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Abstract. This chapter introduces in detail the morphologg @honology of
Taiwan Sign Language. Inflectional morphology (including verteatibn, noun
inflection) and derivational morphology (includingaffixation, serial
compounding, parallel compounding) of Taiwan Sigm@uage are demonstrated
and discussed. Agreement for grammatical relatimedicate classifier, and
gender and number agreement are found in TSL. Aspaidtings for perfective,
progressive, and protractive aspects are also attested. Regaadivan Sign
Language phonology, the following aspects are tilisd and discussed:
phonemic inventory, allophonic variation, feature cooccugemnestrictions,
alternations, and word-internal prosodic structure. Data and anakysorted
here can be used for cross-linguistic comparisofuftoire studies.

1. Introduction

Nowadays, people do not doubt about sign langudgesng morphology and
phonology. However, it still seems more difficudt conceptualize about the morphology
and phonology of sign languages. We hereby intreslua details the morphology and
phonology of Taiwan Sign Language (TSL).

Forty some years of research shows that sign lamguag natural languages, and
one piece of evidence for this is the existenceigr fanguage morphology, that is, a
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system for associating form and meaning within wo&ign language words are often
made out of meaningful form units, including freetsy bound roots, and affixes, formed
via compounding and affixation processes that aee €@ both derivation and inflection.

Like all natural languages, sign languages alsce hatvonology. There are both
functional and formal reasons for recognizing sigmguage phonology. On the
functional side, any communication system requirpscsl mental processes and
representations for handling the mental/physicarfate. (For previous arguments that
TSL phonology is processed the same way as spakejudge phonology, see Myers,
Lee, and Tsay, 2005.) On the formal side, structamalyses show that the operations and
representations used in the interface systemsaiespand signed languages are deeply
similar. (For previous formal analyses of TSL phogglcsee Smith and Ting 1979, 1984;
Smith 1989; Ann 1992, 1993, 1996, 2006; Lee 2003.)

The termphonologyis thus justified, differing from its etymologytérally !study of
sounds") no more thamorphology (literally !study of form") or syntax (literally
larranged together"). Although the terohmerology (literally !study of hand") was once
proposed by Stokoe, Casterline, and Croneberg {18650dy uses this term anymore.

Sign languages are indeed more iconic than spokegubges, but that does not
mean they do not also have formal structure, jssha Chinese charactdr (neng'be
able t0") is supposed to look like a bear (dr xiong, !bear"), but still has purely formal
pieces that also appear in other Chinese charactergong !public), U (peng
Ifriend”), ¢ (bei!north"). Also, some signs have become less iconic over tmorder
to conform to formal principles (see examples below)

Like spoken phonology, sign phonology also involgesnemic contrast, allophonic
variation, feature cooccurence restrictions, a#eoms, word-internal prosodic structure,
intonation, and interaction with morphology.

Section 2 below introduces various aspects of T8tphology, including two types
of morphological operations: inflection (verb irdte®n, noun inflection) and derivation
(affixation, serial compounding, parallel compourg)i

2. TSL morphology

The morphological operations in TSL might seem mamgicated than spoken
language because of the simultaneity of signed ggi.e., morphemes overlapping in
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time), but they can be classified systematically.

2.1. Types of morphological operations

Morphological operations can be categorized accgrttinthree basic parameters:
morpheme type (root vs. affix), phonological forsefial vs. parallel vs. reduplication),
and function (derivation vs. inflection). TSL has sh®f the possible combinations
(assuming that reduplication and inflection musinberently affixal).

(1) Morphological operations found in TSL

Morpheme| Root (compounding Affix
Form| Serial Parallel Serial Parallel  Redup.
Eunction Infl_ecti_on NA NA 9 9
Derivation 9 9 9? 9 9?

As in other sign languages (see e.g. Aronoff, Mangd Sandler 2000), there is a
strong tendency for derivational morphology in TSt be expressed through
compounding rather than through affixation, andifdlection to be expressed through
parallel (i.e. nonconcatenative) affixation, ratiean through serial (i.e. concatenative)
affixation.

2.2. Inflection

Inflection can be roughly defined as morphologyt thderacts with the syntax
(Anderson 1992), and can by categorized by whetheccurs on verbs or nouns and
whether it involves agreement with other words e tsentence, or marks inherent
properties of a word that other words in the setgaran refer to.

2.2.1. Verb inflection

The classic work on TSL verb inflection is Smith 889. Verb inflections in TSL
include agreement and aspect markers, but apparestttense markers.

Agreement includes  subject-object agreement (usualkimultaneous
/nonconcatenative), verb-subject agreement (usiedigate classifier), gender agreement,
and number agreement. Aspect marking includes pemegrogressive, and durational
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aspect which indicates prolonged status and/or sitieand frequency.

Agreement

Here are some general observations about agreem@&BL. First of all, agreement
showing a grammatical relation is marked by nonctamzive morphology, specifically
by moving the hand away from the subject and/or tdw/#ne object. This appears to be a
sign language universal (Aronoff, Meir, and Sand2000) leading some to question
whether this should be understood as grammaticakaggnt at all, rather than an iconic
representation of relations between entities in someahgpéce (e.g. Liddell 2003).

In the following example «The dog bit the cat, therb BITE moves from the agent
DOG (co-indexed with j) towards the patient CAT {odexed with i)! (Note that the
patient CAT is signed first, possibly due topicatian or a topic-comment structure.)

(2) The dog bit the cat.

CAT,; DOG BITE;

Secondly, some verbs also show agreement withuihje via the use of (predicate)
classifiers(though again Liddell 2003 and Chang, Su, and Téi52disagree with this
analysis).

In the following example *The dog entered the heusEOUSE is mentioned first
(3a). Then the subject DQ®& signed in full form in (3b), but in the form ofi @animal

! The notation convention in this paper follows mpdflacLaughlin 1997. Glosses of signs are
written with capital letters. A dotted marker isedsin a multiword gloss, as in SHOW.UP or
RUN.INTO. " is used between parts of a compound sign, MARRY (MALEAFEMALE).
H marks simultaneous signing with both hands.

2 Pictures in this paper are from the TSL Databdste Sign Language Research Team at the National
Chung Cheng University, Taiwan, unless otherwigecholhe demonstrator is Mr. Yushan Gu. .
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classifier DOGyo being inflected on the verb ENTERas in (3c) (This kind of predicate
classifier is considered a !proform (pro)" in Chai&y, and Tai, 2005.)

(3) The dog entered the house.

a. HOUSE  b.DOG c. HOUSE, DOGy, ENTER.;

Thirdly, there also appears to be agreement withdge and number features.
Gender agreement (if used) is also indicated byigaeal classifiers. In the following
example !Tell her," the third person singular prangpindicated by the left position, is
marked with the female classifier, the pinky. (Nttat the default form of the sign TELL
uses the thumb. See example TELL (one person)e(8jw)

(4) Tell her.

WOMANpro+TELL

Number agreement is only indicated by classifiersafdexically restricted set of
subjects. A more productive way to indicate numizeto reduplicate that subject's
standard classifier (proform) in the verb.

In the following example, IThere are three birdghe tree,” TREE in (5a) is the full
form, while in (5b) it is a proform (pro) which algepresents the Ground (G) that is
present till the end of the sentence. BIRD in pnofin (5¢) is repeated three times (+++)
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indicating that there are three birds (at/in the)tr&@he number is emphasized again in
(5d).

(5) There are three birds in the tree.

a.TREE b.BIRD c. TRER+BIRDpaat/in +++ d. THREE

Plural agreement is one type of number agreerttanay appear on verbs, as a fully
simultaneous affix, with subjects that are seen adlectoe of multiple exemplars of the
same type of entity. Phonologically this morpherserealized in a way similar to
nonspecific number agreement (e.g. THEY rather thd&Y-TWO), namely as an arc
path movement.

As with other sign languages, this morpheme interadth aspect marking in that
the articulation of the verb (in particular its hahdpe change, if any) can either be
spread across the entire arc path, indicatingttigaprocess affects all entities at once, or
else the articulation of the verb can be repeatdbeaarc path is followed, indicating that
the process is repeated separately for each emtibther words, it is either the entity or
the event that is pluralized. Note that plural agreet here can only be with the object,
not the subject. Examples are given below. PlyréRL) is noted as an arc path (usually
from left to right for right-handed signers).

(6) Examples of plural (object) agreement
a. TELL PL (arc path) otell (many people)s
b. TURN.ON (the light) PL (arc path) turn on (all the lights)e
c. TURN.OFF (the light) PL (arc path) oturn off (all the lights)e
d. ASK PL (arc path) eask (many people)e

As illustrated below, ASK is signed with the exded palm (facing sideways)
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moving forward towards the classifier for epersomgsilar)s (7a). When inflected for
plurality, the movement is along a horizontal aneaning sasking person (plural)e (7b).

(7) ASK (person) vs. ASK (person, plural)

a. ASK b. ASK PL (arc path)

TELL is another example similar to ASK. It is signetth closed fingers moving
forward and opening the fingers towards the objggt\(vhen inflected for plurality, the
movement of opening the fingers is repeated alorfgprizontal arc as in the above
example ASK, meaning etelling person (plural)s.

(8) TELL

As to distributive plurality, it is expressed bydoplication. For example,
TELL+distributed means tell each one (of severabpes) and PUT+distributed means
put at each place (of several places).
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(9) TELL each one (of several people)

Aspect marking

Regarding aspect marking, we also have some oligersa First, TSL marks
perfective aspect on verbs of motion by holdingfthal position at the end of the verb,
similar to what Sandler (1993) observed for ASLtHa following two examples, there is
a hold at the end of each sentence marking thertation of the action.

(10) The dog ran (has run) into the room.

a. HOUSE b. DOG c. HOUREDOG;, a run.intQnold;

(11) He went (has gone) to Kaohsiung from Taipeirain.

a. HE b. Kaohsiupng c. Taipsi d. TRAINa movei folq

A more common way of expressing perfective is aglddhmorpheme !finished,
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terminatede after the verb. However, this statemeotild be controversial and this
morpheme might be suspected to be affected by €aindich uses a perfective marker
LE after the verb.

(12) He has come (arrived).

Second, progressive is marked by holding in statbs/(13) and by reduplication in
dynamic verbs (14), again, similar to ASL.

(13) He is sitting on the chair.

a. HE b. CHAIR c. CHAIR+HUMAN o - SlTihoq)
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(14) The dog is running in the room.

a. HOUSE b. DOG

c. HOUSE,, +DOG,, a RUN++ (repeated circling)

Third, protractive aspect is marked by trilled movement some verbs (e.qg.
wiggling the fingers in LOOK-AT or GAZE). Duratiohaspect also includes intensity
and frequency. It could be marked by prolonged fituma circular movement, or
reduplication.

For example, SEE is signed with the extended inaleck middle fingers moving
outward from the eyes, while GAZE (look longer)signed exactly the same way with
the movement prolonged (with a bit of wiggling).

(15) SEE

Intensity and frequency are often marked by radapbn. For example, in the
following examples, the reduplication does not onhdicate the repetition (i.e.
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frequency), it has a connotation of getting moneagmg (intensity).

(16) Intensity and frequency marked by redupligatio

a. ASK-ASK-ASK *keep askinge
b. TELL-TELL-TELL *keep tellinge
c. SCOLD-SCOLD-SCOLD *keep scoldinge

Reduplication with a simultaneous raise of the lggndlso indicates the increase of
degree or intensity in either quality or quantigr example, ADD is signed with the side
of one fist (facing outward) touching the side of tiieer fist (facing inward). When the
movement in ADD is reduplicated together with théugicated raise of the two hands, it
means *keep increasing.e

(17) Intensity and frequency marked by reduplicgatio
a. ADD (reduplicatior[[+ raising the hands) eeb increasinge
b. QUARREL (reduplicatioﬂ+ raising the hands) epgeguarreling (getting
more and more serious)e
c. ARGUE (reduplicati04ﬂ+ raising the hands) efearguing (getting more
and more intensive)e

2.2.2. Noun inflection

There does not seem to be any noun inflection. Inher@minal properties such as
number and class are only marked on the verb (dllxt Number agreement is only
indicated by classifiers for a lexically restricteet of subjects. A more productive way to
indicate number is to reduplicate that subjectandard classifier in the verb, as
mentioned in (5) in Section 2.2.1 above. Note thate are cross-language differences:
number agreement is found in American Sign Langua&t JAbut not gender agreement
(Smith 1989).

2.3. Derivation

In this section, derivational affixation is discedsfirst, following by serial
compounding and parallel compounding. Nominalizat®oalso one of the mechanisms
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in noun derivation.

2.3.1. Derivation other than compounding

While ASL and other sign languages seem to havéeadt some derivational
affixation, we have only found one weak possibilityTSL. This is an apparently bound
form, similar but not identical to the sign for EYthat appears before predicates (verbs
and adjectives) to form semantically related velusiguingly, Israeli Sign Language has
a very similar prefix (Aronoff, Meir, and Sandlebd@D).

(18) EYE (bound form) as a prefix
a. BELITTLE EYE FEW or EYE DISAPPEAR
b. RESPECT EYE HEAVY

The following examples show affixational derivatiorhere negation morpheme
Negation (a bound form signed with opening the hasdadded to LIKE form an
antonym DISLIKE. As shown in (19), LIKE is signedtiwvthumb and index touching the
face (together with a positive/pleasant expressiohjle DISLIKE in (20) is signed as
LIKE NOT in (20). Note that there is also a contrast aialeexpression in LIKE in this
pair of antonyms.

(19) LIKE

LIKE
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(20) DISLIKE (LIKE opening the hand)

a. LIKE b. opening the hand (adffixon LIKE)

A similar sign NO is also found in the followingipaf antonyms CLEAR (21) and
UNCLEAR (CLEARMNO) (22). However, the negation si© in UNCLEAR might
better be analyzed as a root morpheme in a senapound, instead of suffix. (See next
section for discussion of serial compounding.)

(21) CLEAR
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(22) UNCLEAR (CLEAR”NO)

a. CLEAR b. NO (root mbgme)

2.3.2. Serial compounding

Compounding differs from affixation in that more thane root morpheme is
involved. There are many examples of serial compound@$SL, which are distinguished
from phrases by the order of the morphemes (sorestmeverse of that found in phrases),
semantic opacity, and phonological simplification|d®e we illustrate the first two of
these diagnostics (originally established for ASLUddell and Johnson 1986; see also
Smith 1982).

Noun phrases in TSL usually have the order [nourdifies]. So the [modifier*noun]
or [noun”noun] structure suggests compounding. Exasnin (23) illustrate non-phrasal
morpheme order.

(23) Serial compounds: [modifier*noun] or [noua0n]
a.APPLE RED"FRUIT
b.JUDGE LAWAMALLET
c. PERSONALITY  PERSON"HABBIT
d. HEARSE = COFFIN"CAR

Examples in (24) illustrate semantic opacity (also fthted by some examples
above, and the following examples also show noragyic morpheme order).
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(24) Serial compounds: semantic opacity
a. COFFEE BROWNASTIR
b. ONE O'CLOCK  TIME"ONE
c. DEFICIT RED"HIGH LEVEL
d. SURRENDER  WHITE"FLAG

Some serial compounds seem to follow templates. Fangea [X*"PLACE] and
[Y'LEADER] are productive compounding templates, sisown in the following
examples.

(25) Serial compounds with template [X*PLACE]
a. TRAIN STATION = TRAIN"PLACE
b. COURT = LAWAPLACE
c. POLICE OFFICE = POLICE"PLACE

(26) Serial compounds with template [Y*"LEADER]
a. PRESIDENT = NATIONALEADER
b. PRINCIPAL = SCHOOLMLEADER

2.3.3. Parallel compounding

We differ somewhat from previous analyses of sigorphology in positing this
category. Some of our examples may be historicadlsivdd from serial compounds
through fossilized phonological operations. Othemes standardly treated as if they were
monomorphemic, though this seems to us to miss sop@tant observations.

For example, in MARRY, one hand with the sign MA&Ed the other hand with the
sign FEMALE move simultaneously to meet each othdront of the chest (27), while
in DIVORCE, the hand with the sign MALE and the etlhand with the sign FEMALE
move simultaneously apart from each other (28Yo(indicates that the two roots are
produced simultaneously, i.e. parallel compound.)
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(27) MARRY = MALE %%EMALE (hands moving to meet each other)

a. MALE%EMALE together

(28) DIVORCE = MALE%EMALE (hands moving away from each other)

a. MALE%%EMALE separate

Another pair is BUY and SELL. In BUY, one handhvihe sign of MONEY, moves
outward as if giving out money, while the other thawith the open palm facing up,
moves simultaneously inward as if accepting goodmd purchased. In SELL, the
movements have the opposite direction, with thedh@MONEY moving inward as if
receiving money, and the other hand moving outwarid giving out goods.

(29) BUY = HAND (moving inward)aMONEY (moving outward)
(30) SELL = HAND (moving outwardONEY (moving inward)

Interestingly, parallel compounds may be contaweét in serial compounds, while
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the reverse is apparently impossible. This is cdest with phonological arguments
(given below) that different compound types may bedered differentlye in a lexical
phonology analysis (or in equivalent constraint-basathlyses). In WIFE and

HUSBAND, MARRY (a parallel compound with MALEB-EMALE) is signed followed
by FEMAIL and MALE, respectively.

(31) WIFE MARRY (MALE % EMALE) * FEMALE

a. MARRY b. FEMALE

(32) HUSBAND MARRY (MALE %EMALE) » MALE

a. MARRY b. MALE

The notion of eparallel/simultaneous compoundindlows us to analyze many
iconic signs into component morphemes, even if éhtsms are somewhat like
cranberry morphs(i.e., forms like Englishcran that are not reused by other words,
making their morphemic status unclear). Here areesigonic signs that may possibly be
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polymorphemic.
For example, BANANA is signed with the middle fingeir one hand pointing up
representing the banana, while the other hand agtgeeling it.

(33) BANANA = PEEL%sblong object

SUNRISE is signed with one hand (index and thunonyed to form a semi-circle)
representing the sun and the other arm put horizgntapresenting the ground. The
Isun" hand rises from below to above the !groundiban.”

(34) SUNRISE = SUNg@round

TELEVISION is signed with one hand forming the ksdfuare as the TV screen and
the other hand, palm facing inward, moving up aogbehind the screen.
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(35) TELEVISION = moving picturéscreen

2.3.4. Nominalization by reduplication

Nominalization can be made by reduplicating the emoent in the verb. For
example, in OPEN (a lock), one hand in the shapeotifing a key with the thumb and
the index finger turns once as if turning the keitock. When the turning action is
reduplicated, it becomes KEY. Similar processesfammd in SIT and SEAT. SIT is
signed with the extended index and middle fingegprsenting the buttock) hitting one
time the other hand's index and middle fingers @sgnting the surface of the chair). If
the hitting movement is repeated, it becomes SEATWu 2007 for a different view.)

(36) OPEN (a lock)(turn once) vs. KEY (turn twice)

101



TsAY & MYERS THE MORPHOLOGY ANDPHONOLOGY OFTSL

3. TSL phonology

In this section, we introduce various aspectsSif phonology, including phonemic
inventory (section 3.1), allophonic variation (sect 3.2), feature cooccurrence
restrictions (section 3.3), alternations (section),3a#d word-internal prosodic structure
(section 3.5).

3.1. Phonemic inventory
A physical aspect of language psonemicif it serves to indicate lexical contrasts

(i.e. unpredictable from other aspects of physicain). This property ofduality of
patterning (Hockett 1960) is fundamental to human phonoloG$L Signs can differ
phonemically along several parameters, includingdebape, location, path movement,
local movement, hand orientation, and nonmanual featias have been proposed in
studies on sign language phonology (Stokoe et @51 Liddell and Johnson 1989,
Sandler 1989, Corina and Sandler 1993, Uyechi 1®®éntari 1998, Sandler and
Lillo-Martin 2006, among others).

3.1.1. Handshape inventory in TSL

Updating Smith and Ting (1979, 1984), Lee (2003imek that TSL has 57
phonemic handshapes. (See Appendix 1 for the flisandshapes from Smith and Ting
1984, and Appendix 2 for the list of handshapesn@h&u, and Tai, 2005).For
convenience, TSL handshapes usually are namedlaétasigns in which they appear, but
they arenotthemselves morphemes. The following are some exashpl

® Handshapes are named in Chinese characters fotjio@mith and Ting, 1979, 1984,

Handshape names in Mandarin Pinyin, a romanizaystem for Mandarin, are also given next
to the Chinese characters for easier access for non-Chieaders. Some handshape names,
though distinct in Chinese characters, might becadentical in Pinyin because they are

homophones, e.gu/ (tong)/ and /U (tong)/ .

* Handshape pictures are from Lee (2003) and hapdségamples in drawing are from Smith
and Ting (1979 or 1984).
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(38) Handshapg, (liu)/

(39) SIX and FAST contain the same handsHhape(liu)/

a. SIX b. FAST

RICE contains two handshapég, (lyu)/ and/ + (yi)/; the former also appears in
LYU, a surname, and the latter in NEW YEAR.

(40) Handshapefs( (lyu)/ and/ +  (yi)/

al( (lyu) bl + (i)l
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a. handshape in GINGER b. handshape in GINGER
(Smith & Ting 1979) (Lee 2003)

Moreover, Lee, Tsay, and Myers (2001) show thataittar signs, which attempt to
imitate the shape of Chinese characters, obey blgsita® same physiologically
motivated constraints as native signs.

3.4. Alternations
TSL morphemes may change form depending on thegbbgical context. We are
still collecting data, but some major generalizasistand out:
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The problem is that this would then be a morphemeatung three handshapes but
only one path movement, violating syllable struetur

(76) I ( (lyu)/ /, (liu)/ [ ( (lyu)/
I I I
P M\(P)/ M P
[downward]

Lee (2003) discovered that signers (whether youlay,native, or nonnative) do not
use this iconic form in everyday conversation,ibatead use a monosyllabic form:

(77) MOON (monosyllabic form) Lee (2003)

(78) [, (liw)/ [downward]/ ( (lyu)/

I I I
P M =

4. Conclusions
This paper has given a brief sketch of the morpholagd phonology of Taiwan
Sign Language. Like spoken languages and othelamguages that have been described,
























