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o Paninian morphology

9 Roots in phonology
@ Root constraints
@ Roots as domains for phonological processes

e Roots in morphology
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Paninian morphology

Panini: morph-based, constructive morphology

@ construction rules
o d"atupatha with anubandas as assembly instructions
@ ganapat'a and u"-adisitras, both of later origin
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Paninian morphology

And elsewhere?

One cannot help but be struck by the fact that the vast
majority of grammatical traditions associated with
morphologically complex languages are word based. (Blevins
2003: 758)

types of morphological analysis

@ morpheme-based vs. realization-based

@ morph-based vs. word-based

@ constructive vs. implicative (for the term see Stump 2016: 257)
@ procedural vs. declarative

@ late vs. early insertion
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Paninian morphology

So, why roots?

@ Roots never show up in actual speech.
e Every root actually occuring is at the same time a word (or a stem).

@ Roots are not necessarily formally uniform (on the surface and
underlyingly).

@ Roots do not necessarily have an identifiable denotational
semantics.

@ Roots do not have a unique linguistic function.

@ The mental lexicon is structured around words (and assonances),
not roots (Hay and Baayen 2005).

Why introduce an additional entity to linguistic description?

Because it is of empirical value!
Orisit?
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The programme

The Sanskrit grammarians invented the root.

So, test the concept of the root in the language it was designed for!
plus: add some remarks on PIE along the way. ..

@ Is the root a domain for phonological constraints / processes?

@ Is the root a plausible part of the knowledge of native speakers of
Vedic?

e Is it necessary for capturing relations in morphology?
o Is it identifiable?
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Roots in phonology

Roots in phonology

@ Are there any phonotactic wellformedness constraints on roots?
Alternatives:

e constraints on syllables?
e chance?
@ Are there any phonological processes targeting the root or root
edges?
Alternatives:

o syllables as domains?
e pure phonotactics?
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Roots in phonology Root constraints

Root constraints

in Vedic:
@ constraints on complex root-edges are constraints on syllable
edges (Keydana 2004, Cooper 2014, Byrd 2015).
@ the constraint against two aspirates in one root is a simple
OCP-effect (as is Grassmann’s Law), see Kobayashi (2004:
114-6) with literature

in PIE
@ constraints on syllables as in Vedic
@ similarity avoidance: OCP

@ no two voiced stops: of no statistical significance, see now Cooper
(2009; 2011)

@ no voiceless stop + media aspirata: again low O/E value (Cooper
2009: 58). Cf. also Iverson and Salmons (1992: 310)
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Roots in phonology Roots as d ins for phonological prc

Bartholomae

Kobayashi (2004: 119-121) treats Bartholomae’s law as an instance of

root-suffix asymmetry:

| /bud™ + ta-/ | LICENSE(lar) | MAXRT[sg] [ LINEARITY | IDENTAFF(lar) | MAXRT[vcd] |

budfta-

*!

w budd"a-

bud"da-

x!

butt"a-

*!

butta-

*!

butta-

*!
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Roots in phonology Roots as d ins for phonological prc

Bartholomae without MAXROOT: The premises

@ Aspiration is the result of maximal glottal aperture.
— feature: [spread glottis]

@ Breathy voice is the result of “the most open setting of the vocal
folds in which vibration will occur” (Ladefoged and Maddieson
1997: 49).

— feature: [murmur]
e Empirical evidence for the difference in features comes from
aspiration throwback, cf. /budi—bfis/ — b adbih vs. /a-bud"-t"as/
— dbudd’ah.
e Loss of both /7/ and /"/ in reduplicants is no evidence for identity
(pace Borowsky and Mester 1983: 62), rather triggered by a
constraint against complex segments dominating IDENTBR.

@ COHESIVECLOSURE (Kobayashi 2004: 28) is undominated.
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Bartholomae without MAXROOT: The consequences

@ [murmur] necessarily implies [+ voice], thus “voice assimilation” is
not an assimilation, but simply the only way to instantiate [murmur]
in environments satisfying COHESIVECLOSURE.

@ Highly ranked IDENTIOjmurmur forces the realization of [murmur].
Its shift to the final C of the cluster is a result of cohesive closure
(parasitic licensing, Kobayashi 2004: 121,fn.27).

@ Thus, no need for root-constraints!
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Roots in phonology Roots as d ins for phonological prc

The grammar

| /bud" + ta-/ [| COHESIVECLOSURE | IDENTIOmymug | LINEARITYIO | IDENTIOyice) |
budﬁté' x|
w budd"a- "
budida- l
butt"a- Al "
butta- 1
b"utta- o
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Aspiration throwback

According to Kobayashi (2004: 124) another case of
MAX ROOT[spread glottis] -
But:

@ COHESIVECLOSURE turns [murmur] into a floating autosegment,
@ high-ranked IDENTIOmymur €nsures anchoring of [murmur],
@ no-crossing-constraint blocks anchoring on h,

@ IDENTIOmurmur > IDENTIO(spread glottis] €NSUres dbuda”ah etc.

b u d b i h
z
7
b
7
-
r’e
7
e
re
7
7
e
[mur] [mur]
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Roots as domains for phonological processes
rt / rk at right word edges: only if root internal?

Wackernagel (1896: 304): “r + folgendem Verschlusslaut. . . Gberhaupt
in allen solchen Formen, deren Verschlusslaut wurzelhaft

ist. .. Suffixaler Verschlusslaut. . . hielt sich in der Regel nicht.”
But:

@ RV 1.174.2, 6.27.5 dar-t, cf. Wackernagel (1896: 304): “Vielleicht
lauteten alle gleichartig gebildeten Formen v. urspriinglich auf -art
aus.”

@ metrically restored rt improves the cadence in RV 7.75.1, 9.92.5,
10.69.10 (Oldenberg 1888: 424,fn.1, Wackernagel 1896: 304).
“Stellen, die fir die Kiirze zeugten, stehen nicht entgegen”
(Oldenberg 1888: 424,fn.1).

@ -r(t)-forms more frequent in metric positions where heavy syllables
are preferred (thanks to Dieter Gunkel for his help!)
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Roots in phonology Roots as d ins for phonological prc

Liquid metathesis: only in roots?

Wechsel zwischen sonantischer und konsonantischer
Aussprache verbunden mit Metathesis zeigt sich in der
Ersetzung von vr durch ru . Unleugbar ist solche bei den
Wurzeln dhr "beugen” und hvr "schief gehen”

... (Wackernagel 1896: 206)

@ vihruta-, vihrunati vs. dparihvrta- (. hvarate) etc. (Hoffmann
1980).

@ restriction to roots a natural consequence of the distribution of
vr-sequences.

@ in PIE clearly not restricted to roots, e.g. PIE */syel?urhg/ >
*/suekruhso/, ved. Svasri- besides $vasura-, (Mayrhofer 1986: 162)
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Roots in morphology

What is a root?

6.2 A simple form is a root. 6.3 A derived form consists of one
or more underlying forms to which a process has been
applied. (Hockett 1954: 227-8)

...aroot is merely what remains when one abstracts away
from the exponents that distinguish the inflected forms of a
paradigm. (Blevins 2003: 756)

... roots — the most deeply embedded morphemes in the
open class, content vocabulary such as nouns and verbs.
(Bobaljik 2015: 23)
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And in Vedic?

Verbal roots

are the common denominator of verb forms and derivatives thereof,
monosyllabic, with one underlying phonological exponence’ and a
constant underlying semantics’.

But what about nouns?

suvar- pumams- yakar-
pati- ahi- purusa-
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Phonological exponence?

Allomorphs are predictable in terms of the environments in
which it [sc. the morpheme] occurs. (Hockett 1954: 215).

Take vah as an example:

3.sg.prs. vah-a-ti 3.sg.s-aor. a-vat

ppp. Ud"4-
Or take han:

3.sg.prs. han-ti 3.pl.prs. g"n-anti ipv. ja-hi
3.sg.prf. ja-g"an-a ppp. ha-ta-

to make things worse, cf. suppletive aorist vad"is- (Garcia Ramoén
1998: 149)

So, what is a root formally? J
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Roots in morphology

Common semantics?

vid' ’know’ vs. vid? ‘find’ one formal exponence (both from PIE
*ueid-), but different semantics

pus(yati) intransitive ’prosper’, transitive ’make
thrive’ (Kulikov 1999: 233-40, Kimmel
2000: 315-6): one formal exponence,
but different subcategorization frames

tap ‘ourn’, ’'make burn’; ’suffer’, ’torture’
(Goto 1987: 159-160 with fn.253): dif-
ferent semantics and different subcate-
gorization frames

Das Wurzelmorphem ist damit auch nicht “Trdger der
lexikalischen Bedeutung” eines “Verbs” (pace Werba (1997:
127). (Pooth 2014: 100)
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Roots in morphology

Morphonology and fuzzy denotational semantics
aside: Are roots morphemes?

Morphemes are form-classes with distinct (and uniform) properties or
meanings (cf. Hockett 1947).
But:

hanin han etc. strike’ + [imperf] (ignore the 3.sg.inj.):
cannot be infered: hanis an achievement
verb, no iterative meaning in Vedic (pace
Garcia Ramon 1998: 147)

hanin hantavai etc. strike’

hanin vrtrahan etc.  slayer’ with [+N, -V] , [masc] (Scarlata
1999: 691-3) (ignore the voc.)

gain gat etc. go’ + [perf]: cannot be infered: synchron-
ically clearly an activity reading, cf. Hoff-
mann (1967: 275)

gain gita- go’
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Roots in morphology

Roots as building blocks for morphological processes

@ affixation (even infixation) is best described as a relation between
words

@ ablaut affects roots and affixes alike, can be described in terms of
syllables

@ stress and stress shift can be described in terms of syllables

@ (note that accent and ablaut patterns have always been defined
over stems!)

Roots don’t predict possible morphological forms.

Anubandfas demonstrate this failure of a constructive, root-based
analysis, are “symptoms of overextraction” (Blevins 2006: 553).
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Roots in morphology

Forms alone ‘may exhibit patterns of interpredictability’
(Blevins 2003: 756).

@ weak stems predict strong stems: from g'nanti, hanti can be
deduced (not vice versal)

@ -aya-causatives predict reduplicated aorists (Jamison 1983: 216)
@ set is synchronically only predictable from verb forms. Even
information about the root itself cannot be deduced from the root!

@ the ppp is the only verb form derived directly from the root. But is
it predictable?

e -ta- and -na- compete in a non-predictable fashion,

e the root shape in -ta-participles, too, is not necessarily predictable,
cf. datta- (: da), kranta- (: kram), patita- (. pat; even if from PIE
*pethy, synchronically clearly anit)

@ derivation is clearly word/stem-based in cases like e.g. the
cakri-type (Grestenberger 2013)
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More on interpredictability

[T]he special diagnostic value of principal parts turns out, on
the examination of complex morphological systems, to be a
property shared to some degree by all forms in paradigms.
(Ackerman and Malouf 2013: 453)

Recent work in PIE has made extensive use of interpredictability of
forms:

@ case forms predict accent/ablaut stems

@ internal derivation is stem/word based

@ hypostasis is per definitionem word based

@ the Caland system is stem/word based
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Analogy as evidence for word based morphology

Analogy is a result of pattern recognition, i.e. it is based on the
retrieval of information from memory.

Thus, analogy presupposes formes de fondation or mots-bases

(Kurytowicz 1949), i.e. exemplars (Hay and Baayen 2005: 344) stored
in the lexicon.
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Roots in morphology

Ved. sacana- ‘accompanied’ as an example

@ ‘aorist participle’ sacana- (RV 6.20.2), but isolated in the averbo.
@ looks like a root aorist, but

e shows imperfective reading, functionally equivalent to sacamana-,
e.g. RV 9.74.5, cf. Lowe 2015: 208)

@ no root aorist attested in Early Vedic (sacimahi post-RV innovation
according to Narten 1964: 262). Av. 3.pl. ipv. scantd) confirms root
aorist for Iranian, but clearly with a non-durative meaning (Kimmel
2000: 540).

@ patterns in formation and imperfective semantics with
pra-sahana-, prat’ana-, etc., “on which it must be based” (Lowe
2015: 247).

@ note: The pattern overrides categorial constraints on word
formation!
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Roots in morphology

So, what does remain of roots?

@ Roots are convenient tools for reconstruction and analysis.
@ But roots hardly have linguistic reality:
@ roots lack predictive value,
@ roots are not ‘units of storage’ (Blevins 2003: 742),
@ roots are epiphenomena of a constructive item-and-arrangement
model,
o roots reflect the (misleading) Paninian premise that morphology is
in essence agglutinative.

[A] speaker’s lexical knowledge corresponds more to a large
relational database than to a generalpurpose grammar or
automaton in which lexical storage is in some sense more
‘costly’ than computational operations. (Blevins 2006: 570)
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