George Anton Kiraz

Syriac Morphology: From a Linguistic Model
to a Computational Implementation

One must know that for the Syriac nouns there are no rigid rules, from
which one can learn to form from singular and masculine nouns, plu-
ral and feminine ones. On the contrary, one must learn to understand
the inflexion of almost all, through means of tradition.

Elia of Sobha ( 1049)
Syriac Grammar

This paper proposes a linguistically-motivated model of Syriac mor-
phology which can be implemented in a computational environment. My
aim is to formalise the derivation of Syriac stems based on the data pro-
vided in Néldeke (1904: §92ff., §160ff.)! and to demonstrate how such
derivations can be implemented computationally. I shall have little to say
about the historical development of Syriac.

Section 1 outlines the conventions used here. Section 2 introduces the
structure of Semitic stems. Sections 3 and 4 discuss verb and noun mor-
phology, respectively. Section 5 is devoted to morphotactics. Finally, sec-
tion 6 outlines the computational modelling of our linguistic description.

1. CONVENTIONS AND TRANSLITERATION

The following convention has been adopted throughout: Morphemes
appear in braces, [ ], surface forms in solidi, / /, and phonological seg-
ments in square brackets, [ ]. The symbol # indicates stem boundary.
The operator ‘+ indicates concatenation.

The following abbreviations are used: AcT = active, FEM = feminine,
masc = masculine, NpG = number/person/gender, 0BJ = object pronominal
suffix, pass = passive, PERF = perfect, ReFL = reflexive, SING = singular,
vim = verbal inflexional marker.

The following system is followed in the transcriptions. Parenthesised
symbols indicate emphatic consonants.

! Full references are given at the end of the article.



554 GEORGE ANTON KIRAZ
Plosives Bilabial Dental Velar Glottal
Voiceless p t(t) k (q) P
Vooiced b d g
Fricatives Labio- | Inter- | Alveolar | Palato- | Velar | Pharyn- | Glottal
dental | dental alveolar geal
Voiceless P t s (s) g k h h
Vo iced b d z g g
Bilabial | Dental Sen(‘:}i]\;g:;elsa’ Bilabial | Palatal
Nasals m n w y
La terals ]
Rolled r
Vowels Front Central ~ Back
Close i u
Close-mid e o
Open-mid 2
Open a

(ptohd=a, zqop3=o, rbosd=e, fibasd=i, rwolid=o, gsosd=u)

Orthographically, the vowel system indicates vowel quality, rather
than quantity. A macron indicates long vowels, e.g. a4 A circumflex indi-
cates that the vowel is followed by matres lectionis, e.g. a.

Rukk3k5 and Quas3y5 are indicated in the usual way, but are not dis-
cussed here. (For an introduction on Rukk3k5 and Qu&sdy), see Kiraz

(1995).)
The format of phonological rules used here is based on the formalism

current in most works on phonology.

(1) Phonological Formalism
Inreutr — Ourputr/LC ___RC
where
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LC = left context

RC = right context

InpuT represents the segments affected by the rule. The arrow,
——, reads ‘is realised as’ (no historical development is implied).
Output represents the result of the rule. The environment bar ___
indicates the position of INpuT in a stem. The position is determined by
the optional contexts. An example appears in (2).

(2) Formalism Example
V—-¢/C__ CVCH#

Rule (2) states that “a vowel is realised as ¢ (i.e. deleted) when it ap-
pears after a consonant C and before a final closed syllable CVC”,
e.g. /qababab/ — /qabbab/.

2. StEMS

The Semitic stem consists of a root morpheme and a vowel melody
morpheme (in addition to affixes in some cases), arranged according to a
canonical pattern morpheme. Such patterns are called ‘CV-skeleta’
(McCarthy 1981) for they consist of sequences of Cs (consonants) and Vs
(vowels). The terms ‘pattern’ and ‘template’ will be used here inter-
changeably.

CV-skeleta can be further decomposed into syllabic units. Syllables in
Semitic are three types as shown in (3).

(3) Syllabic Typology

a. Open light, denoted by CV.
b. Open heavy, denoted by CV.
c. Closed heavy, denoted by CVC.

Open light syllables consist of a consonant and a short vowel, e.g. /qa/;
open heavy syllables consist of a consonant and a long vowel, e.g. /qa/;
and closed heavy syllables consist of two consonants separated by a short
vowel, e.g. /qab/.? Syllabic boundaries are indicated by a dot, *, e.g.
‘CV.CVC.

2 Closed syllables with long vowels, e.g. /qaby/, are called ultra-long (Moscati 1969).
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wn

3. ViERB MORPHOLOGY

Conmsider the various verbal forms in (4). The data incorporates a cer-
tain degree of abstraction, representing underlying morphological stems
and excluding inflexional markers. Phonological processes are required
to der-ive the parenthesised surface forms.

(4) Verbal Measures:
Measure ACTIVE Passive: [ret]+
1 psal psel
2 passel passal
3 2apsel (Papsel) Papasl (Pettapsal)

Note that, apart from Measure 1, mood is marked by the following
vowel melody morphemes: [a-¢] for active stems and (a-a] for passive
ones. (The symbol - indicates that the segments are separated in the
surface form.)

Ouir model argues that all measures, including Measure 1, are derived
from the underlying verbal base template in (5).

(5) Verbal Base Template
CV-CVC

The evidence for this template, particularly the existence of the first
V, is abundant. Firstly, the proto-Syriac underlying form of the verb is
*/qatal/ ‘to kill pERF, */qatalat/ ‘to kill perF SING 3rd FEM’ etc., by virtue of
the softening of the second consonant (e.g. /ktab/ ‘to write).> Secondly,
an initial consonant cluster would violate syllabic well-formedness in
Semitic (Moscati et al. 1969: §10.1). Thirdly, the scarce number of (pre-
Syriac) Aramaic verbs which have come down to us in a vocalised man-
ner contain an initial short vowel, e.g. /Sabaq/ ‘to leave’ (Mk xv.34). It is
clear that these arguments are diachronically motivated. This may seem
in contradiction with my earlier statement that ‘I shall have little to say
about the historical development of Syriac’. However, there is synchronic
evidence that justifies a vowel after the first consonant: It is present in (i)
Meastare 2 (its absence from other measures is phonologically moti-

3 The plosives [b], [g], [d], [k], [p] and [t] become soft (i.e. become [ricatives, (b],
[g]. [d]. [k]. [p] and [t], respectively) in postvocalic position.
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vated), and (ii) Measure 1 forms when attached to object pronominal suf-
fixes, e.g. /qatleh/ ‘to kill PERF 0BY', as we shall see soon.

Before we start looking at the derivation of the various verbal forms,
let us take a look at vowel quality in Measure 1. In active stems, the qual-
ity of the first vowel in the base template CV-CVC is invariably [a], which
is a general Semitic phenomenon (Moscati et al. 1969: §16.2). As we shall
see, this is the same [a] in /gatlel/ ‘to kill perF oBs". The quality of the
second vowel, however, is lexically encoded with respect to each individ-
ual root as listed in (6); likewise, the quality of the second vowel in im-
perfective stems is lexically encoded. The second vowel in passive forms
of this measure is invariably [e] as in /zetqtel/.

(6) Vowel Quality of Measure 1 (cf. Aronoff (1994))

Class Perfective Imperfective | Example
Vowel Vowel
Default a o qtal, neqtol ‘to kill'
a e sbad, nesbad ‘to make’
Stative intransitive e a dhiel, nedhal ‘to fear’
e o qreb, neqrob ‘to come’
/kpud/ u a kpud, nekpad

The derivation process of triliteral verbs starts by deriving an
underlying stem (US) from which the various measures, including Meas-
ure 1, are derived. The US is derived from three morphemes: (i) the
above verbal base template, (ii) a triconsonantal root, and (iii) a vowel
melody. The Cs of the template are associated with root consonants, e.g.
{q-t-1] ‘notion of killing, and the Vs with vowel melody segments, e.g.
[a-e] ‘act’ or [a-a) ‘Pass’ (or one of the vowel melodies in (6) for Measure
1). This is illustrated schematically in (7) along the lines of McCarthy
(1981).

(7) Underlying Stems

a e
||

a. */qatel/ (active)= CV C| V(I3

t
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a a
||
b. */qatal/ (passive)= CVCVC
|
q t |1

Thee rest of this section looks at the derivation of active and passive
forms from USs.

3.1. Active Forms

Measure 1 is derived from the US by applying the vowel deletion rule,
stated in (8), which has a wide range of applications in all Aramaic idi-
oms, f. Noldeke (1904: § 34, § 43).

(8) Vowel Deletion Rule (VDR)
V=3¢ /C__CVC.

The rule states that a short vowel in an open light syllable is deleted.
Applying VDR on the US in (7a) — but with the Measure 1 vowel melody
(a-a) — produces Measure 1 as shown in (9).

(9) Measure 1

*/cyatal/ — VDR 5 jqtal/ = ¥
Th e first vowel in the US, however, is retained with object pronominal

suffixes as illustrated in (10).

(10) Measure 1 + OPS

*/cgatal/ + [eh) —— */qa-ta-leh/ — VPR, jqatleh/ = ( ).

It is worth noticing that the VDR applies right-to-left (i.e. starting
from the last segment of the string, moving to the first segment). This is
why the lexically marked [a] is deleted, and not the first [a].

Sk ipping Measure 2 for the moment, Measures 3 is derived by prefix-
ing th € morpheme [7a] to the US and applying VDR as illustrated in (11).

(11) Measures 3

[pea] + */qatel/ ——— */7a-qa-tel/ —YDR 5 feaqtel/ = ( ).
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Finally, Measure 2 is derived by prosodic circumseription (McCarthy
1993), an operation which allows a morphological rule to apply on a
prosodically-delimited substring within a stem. This is best explained by
an example (12).

(12) Measure 2
a. Underlying stem qatel
b. Parsing first syllable  <qa> tel
c. PrefixC <ga> C+tel
d. Spreadt <qga> ttel
e. Result qattel = ( )

(12a) shows the active US */qatel/. We apply a parsing function which
extracts the first syllable (i.e. /qa/) from the US; this results in the struc-
ture in (12b). Next, we prefix the Measure 2 morpheme — which consists
of a consonant C — to the residue /tel/ resulting in the structure in (12c¢).
The value of C is determined from the adjacent consonant to the right,
i.e. [t], as shown in (12d), i.e. the spreading of [t].

More formally, let S be a string, PCix, op1 (S) parses S into a kernel k
and a residue r, such that S = k + r, and performs the operation op on r.*
For example, PCcv, pefix ¢} (qatel) parses /qatel/ into /qa/ and /tel/ and per-
forms the operation ‘Prefix C' on /tel/. It is worth noting that the first
vowel of the base template is retained.

To summarise, all measures are derived from an Underlying Stem
whose prosody is described by the pattern CV-CVC. After associating Cs
to consonantal roots and Vs to appropriate vowel melodies, Measure 1 is
derived by applying the vowel-deletion rule (VDR). Measure 2 is derived
by infixing a consonant after the first syllable by prosodic circumscrip-
tion: the quality of the consonant is determined from the adjacent radi-
cal. Measure 3 is derived by prefixing (7a) and applying VDR.

A similar analysis can be applied to quadriliteral forms. Note that
there is only one quadriliteral measure, viz. CVC.CVC, e.g. /palhed/ ‘to
scatter’.

The stems sapsel and 3adpsel can be handled either following the
analysis of Measure 3 or as quadriliteral forms.

4 This is a simplified version of megative’ prosadic circumscription, where the
domain of the operation is the residue. For more details on prosodic circumscription,
see McCarthy (1993).
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3.2 Passive Forms
Passive forms are derived from USs in a similar manner, but with the

following two differences: (i) applying the respective passive vowel mel-
ody, and (ii) prefixing the reflexive morpheme (pet). This is illustrated in

(13).

(13) Passive Forms

a. Measure 1: [2et] + */qatell ——> */zet-qa-tel/ — VDR 5 Jeetqtel/

= ( )-
b. Measure 2 [7et] + PCicv, pefix ¢ (qatal) —PC 5 [pet) + */qat-tal/
—— /eetqattal/ = ( )-

¢. Measure 3: [et] + [7a) + */qatal/ —~— */pet-a-qa-tal/ >
*/oetraqtall.
Measure 3 requires the assimilation rule stated in (14) — cf. Neoldeke
(1904: §36).

(14) [>—>t]-Assimilation Rule (ASS)
> t/t__ V.

The rule states that [] assimilates into [t] when preceeded by another
[t] and followed by a vowel. The derivation of Measure 3 continues in

(15).

(15) Measure 3

*/setraqtal/ —AS8 5 Jeettagtal/ ( ).
Noti ce that the [t] of the reflexive prefix is not soft any more after the
assimilation process.

3.3 Imperfect Forms

Imperfective stems are prefixed with a morpheme of the form CV (e.g.
[ne] ‘stnG 3rd masc’). The inflexions of Measure 1 and Measure 2 are

straight forward (16).

(16) Mexasures 1, 2 — Active
A VDR
a. Measure 1: [ne) + */qato)l ——> */ne-gqa:tol/ ——> /neqtol/
= ( )2
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b. Measure 2 [ne] + */qattel/l ——> */ne-qat-tel/ — X0k 5 /ngattel/
=( )-

The remaining measures require the deletion rule in (17).
(17) [7]-Deletion Rule (DEL)
o0/ C___V.

The rule states that the glottal stop [?] is deleted when preceded by a
consonant and followed by a vowel. This is exemplified in the derivations
of Measure 3 in (18).

(18) Measure 3

a. Active: [ne) + [ra) + *qatel —— */ne-Pa-qa-tel/ PR
*/ne-Paq-tel/ —OR */n-paq-tel/ e /maqtel/ = ( 3

b. Passive: [ne] + [ret] + [ra] + */qatal —— */ne-ret-,a-qa-tal/
VDR VDR DEL

———> ‘*me-pet-Paqtall ———— *n-petragtal ————
*/net-raq-tal/ 085 /nettaqtal/ = ( h

Rule DEL is also used in passive inflections of Measures 1 and 2.

4, NouN MORPHOLOGY

The derivation of the nominal stem here is limited to stems without
formatives. Consider the trilateral nominal forms in (19) Néldeke 1904:
§93-125).

(19) Nominal Stems
Pattern Absolute Empbhatic Gloss
a. CV.CVC mlek malkd king
pleg plegs half
dheb dahb3 gold
qdos qudss holiness
b. CV.CVC Hmar hmard ass
klil klils crown
1biig 1biis5 garment
c. CVCCVC kaddsb kaddsb3 liar
tabb3h tabbshd butcher
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qutt3l quttsld murdering
gallit gallitd mighty
settar settdrd covering
2ukk3m 2ukkamd black

d. CV.CVC qatiil qatild murderer
patar patard table

e. CV.CVC r3hem r3himd loving
g3lam slamd eternity

Each group in (19) represents stems in a specific pattern. The classifi-
cation of (19a-b,e] under their respective patterns will become apparent
soon.

Synchronically speaking, the view of classical native grammarians
that the construct (gdom3, lit. ‘syncope’) is derived “by the omission of
one or two letters from the end of the noun, and the changing [of the po-
sition and quality of the] remaining vowel”, as Bar Ebroyo tells us in his
serrzhé, does not hold in modern morphological theories. Although sub-
tractive morphology (where a morpheme is subtracted from one word to
derive another) appears in some languages,® subtraction cannot be main-
tained in (19a,e) because /malkd/ — (3] # /mlek/ and /rShmd/ - (3] =
ishem/. Hence, neither the surface absolute can be a derivative of the
surface emphatic, nor can the surface emphatic be a derivative of the
surface absolute.

Noldeke (1904: §93) implicitly states that forms like those in (19a) are
originally with a short vowel both after the first and the second radicals.
The original form can be obtained by collating all the information of the
absolute and the emphatic in one string. The operation is illustrated in
(20) (without showing the emphatic suffix).

(20) Collating the Absolute and Emphatic Forms

m ] e k
m a 1 k
m a ] e k

S Bar Ebroyé (1983: p. 67); this notion is also maintained by later traditional
native grammarians (Armala (1922), David (1896) and Kfarnisiy (1962)).

© For example, in the Muskogean language Koasati, the plural las is derived by
omitting the rime of the stem, ap, from the singular form lasap to lick’ (Martin 1988).
For subtractive morphology in Arabic pausal forms, see Hoberman (1995).
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The operation produces the US */malek/. This leads to the conclusion
that the absolute and emphatic forms in (19a) are derived from an US.
The derivation of */malek/ — /mlek/ and */malek/ — /mlekd/ can be
achieved by applying VDR (and suffixing the definitive morpheme in the
latter).

The forms in (18b) start with a consonant cluster, i.e. CC, which vio-
lates syllabic well-formedness in Semitic (Moscati et al. 1969: §10.1).
Since the second consonant in such forms is softened (in the case of
bgadkpat letters), it is safe to assume an US with a CV on the left periph-
ery. The quality of the vowel, however, can no longer be determined in
most cases. In line with traditional grammars, one can mark such vowel
with [a]. Then, the absolute and the emphatic forms in (18b) can be
derived by applying VDR which takes care of the deletion of [3], and the
addition of the definitive suffix in case of emphatic forms. The procedure
is shown in (21).

(21) CV-CVC Forms
a. Absolute: */fia-m31r/ —2X— /Am3r/.
b. Emphatic: */Homar/ + [3) —— */ho-m313/ —YBR 5 /hmardl.

The stems in (18c-e) share one characteristic: they are all deverbal
nouns. Forms in (18c) tend to be nomina agentis (e.g. /kadd3sbrd/), names
of occupation (e.g. /tabb3hd/), nomina actionis (e.g. /qutt3ly/) or adjec-
tives (e.g. /5allitd/), with few substantive exceptions (e.g. /sett3rd/) and
adjectives of colour (e.g. /2ukk3m3/). Forms in (18d) are similar to the
preceeding ones in that they tend to be nomina agentis, apart from few
substantive forms (e.g. /p3tird/). The same can be said about forms in
(18¢) which tend to be active participle forms of the Measure 1 verb,
again apart from few substantive forms such as /s3lam/; in this case, the
VDR applies in the emphatic derivation.

We conclude from the above analysis that nominal stems which start
with a heavy syllable are, in most cases, derived from the verb; rare cases
can be classified as being atemplatic.

To summarise: Absolute and emphatic forms of stems which start in a
light syllable are derived from underlying nominal stems. In the cases of
CV-CVC stems, the original vowels are reconstructed by assuming the
absolute vowel in place of the second radical and the emphatic vowel in
place of the first radical. The first vowel of CV-CVC stems, however, can-
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not be determined and, hence, is indicated by [2]. The remaining stems
are derived from the verb or are atemplatic.

5. MORPHOTACTICS

Morphotactics defines the set of licit combinations of morphemes. In
verbs, for example, a pattern, a root and a vocalism do not always
produce a free stem. Apart from Measure 1, all other verbal measures are
bouind: they require a ‘measure morpheme’ which indicates the measure
in question, e.g. the prefix [Pa) in Measure 3. Additionally, passive forms
are marked by the ‘reflexive morpheme’ [ret], while active forms are not
marked at all.

This structure of stems can be handled hierarchically using X-theory
notation. In X-syntax, lexical categories (e.g. noun, verb and adjective)
are assigned X=0 and the respective phrasal constituents (e.g. noun
phrase, verb phrase etc.) are assigned X=2. Constituents which lie be-
tween lexical categories and phrases are assigned X=1. This is illustrated
in (22).

(22) Parsing the fat cat

NP:[X=2]
e
Det NI[X=1]
|
the Adj Noun:[X=0]
| |
fat cat

We extend X-notation as follows. USs are assigned X=-3 as illustrated
in (23).7

(23) Parsing the Underlying Stem

stem:[X=-3]
=
T ——
pattern  root  vocalism

I I |

cveve g-t-1 a-a

7 Note that in reality there is no linear precedence between the daughters in (23).
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Stems whose measure is known are assigned X=-2. This is exemplified
in (24a) where Measure 1 does not take a measure morpheme, and (24b)
where Measure 3 takes the prefix [ra). Note that the value M in (24b) is
determined from the prefix.

(24) Stems with Known Measure

a. stem:[X=-2, measure=1]
stem:[X=-3]
pattern root vocalism
I | |

cveve q-t-1 a-a

b. stem:[X=-2, measure=M]
measure-morpheme:[measure=M] stem:[X=-3]
oa pattern root vocalism

| [ |

cveve q-t- ae

Stems whose reflexivity is known are assigned X=-1. Active stems do
not require the reflexive morpheme (25a), while passive ones do (25b).
(The triangle below represents the trees in (24) above.)

(25) Stems with Known Reflexivity

a. stem:[X=-1, REFL=no, measure=M]
|
stem:[X=-2, measure=M]

e

b. stem:[X=-1, REFL=yes, measure=M]
__‘_/_,-"'F
reflexive stem:[X=-2, measure=M
I /".'._/_‘HHEII-"‘*_‘

ret
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I a similar manner, stems whose inflexion is known are assigned
X-0. For example, the singular 3rd masculine inflexion does not take
inflexional markers in the perfect (26a). Other inflections require such
markers in the form of prefix, suffix and circumfix. The latter is illus-
tratec] in (26). Note that the value of NPG is carried from the inflexional
markers.

(26) Parsing of /qtal/ and /neqtlan/

a. stem:[X=0, REFL=R, measure=M, npg=s3m]
|

stem:[X=-1, REFL=R, measure=M]
4/::_3

b. stem:[X=0, REFL=R, measure=M, npg=NPG]

vim:[npg=NPG]  stem:[X=-1, RerL=R, measure=M vim:[npg=NPG]
l

re un

A similar approach using X-notation can be used for parsing nominal
forms.

6. COoMPUTATIONAL ILLUSTRATION

The linguistic model described here was implemented using the
SemHe morphological analyser. The technical aspects of the SemHe sys-
tem have no place here. They are described by Kiraz (1996b) and Kiraz
(1996 a). Before embarking on our discussion, an introduction to ‘two-
level rmorphology’ is in order.

6.1. Tawo-Level Morphology

Computational morphology is a subfield of computational linguistics.
It concerns itself with researching applications (computer programs)
which can analyse texts. Consider for example a concordance generator.
The generator must first identify each word in the text and mark it with
its morphological features (e.g. verb PERF SING, etc.). For each word, the
program looks in a lexicon (a list of the words in a particular language)
and tries to find an identical match. In order for the program to succeed,
the lexicon must contain all the forms and inflexions of each word (e.g.
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book, books, booked, booking) resulting in a huge lexicon. A more effi-
cient search can be achieved by listing stems and morphemes in the lexi-
con (e.g. book, -s, -ed, -ing) and having a morphological component
derive words. Note that the lexicon will have one entry of the suffix -s
which would apply to many words.

The most common trend in computational morphology is ‘two-level
morphology’ (Koskenniemi 1983). This model was extended by Kiraz
(1994: et seq.) in order to handle Semitic morphology.

Two-level morphology defines two levels of linguistic representations:
lexical and surface. The former represents lexical forms (e.g. English
[move) and (ed)), while the latter represents surface forms (e.g. English
/moved/). Note that the [e] in [move] is deleted on the surface. The
[e]-deletion rule takes place when [e] is preceded by a consonant ([v] is
this case) and followed by [e] of [ed). (This is a simplified version of the
rule.) Such rules are expressed using the following formalism (Pulman
and Hepple 1993).

(27) Two-Level Formalism

LIC - Lex - RILC ([=,«]
ISC - SurF - RSC
where
LSC = left surface context LIC = left lexical context
Surf = surface form LEx = lexical form
RSC = right surface context RLC = right lexical context

The special symbol * indicates a context which is always satisfied. The
operator =» states that Lex may surface as Surr in the given context,
while the operator ¢ adds the condition that when Lex appears in the
given context, then the surface description muust satisfy Surr. The latter
caters for obligatory rules. The English [e]-deletion is expressed in rule
R1 (28a). To derive /moved/ we also need an identity rule which allows
every lexical segment to surface without any change. This is expressed in
rule R2.

(28) Grammar for /moved/

a4 Rl Vv e e = € “
RD * _ 5 (= s —
%* _ X = %*

where X is any symbol
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b. Hlolvlelem&xmﬁfonﬂs
2 2 2 1 2 2
|m|o|v| ‘elelsurfacefonn

The illustration in (28b) shows the process of the derivation. The top
representation gives the lexical forms in question (i.e. [move] and (ed)),
while the bottom one gives the surface form /moved/. The numbers indi-
cate t he rules in (28a) which sanction the mapping of the segments.

In order to handle Semitic, we use multiple lexical representations as
follows: one representation for the pattern, one for the root and one for
the vocalism as we shall see below.

The remaining of this section describes the lexicon and the morpho-
logical rules required from modelling our description of Syriac.

6.2. Lexicon

W e assume that the lexicon contains morphemes, the smallest units of
morphological analysis. Recall that a Semitic stem consists of a root
morp heme and a vowel melody morpheme (in addition to affixes in some
cases), arranged according to a canonical pattern morpheme. In order to
be able to describe this, we make use of three sublexica: one for patterns,
one for roots and one for vowel melodies. Since the segments of patterns
correspond to segments in surface forms, we shall use the first sublexi-
con for prefixes and suffixes as well.

The following lexicon lists the morphemes discussed in section 3.

(29) Lexicon

Sublexicon Morpheme
[eveve]
(7a)

(Pet]

(eh)

[qtl]

[aa)

(ae]

(ae)

(aa)

W W L LI N s e s -
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The first column indicates the sublexicon containing the morpheme.
The second column gives the morpheme.

6.3. Morphological Rules

The following two-level grammar models the above description of
Syriac. Note that each lexical expression consists of three elements. The
first for pattern/prefix/suffix segments, the second for root segments and
the third for vowel melody segments. The three expressions are given in
angle brackets, (), seperated by a comma. The symbol ¢ (= ¢ in pho-
nological rules above) denotes the empty string. Capitals denote vari-
ables: Cs for consonants and Vs for vowels.

(30) Two-Level Grammar

i - {cCg) - * =%

a.R1 B & - .

b.R2 - {veV) - = =

; . ) v B E

c.R3 * - (veV) - * P
CI 5 =t C2V2C3

dRr4 (v - @Gy - (eCV) e

¥ = GG = NG

* - (X,gE * =

e. RS " B % / - .

fRe =~ - Pee) - 7 &

' t = t —: ¥

gR71 T - keR =
C - - \"

h. R8 (G, %) = (V,,e.8) - (VG5 &

Rule R1 states that the pattern segment [c] and the root segment [C]
(i.e. any consonant) — without any vowel melody segment — correspond
to the segment [C] on the surface. This is illustrated in the first column in
(31a). (The numbers between the surface form and the lexical forms
indicate the rules in (30) which sanction the mappings.) In a similar
manner, rule R2 states that the pattern segment [v] and the vowel melody
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[V] (i.e. any vowel) — without any root segment — correspond to the
segment [V] on the surface. This is illustrated in the penultimate column
in (31a).

The vowel deletion rule (VDR) is represented by R3. The center of the
rule is similar to R2 except that the vowel segment does not appear on
the surface (i.e. it is deleted). The contexts ensure that this takes place
only in open light syllables. This is illustrated in (31a).

Rule RS allows any lexical segment (in prefixes and suffixes) to ap-
pear on the surface. This is illustrated in the suffix in (30b).

(31) Measure 1

a. /qtal/ b. /qatleh/ c. lretqtel/

a a vocalism a a a e
q| [t] |1]| roor al [t| |! ql [t| |!
c|v|c|v|c| pattemn clv|clv]c|elh ale|t|elvic|v]|c
1.3:1 2,1 121 3153 555 [ 121
[a] [t]a]1] swrace |[afa[t[ [1e[h]|[?[e[t]a] [¢]e[1]

Rule R4 derives Measure 2 by doubling the second consonant. The
contexts ensure that this takes place only on the second consonant and in
the correct environment as illustrated in (32).

(32) Measure 2
a. /qattel/ c. /zetgttal/

a € a €

t| |1 q| [t] [!

clvic|v]c 2le|tjcfv]|c|Vv]cC
12421 §55124F2
([l 1| el [ofa i =[]

The same rules are used in the derivation of Measure 3 as illustrated
in (33).

un
~J
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(33) Measure 3 — Active

al |e
al |t] |!
2lajc|v|c|v]c
5513121
[[a]a] [t]e]1]

Rule R6 models the [»— tlassimilation rule (ASS), while rule R7

models the [2)-deletion rule (DEL). These are illustrated in the reflexive
derivation of Measure 3 as shown in (34).

(34) Measure 3 — Passive

a. pettaqtal b. nettagtal
a a a a
a| [t] |! al [t| !
?le|t|?lajc|v|c|Vv]|cC nje|z|e|t|?lalc|v|c|V]|C

5556513121 587556513121
(ele[tTeTafal TeTal]{ [n[ T Je[t]]afal [t]e]1]
Note that a second version of VDR is modelled in R8. This version

deletes a non-stem vowel as shown in (34). A similar approach is used to
describe the derivation of nominal forms.

6.4. A SemHe Sample Session

The following sample session was produced using SemHe. The session
gives the analysis of /qtal/ based on the above grammar. The output of
the ana (for analyse) command is listed below. ([t] is represented by T.)

tli> ana gTal
Surface Sequence:qTal
Lexical Sequence: Tape 3:a a
Tape2:qTI
Tape l:cvcve
Partitions:
RuleR1: Lexcc q _ Surfq
Rule R3: Lex:v _ a Surf _
RuleR1: Lexc T _ SurfT

O B0~ Ot -
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10 Rule R2: Lex:v _a Surfa
11 Rule R1: Lex:c | _  Surfl
12 Word Syntax:
13 verb:[bar=0,measure=1 reflexive=no,npg=s3m]

L.ine 1 gives the command line (tli is the prompt for two-level inter-
preter). Line 2 gives the surface form. Lines 3-5 give the lexical se-
quernces: pattern, root and vocalism (the term ‘tape’ is computer jargon).
Lines 7-11 give the lexical-surface mapping according to the above mor-
phological rules. For example, line 7 states that by rule R2, lexical [c], [q]
and € (the symbol “-” above) map to [q] on the surface. Lines 13 give the
morphosyntactic features of the word based on some morphosyntactic
grarnmar.

7. FuTuriE WoRrkK

This paper gave a framework under which computational descrip-
tions of Syriac morphology can be based. The above discussion is by no
means exhaustive. Nominal stems with formatives and deverbal stems
have not been discussed fully, and none of the cases of derivational mor-
phology have been mentioned.

Additionally, various issues which arise in writing two-level grammars
of Syriac were not described here. Some of these issues can be found in
Kiraz (1996a), while others (e.g. the morphosyntactic handling of the
bdul prefixes, agreement of object pronominal suffixes and stems, etc.)
await further investigation.
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