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Abstract

The aim of this article is to measure the proditgtiof the Old English weak verb
suffixes ettan -leecan -sian -nian, -lian, -erian and €ian from a synchronic point of
view by taking into account the role played by hapegomena. Productivity in the
narrow sens® and global productivityP* are measured and frequency is calculated in
terms of type and token. Three types of hapax leg@mare distinguished, namely
absolute hapaxes (unique formations that appearorie text), relative hapaxes
(formations that appear in different texts, butyomhce in each text) and mixed hapaxes
(a subsumption of both types). This typology of degs puts the focus ogian, -erian,
-lian and €ian, which range between very low and zero produgtivit
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1. Introduction

This article engages in Old English word-formatidore precisely, it
focuses on the weak verb suffixesttan -leecan -sian -nian, -ian,
-erian and €ian and aims at assessing their morphological prodtcti
from a synchronic point of view. To fulfill this g a combined study of
dictionary and corpus data is conducted that presludescriptive and
methodological conclusions related to the relatinel absolute indexes
of productivity of the affixes as well as the assesnt of productivity in
a historical language.

The topics of Old English word-formation and lexic®mantics
have drawn a remarkable amount of attention regelidstovsky (1986,
1989, 1990, 1992, 2005, 2006) describes the maits and processes
involved in Old English word-formation and ideng$i a typological
change in the lexicon from stem-based morphologywtwrd-based
morphology. In a more theoretical approach, Maftiista (2008, 2009,
2011a) lays the foundations of a theory of derorsi morphology
compatible with functional models and applies it @d English in
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general and, more specifically, to zero derivaiplartin Arista 2011c),
lexical layers (Martin Arista 2011b), morphologicakursivity (Martin
Arista 2010a, 2010b, 2013a) and derivational pgradi(Martin Arista
2010c, 2012, 2013b). On the specific question ofrpmological
productivity, Author 2 (2011, 2012) and Mateo Meralg2012, 2014)
concur on the necessity of combining textual amcttgraphical sources
as well as on the importance of checking statistioslyses against
qualitative judgements on the grammaticalisatiofoss of the affixes at
stake. Apart from these works, the question of tpeantitative
assessment of the morphological productivity of @dglish word-
formation has been addressed by Trips (2009) arseélbla (2010), who
do not discuss the lexical category of the verb, amoreover, opt for a
more absolute approach than the one adopted inetbésirch.

Considering this background, the article is orgeahigs follows.
Section 2 raises the question of how to measureugtivity in a
historical language, with special emphasis on lodekes. Section 3
establishes the methodological and theoretical nigings of this
work, including the relevant sources, the treatnw@nthe data and the
formulae of productivity. Then, section 4 presetite results of the
frequency and productivity analysis and discuskegdifferent accounts
of productivity obtained on the basis of a typology hapaxes that
distinguishes absolute, relative and mixed hapaorfeena. Finally,
section 5 offers a summary and the main methododdgind descriptive
conclusions.

2. Measuring productivity in a historical language

The topic of productivity has recently been debatéithin the area of
morphological theory. This is probably the caseabse productivity
constitutes, in several respects, the meeting pointlexicology,

inflectional morphology and derivational morphologindeed, the
studies on productivity by Bauer (2004, 2005), Bawy1992, 1993,
1994, 2009), Plag (1999, 2003) and Rainer (200%5)pra others,
highlight the complex character of this phenomendrich comprises, at
least, the following aspects: (1) the relationsbgiween the likelihood
that a certain morphological process becomes dpeeht and the
establishment and spread of neologisms; (2) thetslinbetween
derivation and inflection as reflected by the usénm types of sources,
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namely lexicographical (dictionaries containing heatised forms) and
textual (corpora displaying unlemmatised forms)) {3 relative and
absolute measure of the productivity of a certaiocess; and (4) the
impact of the number of hapax legomena or unigumdtions on the
overall index of productivity.

While the assessment of productivity in naturablzages constitutes
a challenging exercise, historical languages fadddr problems related
to the fragmentary nature of the written recordsictv often results in a
lack of sufficient representative data or reliallileguistic material.
Moreover, as linguists like Kastovsky (1992) and4.41994) have put
forward, an account of the productivity of a higtat language poses
three main problems. First, there is no direct whiesting productivity;
we have to rely on indirect evidence such as thebau of occurrences
in a text or the continuity of a given process afré¢formation. Second,
productivity and transparency can vary diachrohjcdh Kastovsky's
(1992: 357) words, “when one has to deal with guistic period such as
Old English, stretching over some 600 years, tlaeeebound to have
been many changes. Only the output of the pattecwded in the later
documents is available for study.” This goes in lihe of Lass (1994:
193), who remarks that it is difficult to determinghether a given
occurrence of a derived form represents an ingtitatised lexical item
or not, or whether it is a new formation. And thiveghen a given word-
formation process loses its productivity, it magne at least some of its
output as part of the vocabulary.

In recent times, new approaches have tried to owetcthe first
problem recognized by Kastovsky. Saily and Suorhalze developed a
series of software programs that allow the dirddeovation of types and
hapaxes. By using Suomela’s (200%)pes 1tool, random permutations
of the elements under study can be done, thusifgegtthe upper and
lower bounds for each significance level. This wafe, and its second
version Types 2 have been successfully applied in studies byy it
Suomela (2009), Saily (2011) and Gardner (fc.)

In the framework of a historical language, the rhatpgical
productivity of a word-formation process has to makference to the
number of attested types and tokens produced bgrteess in question.
This calls for a reflection on the relative chaeaaf the concepts of type
and token, which, moreover, refers us to the malatiip between
inflectional and derivational morphology. It has the determined, in
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other words, if lemmatised types can be distingedshfrom
unlemmatised types, in such a way that a given latised type in the
dictionary corresponds to a number of unlemmatigpds (forms from
the inflectional paradigm of the type) each of whitas a number of
occurrences (tokens) in texts.

As part of the effort to enlarge and improve thehmodology for the
assessment of productivity in a historical langudigs also necessary to
pay special attention to low productivity indexdest some of the affixes
under analysis happen to display, and to reconsiderole played by
hapax legomena in the calculation of the indexesgihing with the
former question, Fernandez-Domingwdzal (2007) hold that there is a
tendency in word-formation research to focus onhhmoductivity
measures to the exclusion of low indexes of pradigt Fernandez-
Dominguez et al. (2007: 35) distinguish three major models of
productivity assessment: (1) frequency models, Wwidentre on type
frequency, token frequency and relative frequen@y); probabilistic
models, which concentrate on productivity in theroa sense, global
productivity and the degree of productivity basedtloe count of hapax
legomena; and (3) Stekauer’s (2005) onomasiologiwadel, in which
word-formation patterns are regular, predictabled aproductive.
Fernandez-Dominguezt al. (2007) identify a number of shortcomings
of these models of productivity assessment. Infitse place, frequency
models are restricted to affixation measuremenichviexcludes other
morphogical processes of lexical creation. Secqngiyobabilistic
models rely almost exclusively on figures to intetpthe data. Finally,
the onomasiological model is hardly compatible wviite others because
it considers non-quantitative aspects of word-faromaprocesses, such
as the need of the speech community for a givetogison. Whatever
model of productivity assessment is implemented,rn&sdez-
Dominguezet al (2007: 51) note that “high figures unequivocally
correspond to high productivity, it is not entiretyear whether low
figures correspondingly match low productivity ohether they imply a
decrease in measurement accuracy.” It is neceswefore, to take
additional perspectives on processes with low prtdty indexes. This
has to be done with respect to the question ofdheplayed by hapax
legomena in the assessment of productivity. leisegally accepted (thus
Bauer 2004, for instance) that the higher the &gof tokens the lower
the index of productivity and, conversely, the lovlee figure of tokens,
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the higher the index of productivity. Consequengypcesses with one
instance represent the maximal degree of produgtiVhis is reflected
by the formula that calculates productivity (Baay&e92, 1993), in
which the index of productivity results from diudj the number of
hapaxes by the number of tokens. The figure of Xegpaherefore, is in
direct proportion to the index of productivity.

Productivity, as put forward by Bauer (2004: 88,a matter of
availability and profitability. Availability makeseference to whether a
given process can be used for producing new wondsereas
profitability refers to the frequency of use of anphological process.
For assessing the productivity of the processes litorical language,
the assessment of productivity cannot be restricietvailability. On the
contrary, the question of profitability, or how nhua process is used, has
to be central to the analysis. In this respectyaay out several accounts
of productivity relative to three types of hapagdenena offers a more
faithful description of the situation of a certaimrphological process
and is more compatible with qualitative judgemesrisloss of semantic
analysability, lexicalisation and loss.

Given these considerations, the main point madehtsy article is
that if hapaxes are considered in a relative wagell on a type-token
continuum, and a distinction can be drawn betwédxsolate hapaxes and
relative hapaxes (as well as mixed hapaxes, whibswsne both types),
the index of productivity can be calculated in arenaccurate way and,
moreover, the qualitative aspects of the analysisainfored.

3. Sources, data and formulae

To recapitulate, this research aims at gaugingptfoeluctivity of the
seven suffixes that form weak verbs in Old Engfigttan -lsecan -sian
-nian, -lian, -erian and €ian) from a synchronic point of view, as well
discussing the role that the different types ofguri formations play in
the measure of productivity.

The sources of this study are both textual anccégiaphical. For
token analysis, the source The Dictionary of Old English Corpus
which comprises around 3 million words correspogdmapproximately
3,000 texts, divided into prose, poetry and glasBes the calculation of
types, the source is the lexical database of Oldgli&n Nerthus
(www.nerthusproject.com, consulted on May 2011),icwhcontains
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approximately 30,000 headwords based on the infiiomarovided by
standard dictionaries of Old English like Bosworibller (1973), Sweet
(1976) and Clark Hall (1996).

Turning to the data, a preliminary question arisegarding the
inventory of the suffixes that form weak verbs ild @nglish, given that,
as Figure 1 shows, there is no consensus in dratiifre.

Suffix Jembetet al Kastovsky Lass (1994) Quirk and
(1975) (1992) Wrenn (1994)

-ettan X X X X

-leecan X X X

-sian X X X X

-nian X X X

-lian

-erian X

-cian

Figure 1 The Old English weak verb suffixes in literature.

Whereas there is agreement on the suffietmn and sian whose
bound and derivational character is unanimouslynaakedged, the
other affixes analysed in this article are notelistin all secondary
sources. For this reason, in the remainder of gbition we will argue
and provide evidence in favour of the derivatiostdtus of leecan,
-nian, -lian, -erian and -cian

The suffix ettan as inlapettan‘to loathe’ oronorrettan‘to perform
with effort’, is considered a derivational morphemvéghout exception
(Marckwardt 1942: 275; Kastovsky 1992: 391; QuiridaNrenn 1994:
116-118; Lass 1994: 203). The case witkecan is different. For
Kastovsky (1992: 391), the verbal suffikec(an)forms deadjectival
verbs with the meaning ‘be, become, makdyrétleecan‘to dare’,
geanlaecarito make one, join'rihtleecan‘to put right’) and denominal
verbs with the meaning ‘produce, grow, becornaefgnleecarto become
evening’, lofleecan ‘to promise’, sumorlaecan‘to become summer’).
Quirk and Wrenn (1994) describe the suffeeeanas being used to form
verbs, usually from adjectives and nouns, ageanleecanto unite’ or
nealsecan‘to approach’. Along with these formations, theaflsecan
coexists with the weak class 1 véd@ran ‘to spring up, rise, flare up’, a
zero derivative of the class Vlla strong vddzan ‘to move up and
down, leap, jump, swing, fly; play (instrument)aplupon, delude; fight,
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contend’. Such a coexistence of a lexeme and almarp in the lexicon
indicates that grammaticalisation is unden¥ayhe data available
indicate that, from the semantic point of view, therivation ofl@can
from lacanis motivated by meaning specialisation. Indeechange has
taken place from a literal meaning of movement oring’ to a
figurative meaning ‘beginning a state or an actiofhere is also a
change from a more specific lexical meaning to aremgeneral
grammatical meaning, to code inchoative internpéas(beginning of an
action or state) and causative internal aspecth(wat secondary
predication as second argument). When the affatteched to nouns, its
function is usually to convey an inchoative intédragpect as in the
examplefalecan ‘to be hostile to’ 4€zh ‘enemy’, except in the causative
formations such agewundoriecan ‘to make wonderful’ wwundor
‘wonder’ and gehiwl@can ‘to form’ <hiw ‘form’. When the affix is
attached to adjectives, it conveys a causative imganas in
(ge)aidlecan ‘to make known’ €ge)aid ‘known’. It can be concluded
then that leecanresults from grammaticalisation lexeme > derivaio
morpheme that can be identified on the grounds afhange from
specific to general meaning and from literal tasfaive meaning.

As for the suffix ian, a decision has to be made regarding the
guestion whether it is simply an inflectional erglior it takes part of
larger morphemes with derivational function, namedjan, -nian, lian,
-erian and €ian. As shown in figure 2 sianis considered a derivational
suffix in the literature. However, Kastovsky (19%82), who listsettan
-leecan -sian and nian, remarks that “the suffix{ian) results from
misanalysis of zero-derived verbs suchfagenian'rejoice’< faegen,
openian‘open’< open, taceniarmake a sign& tacen,and leads to a few
analogical formations, such aserhtnian ‘glorify’, laecnian ‘heal’,
preatnian ‘threaten™. Lass (1994: 203) also distinguisheswaen the
suffix -s-ian and a formativen-. The suffix-s-ian appertains to class Il

2 Grammaticalisation is a change from lexical intargmatical status (Hopper
and Traugott 2003: 18). According to Lehmann (200&): grammaticalisation
reduces the autonomy of a unit, shifting it to &wdo, more strictly regulated
grammatical level Givén (2009: 301) lays the emphasis on the
desemanticisation of lexical forms, which gain malstract meanings.

® At the same time, some derivatives displaying thsisffix undergo
lexicalisation, throughout which the meaning of thegivative is not predictable
from the meanings of the base of derivation anchffig.
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weak verbs that have an /-s-/ formative chan-s-ian ‘cleanse’ <l@ne
‘clean’, ric-s-ian ‘rule’ <rice ‘kingdom’, milt-s-ian ‘take pity on’ <mild
‘mild’. Lass (1994: 203) describes the /-n-/ forimatas “reflecting an
extended suffix*in-on/ [that-RTA & GMV] appears in a number of
class Il weak verbs, especially denominal and @ésdigdpt faest-n-ian
‘fasten’< faest for-set-n-ian‘beset’ for-settan‘hedge in, obstruct))lac-
n-ian ‘heal, cure’ (@ce ‘physician’)”. Hallander (1966) points out that it
is difficult to distinguish between those verbsttli@ave an s as a
derivational suffix and those that have anmerely ending the root. In
these cases, the etymon can give us the clue. ndalla(1966: 9)
explains that “the etymon of an Old English s-vehould exist in Old
English in a form without -s-” but he goes on ty $hat “in certain
cases, the probable etymon has double forms in @©gesian
(egeregesy, halsian (he@l>halor>hals) are examples of this”. The
solution put forward by Hallander (1966) and addgtethis research is
that those verbs whose etymon includes theare excluded from the
data. Moreover, the arguments in favour of thevdional character of
-sian are also applicable to the other suffixes in gisup. It is the case
that the base of derivation of the Old English weeailp suffixes does not
always present a thematic consonant, thas-is-n-, --, - and €-, as
can be seen in (1), respectively:

1)

(ge)kensian“to pray, supplicate” €ge)ken “prayer” (noun, m.)
(ge)dintnian‘to arrange, dispose”diht “arrangement” (noun, n.)
nestlian“to make a nest” rest‘nest; young bird, brood” (noun, n.)
swidrian “to avail, become strong”swid “strong, mighty” (adj.)
tamcian“to tame, soothe” tam*“tame; tracktable, gentle” (adj.)

For the reasons just given, the set of suffixesftivan weak verbs in
Old English include not only the more generallydgd ettan -leecan,
-sianand nian but also Han, -erianand €ian.

Regarding the formulae of productivity, we aim,sfirof all, at
calculating the type-frequency and the token-fregyeof the suffixes
under analysis, for which we resort to Bauer’'s @0005) distinction.
According to Bauer (2004: 102-104), type-frequenefers to the
number of items of a particular word-formation pss found in the
dictionary, while token-frequency expresses the lmemof occurrences
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of a given word-formation process in a certain osrpr a text. A high
type-frequency corresponds to productive proceseeide a high token-
frequency indicates less productive processes.

As for the index of productivity, there is a distiion between
productivity in the narrow sense and global pronhitgt Beginning with
productivity in the narrow sense, Baayen (1989)etlgys a statistical
measure of productivity based on Aronoff's (197&rniula for
measuring the degree of productivity of a certainrdsformation
process. Baayen’'s formula can draw a distinctiotween productive
and non-productive processes by establishing aedegf productivity
among them. The formula is given in Figure 2:

P=n/N
Figure 2: Index of productivity (Baayen and Lield®91: 809).

The productivityP of a given word-formation process is defined as
the quotient of the number of hapax legomepar unique formations
and the total number of tokensof all the words resulting from a given
word-formation process. In Baayen and Lieber's wo(d991: 809)
productivity “P expresses the rate at which nevesyare to be expected
to appear when N tokens have been sampleexpresses the number of
types of a given affix which only occurs once oe ttorpus (the so-
called hapax legomena and the total number of tokens of that given
affix in a given corpus”. Baayen and Lieber (19924) also propose the
measure of global productivity* of a word-formation process, which
expresses the relation between the index of prodiyctP and the
number of typed/. This measure is innovative for two reasons. & th
first place, global productivity is not a numericallculation but a visual
representation in whicPR appears on the horizontal axis avicon the
vertical one. Secondly, this measure requires &doalysis, given that
it relates narrow productivity to the number of égpin a corpus. This
means that whereas the index of narrow product®itgnds to calculate
already productive processes, the index of globadlyctivity P* deals
with both productive and unproductive processes.

Baayen and Lieber (1991: 124) propose global pridtycin order
to reduce the relative weight of hapaxes in praditgt measures.
Indeed, if the number of hapaxes is high, then itldex of narrow
productivity will increase, whereas if the numbéitypes is high, it will
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decrease. In this way, the number of hapax legomiendirectly
proportional to the index of productivity. For thisd other reasons,
there is a certain degree of controversy among lahoon the
importance of unique formations. Lass (1994: 168)jnstance, remarks
that it is not clear if the existence of a hapagoleenon represents a
piece of solid linguistic evidence or is simply aegtion of language
survival. Plag (2006: 542), on the other hand, sidkdht “the number of
hapaxes of a given morphological category shouldetate with the
number of neologisms of that category, and thattmaber of hapaxes
can be seen as an indicator of productiViBlag (2006: 544) also states
that, when measuring productivity by counting tleelogisms in a given
period, “the greater the number of neologisms at fferiod, the higher
the productivity of a given affix in that period.”

Although the role played by hapaxes in the assessnod
productivity is not uncontroversial, it is true tH@paxes are taken into
account by most authors. In a recent study in tiaehdony of the
English affixes-hood, -domand -ship, Trips (2009) “puts forward the
following criterion of productivity: a productivees of formations is
defined as the occurrence of formations with a molggical category
with at least[emphasis in original] two hapaxes where a hapax mew
type built by a new rule and a new type exploitthgt new rule.” The
criterion of productivity, as stipulated by Tripsas the advantage of
marking a cut-off point, under which no morpholaiproductivity can
be found. On the other hand, Trips's criterion doed allow for
gradation, since it divides processes into unprivdeiand productive
thus leaving aside the question of the differemireles of productivity.

To summarise, Plag’s (2006) position on the impurtaof hapaxes
for determining productivity constitutes one of thmin guidelines of
this research, although global productivity andgirency are also
assessed in order to check the results of meadlimestly based on
hapaxes. Moreover, the criterion of productivity defined by Trips
(2009) adds an extra perspective and contributea tore accurate
measure on the productivity of morphological preess of word-
formation. This is the reason why several meashiaes been taken into
account, in such a way that the following formuk® required. To
calculate type-frequency we make use of the forrehtavn in Figure 3:
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Type-frequency = Number of derivatives of suffix

Number of headwords in the dictigna
Figure 3: Type-frequency (based on Bauer 2001, 2005)

For the calculation of token-frequency, the formgpleesented in
Figure 4 is used:

Token-frequency = Number of tokens of derivativesudfix

Number of wordscorpus
Figure 4: Token-frequency (based on Bauer 2001, 2005

Finally, to calculate the productivity of a giveffig we have used
the formula displayed in Figure 5:

Index of productivityP = Number of hapax legomena of suffix

Number of tokens efigatives of suffix
Figure 5: Index of productivity (based on Baayen hiether 1991).

The different measures of productivity as well las tiscussion of
the types of hapaxes follow in the next section.

4. Results of the analysis.

4.1. Frequency and productivity.

Overall, there are 186 weak verbs derived by meznthe suffixes

displayed in Figure 2. The inflected forms of thesebs are considered
(relative) types when repetitions of the same fama discarded, and
tokens when all repetitions of a given inflectiofi@m are taken into
account. With these definitions of type and tokitxere are 1,498 types
and 6,737 tokens in the texts froihe Dictionary of Old English
Corpus. The figures of the synchronic analysis of the seffi are

presented in Table 1:
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Affix |Verbs | Types | Tokens Type- Token- Hapaxes Index of
frequency | frequency productivity
-ettan 74 252 390 0.00245 0.0001294 27 0.069230
-leecan 32 295 1,114 0.00106 0.0003698 9 0.008078
-sian 30 557 3,386 0.00099 0.0011242 6 0.001772
-nian 22 289 1,694 0.00073 0.0005624 4 0.002361
-lian 17 59 81 0.00056 0.0000268 5 0.061724
-erian 8 29 39 0.00026 0.0000129 1 0.025641
-Cian 3 17 33 0.00010 0.0000109 1 0.030303
Total 186 1,498 6,737 0.00615 0.0022368 53 0.007867

Table 1: Frequency and productivity indexes of@e English weak verb suffixes.

The resulting indexes can be displayed in a nurobdmerarchies.
By type-frequency, that is, the ratio of derivasivie the lexicographical
source to the total number of types, the followiigrarchy of suffixes
can be established (> meassnore type-frequent th@n

-ettan > -lsecan > -sian > -nian > -lian > -erian >cian
Figure 6: The hierarchy of type-frequency.

By token-frequency, that is, the ratio of occurescof the
derivatives in the textual source against the totahber of tokens in the
textual source, the hierarchy in Figure 7 can liablished (> meanis
more token-frequent thgn

-sian > -nian > -laecan > -ettan > -lian > -erian >cian
Figure 7: The hierarchy of token-frequency.

The index of productivity has been calculated byidiing the
number of hapaxes by the number of tokens. Thealtulky of
productivity is as follows in Figure 8 (> meaigssmore productive in the
narrow sense thgn

-ettan > -lian > -cian > -erian > -lsecan > -nian >sian
Figure 8: The hierarchy of the index of productivit
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By applying Baayen and Lieber's (1991toncept of lobal
productivitywe get the graphic presented in Figu:
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Figure 9 Global productivity of the Old English weak vestiffixes

In Figure 9, The horizontal axV refers to types while the vertic
axisP is the index of productivity ceach suffix. Notice that whil-sian
has the highest number of tygV, its index of productivity is very lov
whereas ettan does not have a high number of types but enjoy:
highest index of productivity. In general, the st with a highe
numberof types have a lower index of productivity, whexdlae suffixe:
with fewer types have higher indexes of produdtiviRegarding thi:
guestion, Plag (2006in his analysis of the English suffixeses;, -ion,
-ity, -ist, dess -ish and wise demonstrates that the suffiwisg in spite
of having very low rates of tokens and types, hagrg high index o
productivity. Plag (2006: 545) points out thatthe proportion o
unknown words among all tF-wise derivatives is high, indicating t
suffix’s potential to be easily used for the coinage of new f(m) The
OED ranking reflects the fact thewise words are, though eas
derivable, not often us.” In other words, when the suffix does not t
place in many different words that are not verygent in the texts, th
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rates of the number of tokens and hapaxes and fokguency are very
low, but the fact that an affix would be used gatdl coin new forms
makes the index dP very high. That is, suffixes with high frequency,
number of tokens and hapaxes, but with a low inofeR, are used on
stable combiantions root-suffix, but seldom to aoéw words.

4.2. Absolute and relative hapax legomena.

Despite Baayen and Lieber's (1991) attempt to ictsthe relative
importance of hapaxes for calculating productivfiypductivity indexes
crucially depend on the number of hapaxes. Forrdason, the concept
of hapax legomena requires some further attenttothia point. The
analysis carried out so far is based on an absdefimition of this
concept according to which one type is realizedthy token in one text.
Defined in relative terms, a hapax legomenon istgpe that is realized
by the same inflectional form in two or more texthat is to say, an
absolute hapax legomenon is a unique formationappéars in one text
whereas a relative hapax legomenon remains a uricqo&tion but it
appears in more than one text. Ultimately, thisniedn is based on the
distinction between type and token, which is natallite but relative.
Indeed, the inflected forms of a dictionary forrmstitute tokens of the
dictionary form in question, but when they app@amiore than one text,
the abstract inflective form becomes a type wittpeet to the concrete
inflective forms as they can be found in the teRist in other words, the
absolute hapax is a purely derivational conceptredee the relative
hapax has more to do with the textual realizatiofsthe abstract
morphological paradigm. Finally, mixed hapax legome&epresent the
sum of the absolute and relative hapaxes of a wand offer
comprehensive view of the hapaxes identified.

The application of these types of hapaxes to tfigeafthat form weak
verbs in Old English is the following. Begining tvitettan this suffix
presents 27 absolute hapax legomena and 6 relaéipex legomena.
They appear in Figure 10:
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Absolute hapax legomeng27): bepete(bedettan PeriD), cloccet (cloccettan

Lchll), efnette ((ge)efnettan GDPref), firmetton (firmettan Or), fneerettende
(fnerettan, HIGI), gealchatte (gealchattan PsGll), galpettad (gealpettan

HomU), grunnettan (grunnettan CorpGl), hliapettan (hleapettan Bede),
hospegt (hospettan CorpGl), huncetton (huncettan PsGID), leasliccettan
(leaskcettan CIGI), miscroccetan(misciocettan LS), mupetton (mizdettan

AHomM), salletad(sallettan PPs)scofett(scofettan CP),slecgeteslecgettan

Lch 1), spigette (spigettan Num), sporetted(sporettan PsCaA),swolgettan
(swolgettan Lch II), togettep (togettan Lch 1), towettan (towettan WPol),

gepaefeteefpafettan PsCaE)pametap(pamettan PsGlJ) poddetton(pbodettan

HomU), wincettad(wincettan PPs (prose))inhreafetiap(winreafetian PsGlI).

Relative hapax legomend6): cancettenddcancettan ThCap, CIGI)onrettep
(onarettan, CIGI (2)), plicet (plicettan Ch, PrudGl) sarette(sarettan, CP (2)),
spornette(spornettan CIGI (2))}olcetenddtolcettan AldV (2)).

Mixed hapax legomena33.

Figure 10: The absolute, relative and mixed hapgrinena ofettan

The hapaxes of the suffileecancan be seen in Figure 11:

Absolute hapax legomena (9): gesamodlaecedgesamodtcan PsGIG),
geweerlaeht (geweertecan, ZIntSig), geweredleehp(gewerodiecan LibSc),
gewistleecan (gewisttecan, Lk (WSCp)), gewundorleec (gewundoréecan,
PsGIF), lofleecad (loflecan, PsGll), sumorleehd (sumortecan, £CHom 1),
swaedleehtéswaedecan, PsCaC)wyperlecadwiderlecan PSGIE).

Relative hapax legomengl): gelimpleecar(limpl@can, AldV (2)).

Mixed hapax legomena 10.

Figure 11: The absolute, relative and mixed hapgriinena ofleecan

The hapaxes of the suffisianappear in Figure 12:

Absolute hapax legomena (6): dwelsode (dwelsian PsGll), frecelsod
(frecelsian, CIGI), gedyrsod (gedirsian, Jud), hrywsode (hrywsian PsGIC),
hwinsiannghwinsian LS), wraensiap(wrensian HomuU).

Relative hapax legomend0).

Mixed hapax legomenaé.

Figure 12: The absolute, relative and mixed hapggrinena ofsian
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Figure 13 displays the hapaxes an:

Absolute hapax legomena(4): gefeetnodestgetztnian, PsGll), gefultnede
(gefulwihtnian LS), geliffeestnas{gelffaestnian PsGID), preatniad (dreatnian,
AECHom ).

Relative hapax legomenor{l): gecocanadégeacnian, CIGI (2)).

Mixed hapax legomenab.

Figure 13: The absolute, relative and mixed hapgginena ofrian.

The hapax legomena found fdian can be seen in Figure 14:

Absolute hapax legomena(5): breeclade (breeclian GDPref), cneowlian
(cneowlian, LS), gefystlude (gefistlian, LibSc), nestliad (nestlian PsGll),
spearnlodgspearnlian judg).

Relative hapax legomend0).

Mixed hapax legomenab.

Figure 14: The absolute, relative and mixed hapgginena oflian.

The hapax legomena oérian verbs as found iffhe Dictionary of
Old English Corpusre given in Figure 15

Absolute hapax legomenor{l): woperiendgwoperian, LS).
Relative hapax legomenor{0).

Mixed hapax legomenon 1.

Figure 15: The absolute, relative and mixed hapgrinena oferian.

Finally, the hapax legomena of the suffixan can be seen in Figure
16:

Absolute hapax legomend1): tamcyan(tamcian ChrodR).
Relative hapax legomend0).

Mixed hapax legomenon 1.

Figure 16: The absolute, relative and mixed hapgrinena ofcian.

If productivity is measured on the basis of mixeghdxes;ettanis
the most productive, followed, in this order, byan, -cian, -erian,
-leecan, -nianand -sian which qualifies as the least productive. The
figures are shown in Table 2.
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Affix tokens mixed index of
hapaxes productivity
-ettan 390 33 0.084615
-leecan 1,114 10 0.008976
-sian 3,386 6 0.001772
-nian 1,694 5 0.002951
-lian 81 5 0.061728
-erian 39 1 0.025641
-cian 33 1 0.030303

Table 2: Index of productivity with mixed hapaxes.

If the account of productivity is based on the fgwf relative
hapaxes, it turns out that the productivity-sifin, Hian, -erianand €ian
is zero. As for the rest of the suffixegttan is the most productive,
followed by {secanand nian. This is shown in Table 3:

Affix Tokens Relative hapaxes Index of
productivity
-ettan 390 6 0.031578
-leecan 1,114 1 0.000897
-sian 3,386 0 0
-nian 1,694 1 0.000590
-lian 81 0 0
-erian 39 0 0
-cian 33 0 0

Table 3: Index of productivity with relative hapaxe

Table 4 provides an account of the index of praditgtconsidering
the number of absolute hapaxes. Given thiain- dian, -erian and -€ian
do not have any relative hapaxes, their figureaade with those based
on mixed hapaxes.
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Affix tokens absolute index of
hapaxes productivity
-ettan 390 27 0.069230
-leecan 1,114 9 0.008078
-sian 3,386 6 0.001772
-nian 1,694 4 0.002361
-lian 81 5 0.061728
-erian 39 1 0.025641
-cian 33 1 0.030303

Table 4: Index of productivity with absolute hapsixe

Although the indexes of productivity based on tiféecent types of
hapaxes vary, the relative productivity of the a8 calculated on the
grounds of mixed and absolute hapaxes coincidt#an is the most
productive, followed, in this order, blian, -cian, -erian, {aecan -nian
and sian However, the productivity indexes based on redatiapaxes
bring about an interesting change in perspectetanremains the most
productive suffix, which is in keeping with its lomumber of types and
tokens and high figure of hapaxes; since they meveelative hapaxes,
the productivity of the suffixessian, -lian, -erian and €ian is zero,
which is consistent with their high number of tokegsian or low
number of types lian, -erian and €ian); and the productivity ofleecan
and nianis clearly lower than that okttan,which is in agreement with
its lower number of types and hapaxes. In sumgtkatest advantage of
the measure on productivity based on relative hegpéscthat it considers
-leecanand nian more productive thanlian, -erian and €ian. In this
respect, if Trip’s (2009) criterion of productivitgquiring a minimum of
hapaxes is appliedlian, -erian and €ian cannot be productive, while
the productivity of leecan and nian is questionable. Leaving aside
hapaxes, it is hardly compatible with the concdpproductivity as has
been discussed in section 2 that an affix withghd type:token ratio
that results from a low number of types (likian, -erian and €ian) is
more productive than an affix with a lower typegokratio due to a
relatively high number of types (as is the caséwiecanand nian).
Therefore, the measure based on relative hapaxesris accurate than
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the one based on absolute hapaxes, the reason th@ingonsidering
hapaxes in their relative version reduces the ivelaveight of hapax
legomena in the statistical measure on productivity

5. Summary and conclusions

The previous discussion has shown that the combmabf a
lexicographical and a textual source allows us taugg the
morphological productivity of the Old English weakrb suffixes in a
principled way. Given the central role played bypdees in the
guantitative assessment of productivity, two nevwpety of hapax
legomena have been distinguished, namely rela@pak legomena and
mixed hapax legomena. An absolute hapax legomeoour® when one
type is realised by one token in one text. A retathapax legomenon
occurs when one type that is realised by the sanflectional form
appears in two or more texts. In other words, tifferénce between an
absolute and a relative hapax legomenon is thdbtheer appears in one
whereas the latter turns up in two or more textsx€oh hapaxes
constitute a combination of the other two types).

If productivity is assessed on the grounds of aliechapaxes, the
suffix -ettan enjoys the highest index of productivity, followeg the
suffix -leecan while the suffixes lian, -erian and e€ian display the
lowest indexes. In the formula used for calculatprgductivity, the
index of productivity is in direct proportion toghnumber of hapax
legomena (or unigue formations) and in inverse rign to the number
of tokens (or textual occurrences in all texts)udhthe comparatively
high productivity of ettanis a consequence of the high number of hapax
legomena containing this suffix while the compaselii low productivity
of -nian and sianresults from the low figures of hapaxes shownhasé
affixes. Additionally, affixes with a high numbef tokens, such asian
-nian and leecanare less productive than affixes with a low figufe
tokens such adian, -cian and erian.

If the account of productivity is based on the tieahapaxes;ettan
remains the most productive suffix, the producyivt the suffixessian,
-lian, -erianand eianis zero and the productivity ofeecanand nianis
lower than that ofettan.The indexes of productivity calculated on the
grounds of relative hapaxes have the advantageabsaiute hapaxes in
considering leecanand nian more productive thanlian, -erian and
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-cian. Given that an affix with a higher type:token ratiat results from
a low number of types cannot be more productive tia affix with a
lower type:token ratio due to a relatively high rhen of types, the
measure based on relative hapaxes is more actaedese it lessens the
importance of hapax legomena.

Regarding the relationship between absolute andtivel hapax
legomena, it seems to be the case that lemmatiped tn the dictionary
correspond to more than one unlemmatised typeercdinpus, which, in
turn, are reflected by a given number of tokensthe corpus. The
opposite is less frequent. That is, a corresporalelpetween one
lemmatised type in the dictionary and one unlensedtitype in the
corpus reflected by two or more tokens in the ceras the concept of
relative hapax legomenon requires) occurs veryegqudently. Actually,
this happens less often than absolute hapax legoragise, which
comprise one lemmatised type in the dictionary and unlemmatised
type in the corpus reflected by one token in thges. The conclusion
can be drawn, therefore, that, absolute hapaxemare frequent than
relative hapaxes.

Finally, it can be concluded that a high token @iertcy has resulted
in a low productivity index. This is coincidentaltkvthe view, already
stated by Stanley (in Amos 1980: 141) that the gdised derivation of
weak verbs withian is characteristic of the end of the Old English
period. On the diachronic axis, the loss of théxeff for derivational or
inflectional reasons due to the decline of infleat also points to a low
level of productivity of the weak verb suffixes. &igst this background,
the typology of hapaxes allows more fine-grainestidctions to be
drawn because it puts the focus-gian -erian, Hdian and €ian, which
range between very low and zero productivity.
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