serve as a basis for productivity.
10 Occasionally, the dative plural of a noun (and other nominals) ends in -m, e.g. D.PL skóm (of masculine
skór ‘shoe’), due to contraction of earlier -ó-um to -ó-m (Kvaran 2005:224). The same process has occurred
in words of all three genders, e.g. D.PL trjám (of neuter tré ‘tree’), kúm (of feminine kýr). Therefore the
presence of either variant gives no indication of grammatical gender.
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Further, some weak feminines and weak neuters have -na instead of -a in the genitive plural, e.g. feminine
klukkna (of klukka ‘clock, bell’), neuter augna (of auga ‘eye’). However, some members of these classes get
G.PL -a (Kvaran 2005:239, 243). Therefore, while genitive plural -na is a good indicator of feminine or neuter
gender, nouns of neither class can be categorised as such on the basis of G.PL -a.
11 In support of the association of N.SG -ur with masculine grammatical gender, see Þórhallsdóttir’s
comments on assumptions regarding the gender of Ice. (FEM) vættur ‘supernatural being’, æður ‘eider’,
which are regularly reanalysed as masculine on account of N.SG -ur (1997:41).
12 Such nouns are the modern-day reflexes of a class referred to as u-stems in historical handbooks
(e.g. Iversen 1972:66).
13 Audring (2019) defines the relation between sister schemas in terms of equivalency in the level of
complexity conveyed. Such schemas are referenced as a means of checking pertinent semantic and/or formal
distinctions between the sets of forms over which the relation abstracts.
14 A reviewer suggests that projection of the grammatical attribute FEMININE is an unnecessary step in the
process of reanalysis and that ‘[t]he second step, analogical extension of -ur-nar from one word to another,
could very well cover what happens here.’ In response, it can be argued that if formal similarity between
individual instances of this sequences were the only grounds for the solution of X in (8), we might expect
extension of corresponding sequences, such as FEM -ir-nar or MASC -ar-nir, to be relatively just as frequent.
However, as noted in Section 1, such change hardly ever occurs. Therefore properties of the dispersion of
NA.PL -ur, in conjunction with formal similarity across forms, appears to trigger outputs in -ur-nar as part of
a two-step process. In other words, masculines in NA.PL -ur are first reanalysed as feminine and subsequently
alternate with the feminine article NA.PL -nar in some instances.
15 It is important to note that the -ur of N.SG fótur and that of NA.PL fæt-ur are etymologically distinct and
therefore unrelated from both the diachronic and synchronic perspectives.
16 The alternant -r- occurs before endings that start with a vowel, e.g. G.PL vetr-a, but G.SG veturs. The same
applies to other -Vr- ∼ -r- alternations in disyllabic stems, e.g. alternation between G.PL hamra and G.SG
hamars.
17 Specifically, the rate of reanalysis is defined as the occurrence of forms in NA.PL -nar as a percentage of
the total of all the occurring forms of a given noun in the nominative/accusative plural definite, i.e. of those
in N.PL -nir, A.PL -na, and NA.PL -nar.
18 I also calculated the rates of reanalysis based on the Icelandic Gigaword Corpus (2019), available at
https://malheildir.arnastofnun.is/?mode=rmh2019#?lang=isis&stats_reduce=word&isCaseInsensitive&
searchBy=word&cqp=%5B%5D. The relevant data concur largely with those presented in Table 1 in terms
of the order of descending frequency, although individual rates of reanalysis were generally much lower. For
example, reanalysis of plural fætur occurs in 9.20% of instances according to the corpus. This should come as
no surprise, however, as the Icelandic Gigaword Corpus consists mainly of sources that are more likely to
have been checked for errors before publication or release than those contained in the isTenTen corpus.
It should be conceded, however, that the isTenTen corpus is around half the size of the Icelandic
Gigaword Corpus. Despite this, data based on the former probably better reflect actual usage (see Section 1).
19 The alternation a∼ö between singular hjarta and plural hjörtu stems from Proto-Nordic u-umlaut and is
fully morphologically conditioned in Modern Icelandic, e.g. singular barn ∼ plural börn, where no u follows
the plural stem (see Markússon 2012, 2017 and sources cited there).
20 As a reviewer points out, the ija-stem vélendi occurs once in the second grammatical treatise (Codex
Wormianus, c. 1350); Norwegian velende also points to ON -i. The ija-stem milti is attested in older manu-
scripts thanmilta (latter half of the fifteenth century: see ONP), andmilti concurs with Norwegian forms. It
seems that both words originated as neuter ija-stems and changed inflection class in Icelandic because they
denote body parts.
21 This estimation considers that reanalysis of the accusative plural form would first involve a change from
-i to -ir, before the addition of the feminine plural definite article -nar. The relative complexity of the process
may reduce the likelihood that the accusative plural form should be reanalysed at the same or a similar rate
as the nominative plural.
22 A search of the Icelandic Gigaword Corpus (2019) indicates that plural handleggir is reanalysed as femi-
nine in 0.13% of instances, while plural fótleggir never undergoes reanalysis according to the same corpus.
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Háskóla Íslands.

Cite this article: Markússon Jí (2023). Accounting for different rates of gender reanalysis among Icelandic
masculine forms in plural -ur. Nordic Journal of Linguistics 46, 331–356. https://doi.org/10.1017/
S0332586522000166

356 Jón Símon Markússon

https://doi.org/10.1017/S0332586522000166 Published online by Cambridge University Press

https://doi.org/10.1017/S0332586522000166
https://doi.org/10.1017/S0332586522000166
https://doi.org/10.1017/S0332586522000166

	Accounting for different rates of gender reanalysis among Icelandic masculine forms in plural -ur
	1.. Introduction
	2.. Prototype structure of a feminine subclass in na.pl -ur
	3.. The gauge for minimal schematicity
	3.1. The (limited) productivity of the Xó/æT-microclass
	3.2. Fótur: masculine singular vs. (occasionally) feminine plural
	3.3. Reanalysis as a two-step process: Aschematic approach

	4.. Schematicity and the rate of reanalysis
	4.1. A taxonomy of graded schematicity
	4.1.1. The morphological status of plural -ur in na.pl vetur, fingur
	4.1.2. More on the dispersion of na.pl -ur
	4.1.3. Positing a taxonomy of increasingly abstract schemas

	4.2. The interaction of form and meaning as a determinant of reanalysis

	5.. The net effect
	5.1. Defining the net effect
	5.2. Delineating the net effect

	6.. Concluding remarks
	Notes
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


