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WORD-BASED MORPHOLOGY:
SOME PROBLEMS FROM A POLYSYNTHETIC LANGUAGE

MELISSA AXELROD

Arnoff (1976) proposes a theory of word or stem-based morphology in which the word/stem is
taken as the minimal sign not only for syntax but also for morphology. As Scalise (1985) puts
it, "All regular word-formation processes are word-based. A new word is formed by applying
a regular rule to a single already existing word. Both the new word and the existing one are
members of major lexical categories." This word based hypothesis is claimed to be universally
valid. In the following, I intend to examine some of the problems this hypothesis presents for
the analysis of a polysynthetic language, Koyukon. Koyukon is an Athabaskan language of
Alaska. It is a moribund language, with approximately 650 speakers left (Krauss, 1981), all
over the age of 20 (Krauss, 1980). There are three main dialects of Koyukon; this paper will
consider data only from the Central dialect. After a brief sketch of the verbal system of
Koyukon, the following specifics of the word based hypothesis will be considered: 1. The
Binary Branching Hypothesis, and 2. the No Phrase Constraint. The remainder of the paper
will outline some of the complications involved in a computational analysis of Koyukon
following a theory of word based morphology.

Structure of the Koyukon Verb. The Koyukon verb is made up of a stem plus prefixes. The
stem is composed of root plus suffixes (and/or ablaut, and/or lengthening) indicating mode
and aspect. Prefixes indicate person, status, gender, mode, adverbials, and transitivity. The
prefix complex of Athabaskan languages can be anal ed as a template comprised of nine
basic positions. The two positions to the immediate le of the stem are occupied by classifier
elements--a 1 component and a d component. The third position is the aspect/mode prefix
*na-. This prefix appears in neuter and perfective derivations, The 4th prefix position can be
filled by the 1 sing. and 2 sing. and pl. subject pronouns. The 5th prefix position is that
occupied by aspect, mode, and status (negative vs. affirmative) prefixes. Thematic,
anatomical, and gender prefixes occupy the 6th position. The directive, connative, and future
prefixes fill the 7th position. The 8th position is that re ion occupied by object prefixes and
the so-called deictic subject prefixes (1 pl, 3 pl, areaﬁ‘ In the 9th and last position are
incorporated nouns and bound adverbials. Some of these prefixes are obligatory in the sense
that the particular position they occupy must be filled by one of the possible variants of that
prefix class in every derivation of the verb. These obligatory prefixes are the person, mode,
and classifier prefixes. Other prefixes, ie., gender, adverbial, status, are optional--the
positions these prefixes occupy may or may not be filled depending on the meaning of the
derivation. Some prefixes are thematic, that is, they have become lexicalized and are present
in every derivation of a particular verb. These thematic prefixes along with the root of the
verb are referred to as the verb theme.

Freidrich (1974:3) defines the verbal theme as "a basic variant defined both in terms of
semantic features and the derivational morphology.” As noted above, an Athabaskan verb
theme consists of a root and the thematic prefixes occurring in all derivations. It is the
underlying skeleton of the verb to which prefixes or strings of prefixes and suffixal elements
are added in producing an utterance. The theme itself has a meaning and, according to Rice
(1983) is the basic unit of the Athabaskan verbal lexicon. The theme is inflected for person,
mode and aspect, and may also take a gender prefix or derivational prefix string. The theme
meaning ‘go by boat, paddle’, for example, is & + qz (where 8 is the classifier prefix and qx
is the verb root). A derivational product of this theme, inflected for person, mode, and aspect
is:
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1) nosqan ‘L arrived paddling’
ns  + 5 + [N + gaen
perf  +  lsg. + classifier + momentaneous stem

A derivational prefix string is composed of one or more prefixes whic i
< particular meaning to the theme. Dcx?vational strings may l[:c aspcctual,htlc)g{nits)l?ge;ariig
oeeut only with a particular mode prefix and aspect, or they may be non-aspectual, i.e., strings
w h:;cn appear with a verb regardless of mode and aspect. Non-aspectual derivational strings
include the reflexive, causative, passive, and benefactive. Aspectual derivational strings have
meantigs which are generally adverbial in nature. One of this latter type of derivational strin
which may be added 1o the theme shown abave (@ + q& ‘go by boat, paddle’) is ni + yo #%
(no-impt., na- perf.) + momentaneous stem ‘§go) ashore’. (I{Iotc that the # indicates a
morpheme boundary.  In Athabaskan terminology this boundary separates disjunct from
conpunct pretixes. Disjunct prefixes are those to the left of the # boundary marker (in prefix
pusition 9) and are less tightly bound phonologically than are conjunct prefixes though the
remain bound prefixes.) An intlected form containing this string is: d

2)  niyanasqien ‘1 paddled ashore’.

Note that the required mode prefixes and aspect are included as art o i i
> l\ \g{;{k nOII evchrilv}:]m()nul ptrCﬁX strin%’ which is cmciaﬂn the examination gf the ivﬁlglét;;r}l)%ctlltlﬁ
Vs and which presents so igni ifficulti
hany of o ggy. me of the most significant difficulties for a word or stem-based

=}

~  Aspect in Koyukon is expressed by a complex, multi-dimensional svstem
:\\’(ﬁanl‘)r temporal categories which combine in egtpressing the temporal cc))lntour o??ﬁéit3§z
or ggtivity described by the verb. The first of these two categories is called mode and includes
xm@’:rtecnvc, perfective, future, and optative. The second cate; ory, which is called aspect
croseuts the first and characterizes the event in terms of durativity, punctuality, cyclici etc.
Ihepe are approximately 18 Koyukon aspects, each of which is marked by a pa’ttem of stem
vaigtion including suffixation and/or vowel lengthening and/or ablaut. "Each aspect has a
parsicular stem shape for each of the four modes. For example, the following table illustrates

thesstem shapes for all four modes of s ‘
bo;&, puddlc’? es of several of the aspects possible for the root -qa& ‘go by
Y

2
% impf. perf. future optative
% moinentaneous qEX qen qz] qx]
O durative qe qan q] qaz]
persistive qax qaex qaex qex
perambulative qex q&n qak qaek
customary qax qak qxk qxk
neuter g&en qa”? qa? qe”?

_ The Athabaskan modes are marked not only by stem shape but also by one or more
prefixes. The optative marked by a yu- prefix and the future by ta + yo prefixes in all aspects.
Impertective and perfective are marked by one of several possible prefixes depending on the
aspect. For example, verbs of the momentaneous aspect may have a no - imperfective mode
pretix und Na- pertective prefix as in the examples shown above, 1) nasqen ‘T arrived in a
boat” and 2) niyanasqun *l paddled ashore’. Momentaneous derivations are also possible

with a 8 imperfective and ye- pertective prefix, a lo- imperfective and le- pe.rfecnve‘prehx,va
8 imperfective and lo- perfective prefix, or a 8 imperfective and & perfective prefix. Each
different combination enters into its own particular set of aspectual derivational strings.
Other aspects do not allow this range of possible perfective and imperfective prefixes. Verbs
in the semelfactive aspect, for example, may have only 8 imperfective and lo- perfective

mode prefixes.

Quite often an aspect is marked by more prefixes than just the combination of mode
prefix and aspectual stem variant. One can think of the combination of elements added to the
theme in order for the theme to be inflected for aspect as the ‘zero’ aspectual derivational
string. There are some 300 aspectual derivational strings in Koyukon, each of which adds a
particular meaning to the derivational product. Most choose (or trigger) specific 1mperfecm{e
and perfective mode prefixes and aspectual stem forms but many of the non-zero aspectual
derivational strings are not limited to use with only one aspect. Many of the strings used with
momentaneous stems can also be used with neuter stems. Sometimes a derivational prefix
string can occur with any aspect that has a particular mode marker. For example, P + go +
no# # ‘on the surface of P’ can occur with any lo- perfective derivation (e.g., conclusive, lo-
momentaneous, continuative).

The Binary Branching Hypothesis. The Binary Branching Hypothesis as discussed in Scalise
(1985) states that a word formation rule attaches one and only one affix at a time, i.e, the
internal structure of a derived word will always be binary. Because of the pervasive nature ot
discontinuous dependencies in Koyukon, it may be more insightful to think of the affixation
process as similar to the superimposition of transparency diagrams one atop the other rather
than as a binary or nesting structure.

As described above, aspect in Koyukon is marked by more than a single affix. In
addition to the affixation/ablaut/lengthening processes by which the stem is derived from the
root, a mode prefix is obligatory and, in some cases (e.g, the perambulative, certain
momentaneous verbs), adverbial prefixes may also be required in the mprk]n% of aspect. In
other words, the zero aspectual derivational string may contain a string of two or more
discontinuous prefixes in addition to stem variation. The addition of such a string may be
better described as a Gestalt than as a binary process. In many cases it is possible to find a
less complex ‘lexeme’ onto which the derivational string can be said to be superimposed, but
in general the strings cannot be broken into individual morphemes with some ordering
involved in their affixation to a more basic form. Note that since the mode prefixation is
dependent on stem marking of aspect and vice versa, Koyukon can only be described by a
context sensitive grammar.

Non-aspectual derivations are also problematic in just this way. Examples of non-
aspectual derivations will be presented with the verb root yac ‘accumulate due to melting’.
This root has the following stem shapes depending on mode and aspect:

impf. perf. future optative
transitional y&s yaec yask y&s
perambulative yES yask yask yask
durative y&s yESs yas yas
customary yask
progressive yosk
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Every derivative of this verb has a na- prefix (which can be assigned no particular
micaning) and O classifier prefix. These, then, are said to be thematic prefixes and the theme
trom which ail verbs with this root are derived is described as no + Q + yeee ‘(liquid)
accumulated (from melting snow, ice, or fat). The least morphologically complex derivatives
of this theme ure perfective transitional ones with & perfective prefix:

3} niyac ‘it (e.g., water) accumulated’

A causative derivation changes the 8 classifier to a |- classifier and adds the third
singular object pretix ya-. The third singular subject prefix is Q.

4 yanilywe ‘he made it accumulate’

Note this single derivational operation entails the simultaneous addition of two separate
affixes (the direct object prefix and the I- classifier).

Perfective momentaneous derivations of this verb take the perfective momentaneous
stem shape -ywe plus one of three possible perfective prefixes. Momentaneous derivations
most requently also require one of the set of bound adverbials or adverbial prefix strings.
The following example has the na- perfective prefix plus the (non-aspectual) prefix string
ar#da- which carries the meaning, ‘a lot:

5)  dodananiyec ‘a lot of it (liquid) accumulated’

A nominal subject can be incorporated into the prefix complex in a position following
the d>- udverbial pretix. In the following example, tu ‘water’ is incorporated:

6)  dotudananiyac ‘a lot of water accumulated (from melted ice or
snow, forming a pond or large puddle)’

Analyzing such a form into nesting structures would seem impossible; it is difficult to
imagine & tree structure or bracketing, binary or otherwise, that could adequately describe the
Kayukon verb. One could argue that it is possible to view non-aspectual derivational strings
like the ones shown above as single discontinuous affixes. This possibility must be rejected
though since these strings can be analyzed into separate elements which function elsewhere in
the language in other combinations. "The }- classifier prefix which is used to mark causative,
for example, also appears as a thematic classifier in many themes and is added to a theme by
aspectual derivational strings such as,

7)  hdydo##da + |+ (ye-impf) + neuterstem  ‘bea long/short

winter’.
The do#do prefix suing exemplified above with the meaning ‘a lot of is apparently
isomorphic with another non-aspectual derivational string indicating that the activity
described by the verb is a verbal one and also with an aspectual string requiring a ne-
perfective prefix and momentaneous stem which carries the meaning ‘all over, all up’.
Aspectual derivational strings are also ill-suited to consideration as single entities since most
wigger the use of one or more aspects which can occur with either a perfective or imperfective
prehx,

‘ Aspectual derivational strings present another serous problem for the Binary
Branching Hypothesis: the lack of a consistent correlation between the number of affixes and

the number of derivational operations. Compare the following derivatives of the verb root yo
‘(singular) go by foot’:

8) niys ‘he/she arrived’

9) no’iday> ‘he/she came back’

10)  niniya ‘she walked up to a point’

’

11)  nind’idayo ‘she came back (to a point)

12)  hanodidays ‘she started back out again’

i i d f these derivatives,

mple (8) is clearly the least morphologicaily complex o .
c¢:)ntain?‘nxga oxl:ly t}fe)na‘ perfecglive marker and momentaneous perfective stem (1.e.intlzg)ztt311;2
aspectual string) plus thematic & classifier and third singular Efrson mﬂegnoln.m In ) the
iterative derivation has applied, adding the no# iterative pref and the fe ea_ ety
classifier. (10) contains the aspectual derivational string ni# (ne- impf, n . gcc). ) o
momentaneous stem, which carries the mezfu?ln(% ‘g(g;ng to S\ gtoltr;lté ﬁl;zeﬁﬁg ég?is,a tirc)) ice) anc
ing. (11) is the iterative derivative o . Notice erati . , Wi

:f:sp gglpglied( to)the form produced by addition of the aspectual deljlvatmna] stru;]g, preéf;xcs
elements to the right of those prefixed previously--closer to the stem instead of further away.

i i i ivati i he form to which the
12) is also a product of an iterative derivation. In this case, t fo wh ,
iterativ(e hr?lsl;pplied 111)as been marked for as;%c)ct by the ap[t)hcauon ;)tia ::;e‘ lg(élglﬁ:]llrrll%; dssrt);r?ilrllzl
derivational string: ha# do+ i + (8 perf.) + momentaneous l g g starling
ding out laterally’. Both (11) and (12) have undergone an equal num
c::egctlﬂgl, iterative) znd both (then, must be said to be equally morphologically compiex, yet
ElZg has a greater number of affixes.

; "

No Phrase Constraint. Aronoff (1983:369) discusses the question of ] thef ext;:gtfé(r)m\zk:ilgll:
descriptions of phenomena which lie unquestlonably ‘within the domain o yw:)to Lo
must make reference to syntactic notions." The traditional position, he ;%s, is T s
operation of word formation rules to major lexical categories. Scalise (1 IZItOO ¥ Bt ot
word formation rule can take as its base only major lexical categories }E A A];1 )
phrases (NP, AP, VP) or sentences. Aronoff (1983) however, expands tbt; toincor Srating
formation rules to include phrasal categories in order to account for ol f]c?c ) xicalpcntires
languages and to make it possible to include subcategorization frames yml lg t’; e -
Word formation rules involving verbs then, according to Arnoff, may inc ?t}?c pacisicidiin
direct objects, indirect objects, or manner adverbs, because these are part of 370) P ,
but not to time adverbs or subjects because they are outside the verb phrase” ( .

In order to describe word formation rules involving verbs in Koyuléon, l:og;zse(;f%ré
information about material outside the subcategorization frame of a gwgndwogthggu; L also be
allowed, since both subject incorporation and adverbs of time include ‘éVl e foll)lowing
derivational strings are important and productive components of th_e.langue})gs ;
data illustrate subject incorporation with both intransitive and transitive verbs.

13) yadok’aq'dkniyo ‘cold air (k’aq’u #) rushed in (when the door opened)’
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{4a)  John niniys ‘John went up to a point (and stopped)’

b) nitoniys ‘the water (ta#) stopped rising’

154y John holys ‘John went up to the bank’

by hatolya ‘the water (to#) rose over the bank’
16) mic’ixniya] ‘the boat (¢’ ix#) came to a stop’
I7a) atn ‘it (dead fish) is there’

b

) Johnyax yixtey “John is keeping it (dead fish) in the house (yax##)’

¢)  hdétatoyadiftan ‘water (to#) (i.e., the current) is keeping it in
between logs (hut’ ##)’
Is)  ga'alclixyi’ax ‘the wind (Ic’ix#) is blowing it around’
Most of the adverbial aspectual derivational prefix strings in Koyukon refer to place or
srganer but several can be construed as adverbs of time, including the following:

1va)  P+a#time incorp.#hd + (ya- prog.) + progressive-momentancous stem
“P was out, gone all of the time indicated by incorp.(day, night, summer,
winter)’

, Vol. 10 [1989]

) N#(#) (da3) # (2)yo#k's + (ye- perf,, prog.) + momentancous or

DrOgressive stem
all N (morning, evening,spring, fall) long’

=

¢) 3en# (yo- neuter, ya- momentaneous)
“during the day, the span of a day’

d) sxo#(#)K9 + (yo- neuter, yo- momentaneous)
‘all day long’

]
~—

Xad #k’s + (ye- neuter, ya- momentaneous)
‘all night long’

Colorado Research in Linguistics

) yi#q'a#na# (K's) + (Ia- momentaneous, ya- progressive)
“all night’

It seems then that the boundary between lexical category, phrasal category, and
sentence is ambiguous enough in Koyukon to necessitate the inclusion of information about
syitactic operations in the formatulation of word formation ruics.

Computational Analysis. Byrd, Klavans, Aronoff, and Anshen (1986) describe a system for
cumputationally analyzing affixation in English. The system employs four word lists and eight
computer programs which allow researchers to input murPhoIOgically complex words and
recelve as output a structure which identities the base and "shows the affixes and marks the
parts-of-speech of the components.” To implement such a system for the verbal system of a
polysynthetic language like Koyukon, some adjustments would need to be made.

First, rather than just monomorphemic words, all roots wou]q need to be availat;lg olr;1 :
list for the programming system. Because suppletion and irregularity are so pljlevald(:nt ]IIII] e
stem sets for each root, many roots would need to be listed with their assoqmt(ej sF erthcr
addition to listing the regular rules by which aspectual stem variants are de(nvef . Fur L
since verbal utterances are derived from non-predictable themes, rather than rlom glmgn_
roots, these too would need to be entered in a dictionary. Lists of aspectua a? 0111 n
aspectual derivational strings, gender prefixes, postpositions, incorporating forms o nnt ™
and phonological rules would be necessary as well. This would entail a certain amcn::Ctual
redundancy since gender prefixes and postpositions both participate in many asp
derivational strings with unique meaning and also function as separate elements.

Because this is a language that can only be described by a context sensitive grammar, d
finite state automaton wougllcli lg)e inadequate to parse it. Parsing a verb form O}f; '%OYPK?S
would require a device that could look both forward and backw.ard< and wq:c .LOUi\
remember what it saw. It would need to operate more along the lines of KOT fenmer.nh.‘
TWOL, a morphological parser developed for Finnish which scans words from le t to r:%ut
devising possible candidates for what the word might be in the process of 'rccc;gn}zmgfr o‘m
word--a process of analysis by synthesis. Such a parser for Koyukon would have (l) sca(nt rom
right to left, first matching the stem with possible source roots, then simultaneous ylm? C ; i%
the prefix combination with possible source themes and determining the aspcctuii s r)?% [
order to compare it with the aspectual potential of each candidate theme (t;,.g., i he
aspectual string is a semelfactive one, the theme from which it is derived must _cﬂomi that
permits semelfactive derivations). Finally, the parser would need to identify inflectic

affixes.

roducing a bracketed structure like the one described by Byrd et al
(1986),Rampl;z?rrsg1 afgeroyukorgx would need to produce the discontinuous affix strings fr.(m;
which' the word is constructed: theme and derivational strings. Identifying the thﬂne 1sh
complex task. The parser would have to know, for example, the .der‘lvat‘lons which }‘: ter 'tdg
classifier prefix. Passive, benefactive, reflexive, and reciprocal derivations, among otf ers, a d
a d element to the classifier so that a thematic & classifier will be de- in the derived form an
thematic J- will be lo- in the derived form while the thematic de- and le- classxfleﬁs remain
unchanged. The causative derivation changes any thematic classifier prefix to l. The pars?r,
then, must be able to see a do-, |-, or le- classifier and know that it might represent a thematic
or derived form and proceed accordingly.

is brings us to a more important problem. If the computer scans the do- classitier
prefix a?r}clilsﬁndsgzl no# prefix later,phow is iFt’. to know whether it has found an IICI’?UVC f)ot{‘rgr
which is marked in just this way, or a verb with a thematic do- classifier and oneho two othe
no# prefixes which occur in the same position as the no# iterative prefix bu{) have en lthz
different meanings? Speakers are able to resolve this kind of potential am 1%u1}:y v1at <
conversational context. Clearly, in order for the parser to make a decision of this sor -
would need access to the meaning of the word. A parser without a rather elaborate segmar: h]c
component would be unable to do more than provide a list of possibilities for
identification of affixes within a given word.
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STRUCTURAL ANALYSIS OF THE VERB COPYING
CONSTRUCTION IN MANDARIN CHINESE

MEl-cHun Liu

Abstract. This paper examines a Chinese-specific sentence structure conventionally called
verb copying construction, within the framework of generative grammar. It is aimed at
providing a descriptive account of this structure as well as explaining the syntactic constraints
of its occurrence.

The verb copying construction refers to the type of sentences in which a transitive verb
reoccurs after the direct object in the presence of certain adverbial phrases. The Chinese
equivalent to the English sentence He washes clothes very fast may serve as an illustration.

[ Ta xi yifu xi de hen  kuai.
He wash clothes wash MOD very fast

It is apparent that the verb wash is reduplicated after the direct object. In previous studies,
this phenomenon has been viewed with relation to the word order change or surface
conditions in Chinese.

Assuming a different point of view, the present research reanalyzes verb copying in the
light of the general characteristics of Chinese sentences. It is proposed that as a topic-
prominent, pro-drop language, Chinese has a basic S” structure: TOP (topic) + S. In view of
this, verb copying construction is realized as having a topic-comment structure due to the
application of ‘Move-a’ (postulated as Move-to-TOP) which moves the subject, verb, and
direct object to the topic node and leaves overt in S a lexically recovered trace of the verb and
the post-verbal adverbial ;})]hrase. In support of the postulation of Move-to-TOP, the
grammatical properties of the verb copying construction are discussed and some theoretical
issues relevant to movement are also addressed. Finally, as an attempt to account for the
structural difference between sentences with a copied verb and those without it the paper
concludes that Move-to-TOP can operate at least in five different ways as regards what is
extracted from S.

Goal. This paper examines a Chinese-specific sentence structure conventionally called verb
reduplication or verb copying, within the framework of 1%c:m:rative grammar. It is aimed at
providing a descriptive as well as explanatory account of this sentence.

The verb copying construction refers to sentences in which a transitive verb reoccurs
after the direct object in the presence of certain adverbial phrases. For example, to express
the idea ‘He washes dishes very fast,’ a Chinese speaker would say:

(1) ta xi wan xi de hen kuai.
he wash dishes wash MOD very fast

Sentences (2)-(4) below are some other examples of verb copying:

(2) ta nian naben shu pian le sange zhongtou.
he read that book read PFV three hours
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