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Abstract

This chapter discusses the internal morphologitatsire of words. Complex words are
created by processes of word formation and infbectin concatenative morphology,
complex words are created by the combination ofdwand affixes. In non-
concatenative morphology use is made of vowel am$@nant alternations and of tonal
patterns. Complex words may also be formed by mefparadigmatic morphology,
such as the replacement of one affix in a complesdvby another.

Normally, the meaning of a complex word is a fumtf the meaning of its
constituents and the meaning of the morphologicastruction as a whole, in accordance
with the principle of compositionality. Morphologikcstructures may also have holistic
meaning properties. In some complex words theaenssmatch between the formal
structure and the semantics.

The internal morphological structure plays an intguat role in the interface with
phonology: the phonetic realization of morphemgsaidially determined by their
position in morphological structure.

Complex words, once formed, may lose (part o€)rtmotivation; hence, their
morphological structure may become opaque. Thisasylead to changes in the
phonological forms of these words.

Complex words may also arise as an effect of uhatén, the process by which
word combinations become words. Grammaticalizatiay lead to the expansion of the
set of complex grammatical words such as prepositamd conjunctions.



1. Introduction

Words may have an internal structure. For instatmeeEnglish worgingercan be
divided into two constituentsjngand er. Both constituents contribute to the meaning of
the word as a whole. These constituents are reféoras morphemes, the minimal
meaning-bearing units of a language. The wgangderis therefore a complex word, as
opposed to the worsing which has no internal morphological structure enttherefore
a simplex word. The morphersengis a lexical morpheme, as it can also occur asraw
of its own, whereas the morphenag, which expresses the meaning ‘agent of the action’,
is a bound morpheme.

How do we know thasingeris a complex word, whereas other words that also
end in er are not considered complex, suctbasler, fatherandorder? The reason is
that for a word to be considered complex we expextstematic correspondence between
its form and meaning. The internal structure ofrtbansingeris determined on the basis
of a comparison of sets of words such as the faigw

Q) verb agent noun irex
bake baker
speak speaker
dance dancer
use user

The two sets of words stand in a systematic formasmmgy relationship, and on the basis
of this relationship we can assign an internal rhokpgical structure to nouns iar-with

a verbal subconstituent. We call these nouns deljeab they are derived from base
words that are verbs. In the casdofder, father,andorder there is no base word to be
found, and there is no agentive meaning, and herasonsider these words as simplex.
This also makes it clear why we want to assigrrimatiemorphological structure to words
like singer the meaning of this word is not completely adwyr but motivated, namely,
by its constituents and their arrangement.

A second example of complex words are the foll@apfural nouns in English:
apples, books, pagewhich all end in the plural morpheng These words are also
complex since they show a systematic form-meanamgespondence with the words
apple book andpage The difference with the agent nouns is that ithisot a case of
word formation, but of inflection. Whereasg andsingerare two different words, with
their own entry in a dictionary, this is not thesedorapples which is an inflectional
form of the lexemePPLE, as is the singular forapple A lexeme is the abstract unit that
stands for the set of inflectional forms, and isally represented with small capitals.

The two basic functions of morphological operagitimat create complex words
are word formation and inflection. Word formatioropesses create new lexemes and
hence expand the lexicon of a language. Once #eksp of English has discovered the
pattern exemplified in (1), (s)he may hit on a wlodnation schema which we can
characterize, informally, as follows:

(2) [[X]v erlv ‘one who Vs’



The speaker may then use this schema to createvosdg with the approrpriate form
and meaning, such akyper,derived from the verfto) skype ortexter, derived from the
verb(to) text The new words may not only have the meaning ptediby the schema,
but also additional idiosyncratic properties. Fstance, th&Jrban Dictionary defines a
texteras ‘a persomho prefers to send text messages instead of giakirthe phone’.

Inflection is the grammatical subsystem that deatls the proper form of
lexemes, often in relation to specific syntactiatexts. In Dutch, for instance, the verb
werk‘to work’ has five different finite forms. The saition of a present or past form
depends on the information the speaker wants teegorand this is called inherent
inflection. The choice of a particular present asfform depends on the number and
person of the subject of the clause in which thé wecurs, and this is called contextual
inflection since the choice of a form depends andyntactic context:

3) werk present 1st person singular
werk-t present 2nd/3rd person singular
werk-en present 1st/2nd/3rd person plural
werk-te past 1st/2nd/3rd person singular

werk-te-n past 1st/2nd/3rd person plural

We consider these five forms as forms of the sawerhe. Thus, Dutch has a lexeme
WERK. The stem form of this lexemewserk, and the different inflectional affixes are
added to this stem. The Dutch wavdrker‘worker’ is a different lexeme than the word
werk‘to work’ (so Dutch has the lexeme&RK andwERKER). The plural form of this
nounwerkers'workers’ has the following morphological structur

4) werk -er -S
work -AGENT -PLURAL
‘workers’

This is a simple example of the morphological asialpf a complex word, and presented
in a form that follows the conventions of interlmenorphemic glossing (Lehmann 2004).
The first line presents the internal constituencthe complex word. The second line
provides a morpheme by morpheme glossing, anchtieeline gives a paraphrase of the
meaning of the linguistic unit.

Cross-linguistically, the most common form of wdodmation is compounding,
the combination of two or more lexemes into a campVord, such as the English word
songboolkcomposed of the noussngandbook Many languages make also use of
derivation, the process in which bound morphemtix€s) such aser are attached to a
base word. These two mechanisms are instancesicdtamative morphology, in which
complex words are created by means of the cond&tenar stringing together, of
morphemes.

However, these are not the only means of makingot®awords. In
reduplication, a complete or partial copy of a wizrddded to that base word. Thus,
reduplication may be seen as a specific form ofmmmding (total reduplication) or
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affixation (partial reduplication). Here are somxamples from the Austronesian
language Begak spoken in Malaysia (Goudswaard Z056):

(5) total reduplication

suran ‘story’ suran-suran ‘many stories’
puti ‘white’ puti-puti ‘very white’
panow ‘to go’ panow-panow ‘to go a little bit’

partial reduplication

bua ‘fruit’ ba-bua ‘various types of fruit’
bunu’ ‘to kill ba-bunu’ ‘to kill each other’
satu ‘one’ s-satu ‘only one’

In the case of partial reduplication, a copy offire consonant forms a prefix together
with a fix vowel p].

Other, non-concatenative, mechanisms are the usgeoffic vowel and/or
consonantal patterns (assimg-sang, bring-broughtand tonal patterns. The use of
vowel alternations is a characteristic of Indo-Eagan languages. The Semitic languages
are well known for their system of creating relatedbal lexemes by combining a
consonantal root with a specific pattern of C angogitions, and a vowel melody. In
addition, prefixes may be used. This type of molpépis called root-and-pattern
morphology. A set of verbal lexemes with the saneephological pattern is called a
binyan(‘building’, plural binyanim). The rootgtl ‘to kill’ as used in Biblical Hebrew has
the following five binyan forms with active meani(@ronoff 1994: 124), of which the
3sG.MASC.PERFforms are illustrated in (&)

(6) Binyan 3SG.M.PF CV-PATTERN V-PATTERN gloss
Qal gatal CvCvC a-a to kill
Nif‘al ni-qtal ni-CCVC a to kill oneself
Pi‘el gittel CVGCVvC i-e to massacre
Hif'il hi-qtil hi-CCVC [ to cause to kill
Hitpa‘el hit-qattel hit-CV@VC a-e to kill oneself

In addition to these five binyanim, there are twmyanim with a passive meaning, the
Pu‘al as a passive variant of the Pi‘el, and th&édHflas the passive of the Hifil.

The use of a tone pattern as a morphological madebe found in many tone
languages. Here is an example from Ngiti, a cei8talanic language of Congo (Kutsch
Lojenga 1994: 135):

(7)  singular plural
aba-du aba-du my father(s)
abhu-du abhu-du my grandfather(s)
akpa-du akpa-di my husband(s)
anda-du anda-du my uncle(s)

2 The apostrophe ‘ indicates a glottal stop, ardsmbola stands for an open /o/;& stands for two
identical consonants.



In the plural possessive form, the prefinal syka@lways carries high tone (indicated by
the acute accent on the vowel letter, @ gwhereas the other syllables carry mid tone
(indicated by the lack of an accent symbol). Ingmgular, some vowels carry low tone
(indicated ag). Thus, plurality is systematically marked by aafic tone pattern.
Finally, there are operations like blendisgnog < smoke fog), the formation of

acronymsN.A.T.O,spoken as [r#ou] < North Atlantic Treaty Organizatignclippings

(mike < microphong and truncationscommie < communisBecky < Rebecgan which
only parts of words appear in the derived word Gkapter 13).

In the domain of concatenative morphology, thecttme of a complex word can
be represented by means of labeled bracketinggoheatenation of morphemes. For
instance, the English compousangbookthe derived wordinger,and the plural noun
bookscan be represented as follows:

(8)  [[songk [bookl]n
[[sing]v erly
[[book]y siy

It is obvious that in the case of non-concatenateephology it is not possible to
represent the structure of a word in terms of asecge of morphemes. For instance, the
structure osmogcan be represented linearlysas-og but these two constituents are not
morphemes. The structure of this word can be repted by a non-linear representation
of the following type:

(9) S mouk
||
CCcv C

||
0 g

—h

This representation indicates how the abstract CGk&leton of the wordmogis
‘fleshed out’ by sound segments of the wasdskeandfog.

2. Morphological classification

Languages may be classified according to the mdenature of their morphology
(Comrie 1981; Haspelmath 2009). A first dimensi®thie index of synthesis: languages
that do not make use of morphology are called gicatdy isolating, languages with a lot
of morphology are called synthetic. Hence, langsagay be ranked on an index of
synthesis. Traditionally, Chinese is referred tamassolating language because it has no,
or almost no inflection. Yet, there is no doubtttivard formation, in particular
compounding, is very productive in this languagac{rd 2000). Hence, Chinese is not
analytic in an absolute sense.

The second index on which languages can be raiskedt of polysynthesis:
some languages allow the incorporation of lexicatphemes, leading to relatively
complex words, as illustrated by the following omerd-sentence of Central Alaskan



Yup’ik in which the lexical morphemintu ‘moose’ is incorporated in the verd‘to
catch’ (Mithun 2000: 923):

(10) tuntutug=gguqg
tuntu-te-u-g=gguq
MOoO0Se-CatCNDICATIVE .INTRANSITIVE-3SINGULAR=HEARSAY
‘He got a moose’

In this example, the complex word is followed bgliEic morpheme (‘= is the symbol
for the link between a host word and a clitic) widentiality that indicates the nature of
the information source.

The third dimension of classification is the ind#Xusion. In fusional languages,
one morpheme may express more than one grammiatatate. Dutch is an example
such a language. For instance, in (3), the infbeet suffix te expresses both ‘past tense’
and ‘singular number’. Fusional languages diffenragglutinating languages in which
each bound morpheme corresponds with one gramrhegatare. Turkish is the textbook
example of an agglutinating language. For instacase and number in Turkish are
expressed by different suffixes:

(11) cocuk-lar-in
child-PLURAL-GENITIVE
‘of the children’

These three indices of morphological complexitywseful in given a global
characterization of the morphology of a languagee €hould be aware, however, that
languages are not homogeneous with respect to ithdises. For instance, many Indo-
European languages are fusional in their infleai@ystem, but agglutinating in their
derivational morphology. Chinese also illustratés point since it is synthetic as far as
word formation is concerned, but analytic as fanésction is concerned, as it has no
inflection.

3. Morpheme order and hierarchical structure

A basic question in the analysis of the structdreomplex words is what determines the
order of its constituent morphemes.

A first principle is that the order of morpheme8iects the order of
morphological derivation and its semantics. Inwoed acceptability the suffix-ity is at
the right edge because this word means ‘the prppétieing acceptable’. This suffix
takes adjectives as base words, and forms noumstfrem. In its turnacceptabléas
formed by adding the suffixable to accepf with the meaning ‘can be accepted’. The
suffix -abletakes verbs as bases to create adjectives. Treuillowing hierarchical
word structure can be assumed, which also implsgseaific linear order of the
morphemes involved:

(12) [[[accept}y ablel ity]n



At the same time, this hierarchical structure détermine the way in which this
complex word is assigned its meaning.

A second principle that governs the order of monpéeis that inflectional
morphemes are usually peripheral to derivationaipmemes, this being one of the
universals proposed by Greenberg (Greenberg 1968).is exemplified by the word
workers in which the derivational morphemer precedes the plural suffis.-

Within the domain of inflection, there are alsongiples for the order of
morphemes. Consider the following inflected forniled Italian verkdemere'to fear’

(13) tem-e-va-no ‘they feared’

In this verb form, the stetem‘to fear’ is followed by a so-called thematic vdwe-,
then by the suffixva- which expresses past imperfective , and finallyHgysuffix no
which expresses third person plural. This form oomf to the following general schema:

(14) [base — thematic voweln— inherent inflection — contextual inflection

The stem of a word is what remains of a word aieroval of the inflectional elements.
Contextual inflection is the type of inflection thted by syntax, such as case marking on
nouns and adjectives in specific syntactic configjons, and person and number marking
on verbs in languages with subject-verb agreenhertxample (13), the morphemea-
expresses inherent inflection (past imperfectigall the morphemeeis a case of
contextual inflection, as it may be required by pinesence of a third person plural
subject. The base may consist of a root followed ftyematic vowel, as is the case in
temevanpbut it may also be complex itself. That is, ttens may contain derivational
prefixes and/or suffixes.

The schema in (14) is an instantiation of the ngeneeral tendency of contextual
inflection to be peripheral to inherent inflecti(Booij 1996), which also applies to nouns.
For instance, in inflected nouns case marking & o contextual inflection) is
peripheral to plural marking (a case of inherefieation), as in the inflected Turkish
noun in (11) where the plural suffix indeed precetie case suffix.

Languages may also exhibit ‘position class morpggl This means that they
have complex words in which the order of the mompée is determined by a template
with a number of slots. Morphemes are then spektfbe appearing in a particular slot.
For instance, in Nimboran, a Papuan language of §eimea, each finite verb contains a
number of morphemes, including the root. ThereBgpesitions, with the root appearing
in position 0. The morpheme for ‘plural subjectsta appear in slot 1, right after the
root (slot 0), whereas the morpheme for ‘persosutifect’ has to appear in slot 8.
preceded by the morpheme for tense in slot 7 (ask&b93).

In Kimatuumbi, a Bantu language spoken in Tanzah&structure of the verb
may be assigned a hierarchical structure of tHeviahg type (Odden 1996: 71) which
specifies structural positions for specific morplesm

(15) [(relative) [subject [object [[root — suffaglivational stenfinal vowel Jntiected sterl]]

This structure is exemplified by the following veédym:



(16) cha-ba-ptelek-ey-a
what-they-me-CookAUSATIVE-FINAL VOWEL
‘what they make me cook’

In compounds the order of the lexemes depends ahvdxeme is the head, if there
is one (these are so-called endocentric compould&ermanic languages, the head of a
compound is its rightmost constituent, a regulasitgn referred to as the Right-hand
Head Rule (Williams 1981). It is this constituemat determines word class and
subclasses such as gender, etc. Compare the fojaninimal pairs of compounds in
Dutch:

@a7n a koor ‘choir, neuter gender’, zang ‘songnomon gender’
koor-zang ‘lit. choir-song, choral singing’ (commgeander)
zang-koor ‘lit. song-choir, choir’ (neuter gender

b water ‘water, neuter gender’, tafel ‘table, coomgender’
water-tafel ‘water table, common gender’
tafel-water ‘table-water, neuter gender’

These data show that in these Dutch compoundseid is on the right. For instance,
tafel-wateris a type of water, not a type of table, and & hauter gender, just like its
right constituent wordvater.

In compound schemas, the order of the elemempiarif the definition of the
schema, and thus defines the order of the compsuwuadlistituents. For instance,
Romance languages such as Italian have compoundgédats and instruments in which
the verb (V) precedes the noun (N):

(18) lava-piatti ‘lit. wash-dishes, dish washer’
Spazza-camino ‘lit. sweep-chimney, chimney swéeeper

It is the order V-N that is essential for evokihgstagent/instrument interpretation.
4. Meaningless elements in word structure

Complex words may contain building blocks that @b e¢ontribute to the meaning of the
complex words, but are just there for creatingr@i@dar morphological form. An
example is the occurrence of thematic vowels iakforms, exemplified in (9) above.
The thematic vowet of the verltemere'to fear’ has no meaning contribution of its own.
It does define a conjugation class, as not allvefldtalian have the same thematic
vowel. Most verbs hava, others have ori.

In compounds, the constituents may be linked bglament without a meaning of
its own. For instance, Greek compounds have angklemente-:

(19) gloss-o-logos ‘languagenk -student, linguist”
pag-0-vuno ‘ice:INK -mountain, iceberg’



Such linking elements are also referred to as emmaiyphs or interfixes. The Slavic
language Polish makes use of such interfixes motompounding and derivation. In
compounds, the default linking element is the vawyels in the following.

(20) gwiazd-o0-zbidr ‘starink -collection, star constellation’
star-o-druk ‘oldeINK -print, antique book’

In the domain of derivation, the suffigki that is used to derive adjectives from nouns
(studentstudent’-studentski ‘student-like’), is often preceded by an ifiterow, as in
the following denominal adjectives with the meanimdated to N’ (Szymanek 2010:
253):

(21) kat ‘hangman’ kat-ow-ski
szpieg ‘spy’ szpieg-ow-ski
tchorz ‘coward’ tchorz-ow-ski

These data show that word structure may comprigditag blocks with a purely formal
role.

Words may also show an internal formal structuitbaut a correlating semantic
structure. English has many prefixed verbs withatiriate root, such as:

(22) con-ceive, de-ceive, per-ceive, re-ceive,
de-duce, in-duce, re-duce, se-duce

The rootsceiveandducedo not have a meaning of their own. Yet thesesrbave
specific properties. In particular, the nominaliZedn of all verbs inceiveends
in -ception and the nominalized form of all verbs aueeends in duction These
generalizations can only be made if the formalrimaéstructure of these verbs is
recognized.

Complex words may lose their internal semantigcstire due to the loss of the
base word. For instance, Dutch has many verbsaytefix followed by a root that once
was a verb but has since disappeared as a vetb own:

(23) prefixed verb past participle
be-gin ‘to begin’ be-gonnen / *ge-be-gonn-en
ge-niet ‘to enjoy’ ge-noten / *ge-ge-not-en

ont-beer ‘to miss’ ont-beer-d / *ge-ont-beer-d
ver-geet ‘to forget” ver-get-en / *ge-ver-get-en

We have to assign internal morphological structarimese Dutch verbs since they
behave as prefixed verbs. In Dutch, past partisiplte formed from the stem by means
of prefixation withge- and simultaneous suffixation witti-€ or -en as inge-werk-t
‘worked’ andge-slap-erislept’. However, when the verb is prefixed, thefpx ge- has to
be omitted:

(24) simplex verb participle prefixed verb participle



slaap ‘sleep’ ge-slap-en be-slaap ‘sleep on’ lap-en

ver-slaap ‘oversleep’ ver-slap-en
neem ‘take’ ge-nom-en  ont-neem ‘take away’ anaren
ver-neem ‘hear’ ver-nomen

These facts also show that word-internal morphaokgstructure may be relevant for the
application of morphological rules. If the syllabler- is a prefix, there is no prefix,
but if ver- is just a syllable, as in the Dutch vesdrbaliseerto fine’, the past participle is
ge-verbaliseer-gnot *verbaliseer-d

In the case of verbs such as those listed in (22x#23speak of ‘formally complex
words’. Words may also be partially motivated frareemantic point of view. In the
English wordcranberrywe recognize the worgerry, but we do not know whatan
means. However, because a cranberry is a typerof e have to consideranberrya
compound. Many words end in a recognizable sufiittbe part before the suffix has no
meaning of its own. This applies to many wordssn:-

(25) altru-ism, aut-ism, bapt-ism, pacif-ism, setipm

There are no base wordHru, aut bapt, pacif andsolips However, we can tell from the
fact that the words in (25) end iismthat they are nouns with meanings such as
‘predisposition, activity, ideology’. This internsfructure can also be seen when we
derive corresponding nouns ist-which denote a certain type of person: the pamntis
replaced with the suffixist:

(26) altru-ist, aut-ist, bapt-ist, pacif-ist, saist

These facts show that words may exhibit a form@rimal structure without a completely
corresponding semantic structure.

5. Word structure and semantic interpretation

The classic principle of compositionality stateattthe meaning of a complex linguistic
expression is a compositional function of the megmf its constituent words and the
manner of their combination. The interpretationhef wordacceptabilitymentioned in
section 3, ‘the property of being acceptable’, @ear illustration of this principle. In the
case of the right-headed compounds of Dutch, agmssed in section 3, we saw the
role of hierarchical structure: it is the head tthatermines primarily which concept is
denoted by the compound as a whole.

The Italian VN compounds in (18) are called exdgenbecause they do not have
a head. The constituent lexemes contribute to t&nmg, but the agent or instrument
meaning is not expressed by a morpheme. This mgaomponent is a property of the
morphological construction as a whole.

Holistic properties of complex words can also bsavved for the class of so-
called co-compounds, in which two words are coatdid into a compound. In some
cases, the meaning of the compound is a hyperofyhe eaneanings of the constituent
lexemes. Here are some examples from Lezgian (lHaage1993: 108):
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(27) Dbiba-dide ‘father-mother, parents’
xeb-mal ‘sheep-cattle, domestic animals’

It is the coordination construction that evokeshiiperonym interpretation.

Reduplication is interesting from the semantic poirview because it is the
prototypical example of the role of iconicity (m&agas a direct reflection of form) at
the level of the word: the formal repetition of th&se word may indicate a repetition of
its meaning, that is ‘increase’. Hence, a reduptidanoun may indicate plurality, a
reduplicated verb that the action denoted by ttse barb takes place intensively or
iteratively, and a reduplicated adjective may iatkca high degree of the property
expressed by the base adjective (see the exanjpl€kis illustrates once more that
meaning components of complex words may arise th@imorphological construction
as such. Note also that the meaning of reduplicatimot always that of plurality or
intensity. In the reduplicated form of the Begakbveanow'to go’, the verlpanow-
panow‘to go a little bit’ in (5), the meaning contribon of the reduplication pattern is
that of diminishment. Hence, other types of meatiiag ‘increase’ may be linked to the
reduplication construction.

A second challenge for the compositionality prateias the sole principle for
constructing the meanings of complex words is tenpmenon of conversion, the
change of words to another word class without tdteon of overt morphological
material. In English, nouns can be converted tbverthout adding an affix, as is
illustrated by the following sentences in which theently coined vert® virus to
transition andto friend and are used (data frorhe Boston Glohe€4 May, 2010):

(28) | keep getting a message saying my computérused
He is transitioning to a new job.
Do you get offended when someone won't friend youracebook?

Although it is easy to reconstruct the meaningheke verbs on the basis of the meaning
of the corresponding nouns, there is an additioredning component ‘to perform an
action related to the base noun’ which is not méutlkga morpheme, but only by the
change of word class. Moreover, the exact natutbeofelation between the noun and
the kind of action has to be determined on theshbafstontext or conceptual knowledge.

Conversion may be qualified as a type of paradigmeord formation, since the
meaning of the verb is to be defined with refereiocihe meaning of the corresponding
noun (the term ‘paradigm’ is used to denote systemalationships between words in
the lexicon of a language). One may ‘translates tharadigmatic relation into a
syntagmatic structure, by assuming conversion coctgdns such as the following for
English (Booij 2010):

(29)  [[XIni]y; ‘action V related to N

In other cases of paradigmatic word formationhsaistructural interpretation is
not available, and we then have to make explié@remce to the paradigmatic
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relationship between the two sets of words in otdexpress the relationship between
form and meaning. Consider the following Dutch wpairs (Booij 2010: 34):

(30) verb noun
alloc-eer ‘to allocate’ alloc-atie ‘allocation’
communic-eer ‘to communicate’ communic-atie ‘comigation’
reden-eer ‘to reason’ reden-atie ‘reasoning’
stabil-is-eer ‘to stabilize’ stabilis-atie ‘stéibation’

The nouns inatie -ation’ are semantically the nominalizations loé tverbs on the left,
just like their English counterparts. Yet, the gaefore atie is not identical to the
corresponding verb, which has an additional morgheser. This mismatch between
form and meaning is due to the historical fact thatinflectional endinger of French
infinitives has been reinterpreted in Dutch as r@vdéonal suffix-eer. In combination

with the massive borrowing of the correspondingnsom atie, this led to the following
productive paradigmatic pattern, where the symbsthnds for ‘paradigmatically related
to’, the angled brackets demarcate a morphologatma, and the double arrow stands
for the relationship between form and meaning (SEM)

(31) <[x-eer}; < [SEM]> = <[x-atie}y; < [action of SEM];>

New Dutch nouns inatie can readily be formed on the basis of verb®er. +or
instance, now that the vemnplement-eefto implement’ has been coined, the
corresponding nourmplement-atiéimplementation’ is its derived nominal.

Mismatch between form and meaning may also bealtlee fact that a
constituent of a complex word has a different sedin@tope from what we would expect
given its structure. This is illustrated by thdd@aling complex adjectives of Dutch

32) a tak ‘branch’ ge-tak-t ‘branched’
spits ‘point’ ge-spits-t ‘pointed’
b rok ‘skirt’ kort-ge-rok-t ‘short-skirted’
jas ‘coat’ wit-ge-jas-t ‘white-coated’

schouder ‘shoulder’ breed-ge-schouder-d ‘broamliktered’

Denominal adjectives can be formed with a prefieand the simultaneous attachment of
the suffixt/d, as shown in (32a). These complex adjectives wactibn as the head of an
adjectival compound of the type Adjective + AdjgetiHowever, the modifier adjective
does not modify its adjectival head as a whole dmly its nominal base part. For
instancekortgeroktdoes not mean ‘skirted in a short manner’ butsdeel in a short
skirt’. Hence, the semantic scope of the modifsemore restricted than the structure of
the AA compounds would make us to expect. Thigiest semantic scope is a property
of this type of AA-compounds as a whole. Similaamwles from English are the lexical
unitscriminal lawyerandatomic physicisin which the adjectives do no modify the
meaning of the whole noun, but only of a subpaitt if

In sum, even though the structure of complex wasagecessary for computing
their meaning, there are a number of complicatioribe relationship between the
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morphological structure and the semantic struabficomplex words, which require us to
specify holistic semantic properties of complex agr

6. Word structure and the interface with phonology

The structure of complex words is not only impottan computing their meaning, but
also for computing their phonological structure anoperties. The systematic
relationship between two different levels of lingfig structure is referred to as interface.
Whereas section 5 discussed the interface betwegphological form and semantic
structure, this section focuses on the way thaphmpgical structure determines the
way in which the constituent morphemes of a complexd are realized phonetically.
This type of interface is an important topic ofgach in phonology.

A first illustration of this interface is the ageament of stress patterns to complex
words. In Dutch compounds, main stress falls orfiteeconstituent, and secondary
stress falls on the second constituent:

(33) a koor-zang ‘lit. choir-song, choral singing’
zang-koor ‘lit. song-choir, choir
b. water-tafel ‘water table’

tafel-water ‘table-water’

A similar rule applies to English (the so-calledn@mund Stress Rule), but in some types
of English compounds, the second constituent camiain stress — compaBeattle
Streetwith Massachusetts Avenue the words in (33a), two consecutive syllaldagy
stress (a stress clash), whereas Dutch simplexsaexiaibit a regular rhythmic
alternation between stressed and unstressed gdlalttis stress clash is due to the fact
that each compound constituent is a phonologicatlwbits own (cf. Chapter 7), and
hence a separate domain of stress assignmenhdnwords, the presence of
morphological structure is essential in explainiviyy two consecutive syllables of a
word can be stressed.

Affixes may also play a crucial role in computitng location of the main stress
of a word. For instance, English nounsityg require the main stress of the word on the
last syllable before the suffix:

(34) superficial superficiality
functional functionality

Languages differ in the extent to which morpholag&tructure plays a role in
stress assignment. For instance, in Polish theepoesof suffixes has no influence on the
location of the main stress: both simplex and gatfiwords carry main stress on the
penultimate syllable. On the other hand, in Potisimpound words, each part functions
as a separate stress domain.

Word structure also plays a role in the way inchra word is divided into
syllables. In Germanic languages, the morpholodioahdary between the constituents
of a compound usually coincides with a syllablerary, because each of these
constituents corresponds with a separate phonalbgiard. On the other hand, the
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morphological boundary before vowel-initial suffsxies ignored in syllabification. The
contrast is illustrated by the syllabification b&tsuffixed wordsvalker andwalking
versus the compound wowealk-in (as inwalk-in wardrobé (wherec denotes a syllable):

(35) walk-er (waz(kar)s
walk-ing (wa:)(kar),
walk-in (wa:k)(in)s

In this respect, prefixes often differ from suffsxén English, the morphological
boundary afteun- coincides with a syllable boundary. For instanicein-able the
syllabification in careful speech iar),(a)s(ble), rather thanu),(na)s(ble),, even though
in simplex words the C in a VCV sequence alwaysfone syllable with the following
V. In un-naturalthe prefixun- also preserves word-like properties in thahaturalmay
be spoken with a lengthened, geminate [n:], whiehde not find in simplex words.

A third domain of phonology where word structutays a role is that of
allomorphy: morphemes may have different phonétapss co-varying with their
appearance as independent words or as parts oleomprds. Consider the following
set of related words:

(36) sane sanity
opaque opacity

The lettera stands for the tense vowel [el] in the adjectiaes] for the lax vowek] in
the corresponding de-adjectival nouns. This altesnaloes not apply, however, to all
words with this suffix witness a noun likdesitywhere the vowel of the second syllable
is the tense vowel [i:].

Allomorphy may be triggered by specific morphemas£nglish, the Latinate
prefixesin- andcon undergo a specific assimilation process of treaheonsonant

(37) in-adequate, im-potent, in-tact]jcompetent, il-logical, ir-rational
com-petent, con-tact, agjfgress, col-league, cor-relation

This assimilation process does not apply to othempimemes ending in /n/. For instance,
the nasal consonant oh-in unlessis not pronounced as [I].

A different type of allomorphy is the alternatioaetlyeen voiced and voiceless
stops and fricatives at the end of morphemes irclbahd German. The rule is that these
consonants are realized as voiceless at the em@dylfable. Here are some examples
from German:

(38) Bund [bunt] ‘union’ Bund-e [burd ‘unions’ syllables: bun.s
Sarg [srk] ‘coffin’  Sarg-e [grgo] ‘coffins’ syllables: sr.go

In this case, morphological structure has an intlie€fect only. Due to the addition of the
plural morphemee [o] the final consonant of the stem morpheme appedte onset of
the second syllable. Hence, it is no longer sydidbial and will therefore not be
devoiced.
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7. Loss of word-internal structure

Complex words, once formed and stored in lexicahmg, may lose their semantic
transparency, because the meaning of the wordwmlke has become idiosyncratic and
is no longer fully derivable from the meaningstsfaonstituents. This may also lead to
phonological change. Classic examples are the fedeghounds$ord andlady that

derive historically from the old English compourdaf-weard‘bread-warden’ andlaf-
dige ‘bread-kneader’.

One cause of this loss of motivation is that oh#he constituent parts is no
longer a word by itself. This can be seen in thmemof the days such &sesdayand
Wednesdaywhere only the padayis recognizableTues derives fromTiwes, the
genitive form ofTiw, the name of a god of war and law, Allddnesderives from the
genitive form of the Germanic gdfodan And aholi-dayis no longer doly-day.In the
Dutch wordbarn-steerand its German equivaleBern-stein both meaning ‘amber’, the
second part is recognized as the regular wordstong’, but there is no recognizable
morphemebarn/bern This constituent derives historically from thelvbern‘to burn’
which no longer exists in these languages.

The phonological form of a demotivated compound efzange into the
canonical form of a simplex word. For instangespel(< god-spell'lgood message’) has
lost the /d/, since /ds/ is not a regular word-rakdonsonant cluster in English simplex
words, and the second syllable of a simplex wosl[$jaas its canonical vowel. In
certain varieties of Dutch, the still existing sdland Dutch compounldoom-gaardilit.
tree-garden, orchard’ has acquired the canonicahgtic form of a simplex word (two
syllables, the first stressed, the second with Hence the woréboomgaard [bé:mya:rt]
changed intdongerd[bonort].

Loss of transparency can also be seen in the mvejnich a word is syllabified.
For instance, although Dutch still has the wardsrt ‘forth’ and aan‘on’, the compound
voortaanhas the meaning ‘from now on’, in which the twamstituents are no longer
recognized. Hence, this word is syllabified as (ydta:n), not as (vo:rt) (a:n), as
would be expected if it were still recognized ampound.

In sum, complex words, once formed, may be sulbjeatprocess of demotivation
and lose their morphological structure. The caudghbis loss is semantic in origin, but it
may have effects on phonological form as well, sidemotivation moves the phonetic
forms of words into the direction of the canonighbnological forms of simplex words.

8. Univerbation and grammaticalization

Morphological processes such as compounding andadien are the main sources of
complex words in a language. However, there isarsgsource, the historical process
by which a sequence of words, often a phrase, besdtighter, and behaves (and is often
written) as one word. This process is referredstaraverbation. An example from
English is the worahotwithstandingwhich derives historically from the worght and the
participlewithstanding In modern English it occupies the position ofregke word, the
preposition in a prepositional phrase, asatwithstanding his reque&tompare the
ungrammaticalithstanding his requestAnother example is the conjunctibecause
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from Middle-Englishbi + cause’by cause of’, parallel to Frengiar causeby cause of’,
and the compounkandfulfrom hand+ full, as ina handful of eggsn whichhandful
refers to a quantity, not to what is (literally)ntained in a hand or a spoon.

When a univerbated word sequence becomes the fwdetlass of words,
univerbation leads to the rise of a morphologicatcpss. A famous example is the rise of
the adverbial suffixmente) in various Romance languages. It derives fromathiative
form of the Latin noutmens'mind’. For instanceg¢lara mentgtwo words) meant ‘with a
clear mind’; interpreted as one word, it becamedttieerbclaramentéin a clear manner’.
This and similar words could then function as medet new deadjectival adverbs in -
mente The historical origin can still be observed ip tact that mentetakes the
feminine form of adjectives as stem form since hatensis a feminine noun, as in
Italian chiar-a-menteand Frenclclair-e-mentin which the stem formshiar-a andclair-

e have a feminine ending.

An important difference between word formation améverbation is that the
output words of word formation always belong to thess of Iexical words: nouns, verbs,
adjectives, and adverbs, whereas univerbation eay to the expansion of classes of
grammatical (or function) words. For instangefwithstandings a preposition, and
becauses a conjunction.

A second source of grammatical words with wor@4inal structure is the process
of grammaticalization. This is the process in whiatrds of lexical classes become
grammatical words within specific syntactic constions, or grammatical words develop
into even more grammatical words (Hopper and TrawfiD3). An example is the
reinterpretation of past participles in participtéduses as prepositions, as illustrated by
the use ofjivenin given this situationDutch has many prepositions with the form of a
present or past participles that now function appsitions:

(39) present patrticiples > prepositions
ge-dur-end-e ‘lit. lasting, during’
staan-d-e “lit. standing, during’
niet-tegen-staan-de ‘not-with-stand-ing

past participles > prepositions

ge-gev-en ‘given’

ge-zien ‘lit. seen, because of’

uit-ge-zonder-d ‘oubREFseparatesUFF, with the exception of’

In conclusion, univerbation may lead to new complexds, including words belonging
to grammatical classes. The process of grammatatadn may lead to the expansion of
sets of grammatical words with word-internal stawet Therefore, we should not
conceive of morphological processes as the onlycsonf complex words.

9. Suggestions for further reading

Recent introductions to the study of word structneeBooij (2012) and Haspelmath &
Sims (2010). Handbooks of morphology are (BooaleP000/2004) and Spencer &
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Zwicky (1998). A handbook on compounding is LieBeBtekauer (2009) and a
typological survey of word formation can be foundStekauer et al. (2012).

Information on the morphology of the world’s langea is provided in
Haspelmath et al. (2005), which can also be coedut-line:http://wals.info/ The
standard glossing rules for word-internal structtine Leipzig glossing rules, are
available orhttp://www.eva.mpg.de/lingua/resources/glossingsudhp

The interface between morphology and phonologhegdpic of Volume 4 of
Van Oostendorp et al. (2011).

The lexicalization and grammaticalization of coexpWwords are discussed in
Hopper & Traugott (2003), Brinton & Traugott (2008nd in Narrog & Heine (2011).
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