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Outline

* How abstract is phonology?

* Case study: ‘concrete’ and ‘abstract’ analyses of Bondu-so (Dogon)
— Hantgan & Davis (2012), Heath (2014), Green & Hantgan (2019)

* highlights importance of standard phonological tool-kit

1 Introduction

1.1 How ‘abstract’ is phonology

How abstract is phonology?

* How closely do phonological representations reflect surface sound patterns?
* How do cognitive representations and surface sound patterns difter?
* Do language learners posit underlying segments which are not realised phonetically?

¢ How do we know?

Without generalizing beyond the directly observable, it would be impossible to make
even the most mundane observations about any language. The question is therefore
not whether phonology is abstract at all, but rather what degree of abstractness is
required.

(Odden 2005: 248)

> So some degree of abstraction is inevitable in linguistic theory

‘Abstract’ and ‘concrete’ phonology
‘Abstract phonology’ means ‘(more) abstract phonology’

* Fig. 1 illustrates examples of concrete and abstract phonology

Fig. 1a illustrates /k, g/ contrasts with observable [k, g] surface contrasts
* we also observe rule-driven [k, g] alternations
— e.g. word-final devoicing: /g/ surfaces as [k] word-finally, but [k] elsewhere

* such generalisations involve abstraction, but crucially all phonemic contrasts have overt,
surface correlates
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(a) ‘Concrete’ /k, g/ contrasts (b) ‘Abstract’ /k, g/ contrasts

Figure 1: Abstract and non-abstract representations in phonology

. ¢ ’ ¢ ’
— 1.€. are concrete or overt

Fig. 1b illustrates /k, g/ contrasts which are universally neutralised to [k] on the surface
* this means that there are two kinds of k with unique phonological properties
— e.g. k1 (/g/) may behave as if specified for voicing while ko (/k/) does not

* abstract contrasts are motivated by dissimilar phonological behaviour

Concrete vs. abstract:
Traditional concrete phonological representations

* reduce complexity through phonological generalisations (e.g. word-final devoicing)

* never posit more contrasts than observed on the surface
Abstract representations

* posit more complex sound inventories than what actually surfaces

1.2 Case study: Bondu-so vowels and vowel harmony

Bondu-so (North Plateau, Dogon, Niger-Congo)

* spoken in Mali by ca. 24,700 as 1998

* considered endangered by the Endangered Languages Project (http: //www.endangeredlanguages.
com/lang/8736)

Bondu-so displays tongue root contrasts and tongue root harmony

* [-+ATR] [noj-¢] vs. [-ATR] [d>g-¢]


http://www.endangeredlanguages.com/lang/8736
http://www.endangeredlanguages.com/lang/8736

Advanced and retracted tongue root: commonly abbreviated as ATR or RTR; describes the
relative retraction of the tongue root during the pronunciation of vowels

* similar to tense/lax distinctions (i.e. /i, u, e, o/ vs. /1, u, €, 5/)
e particularly common among many West African languages

* see Ladefoged & Maddieson (1996: 300—6) for an overview

Very generally defined, vowel harmony is a process in which vowels in a word show systematic
correspondence for some feature.

* an example of labial or rounding harmony is provided in ()

() Rounding harmony in Yakut (Siberian-Turkic; Krueger 1962: 46—53)
a. kel-el-ler  ‘come’-3.PRES.-PL.
b. ker-ol-lor ‘see’-3.PRES.-PL.
c. kele-yin  ‘come’-2.sG.
d. dgjo-yyn  ‘grow quiet’-2.sG.

Vowel harmony typology

Any segmental feature may serve as the basis for a harmony system

Chewa (Bantu) height harmony (Downing & Mtenje 2017)
[+high] phik-il ‘cook’-aPPL.
[—high] tsék-el ‘close’™-aPPL.
Finnish (Finno-Ugric) backness harmony (Ringen 1975)
[+back] pouta-na  ‘fine weather’-Ess.
[—back] poytni-ni ‘table’-Ess.
Yoruba (AtlanticTCongo) tongue root harmony (Ola Orie 2001, 2003)
[+ATR] ogede  ‘incantations’
[-ATR] >ge¢dt  ‘banana, plantain’

Bondu-so harmony generalisations

(2) Bidirectional [+ATR] and [-ATR] harmony in Bondu-so

UR of root Underspecified suffix  [+ATR] suffix [—ATR] suffix
(perfective) (infinitive) (mediopassive)
[ [
[ [

[+ATR] root /noj-/ ‘sleep’ [noj-¢]

ndj-ilog]
[-ATR] root /dog-/ ‘leave’ [ddg-t]

dog-ilog]

ndj-ijé]

d>g-ii¢]

According to the data above,




1. roots are contrastive for [ATR] and trigger harmony on suffixes
* e.g. [+ATR] [noj-¢] vs. [~ATR] [d>g-¢]
2. non-harmonising suffixes determine the [ATR] value on roots

* dominant [+ATR] harmony: e.g. INF. /d>g-ilon/—[dog-ilog)]
* dominant [-ATR] harmony: e.g. MED-PASS. /noj-ijé/— [ndj-ij¢]

Test: Bondu-so harmony generalisations
Fill in the gaps in (3) following the above generalisations

(3) Bondu-so harmony generalisations

UR of root Underspecified suffix  [+ATR] suffix [—ATR] suffix
(perfective) (infinitive) (mediopassive)
stem “reek” [g5>m-¢] [g5m—ijé]
[+ATR] stem /dgon/  “heal” [dg6n—ilon]
stem “slaughter”  [stm-¢] [s¢m—ij¢]

Summary and implications:
1. ternary contrast on mid-vowel suffixes
* [+ATR] /-()loy/, [-ATR] /-ije/, & (underspecified) /-E/
2. incompatible with privative features (e.g. [ATR] /e, o/ vs. & /¢, 5/)

* symmetric [+ATR] and [-ATR] suffix-controlled harmony

* neither feature is dominant/recessive (marked/unmarked)
3. directionally asymmetric bidirectional harmony

* leftwards harmony bleeds rightwards harmony

Abstract contrasts?

Bondu-so vowel harmony is not always surface true (i.e. there are exceptions to the rule)
* displays 7V surface contrasts:

— paired [e, ¢, 0, 2]

— unpaired [i, u, a] — lacking *[1, u, 3]
* therefore do not display harmony alternations (harmonically neutral)

— [dog-ilog] vs. [ddg-ij¢], not *[d>g-ijé]



What happens following unpaired /i, u, a/ harmony triggers?
Unpaired high/low vowels trigger both [ATR] harmony (4)

(4) Distinct high/low vowel [+ATR]-harmony in Bondu-so

[++ATR] root [-ATR] root

/bij-/  [bij-¢]  ‘s’he laid down’ /gi-/ [gij-t]  ‘s’he killed’
/sug-/ [sug-¢] ‘s/he went down’ /&gug-/  [dgug-t] ‘s/he recognised’
/bar-/ [bar—¢] ‘s/he helped’ /pag-/  [pag-¢]  ‘s'he tied’

Symmetric [£ATR] harmony following [ATR]-unpaired /i, u, a/ has been interpreted as evidence
of abstract [(EATR] /i, 1, u, v/ and low /a, 3/ contrasts

¢ neutralised on the surface

* Harmony opacity via neutralisation: /gij-E/ — {gij-¢} — [gij-¢]

Abstract representations in Bondu-so

/il I/ M/ Iu/ /af /a/
[i] [u] [a]
(a) ‘Abstract’ /i, 1/ contrasts (b) ‘Abstract’ /u, v/ contrasts (c) ‘Abstract’ /5, a/ contrasts

Figure 2: Abstract tongue root contrasts on high and low vowels in Bondu-so

The advantage of abstract analyses
According to (5)

* exceptional data like [gij-¢] can be reconciled as phonologically regular

* it only seems to violate the harmony rule because of the subsequent neutralisation of /i, /
— i

() /gi-E/ — {qij-¢} — [qgij-¢]



Interim summary — the received story
Bondu-so displays:

* bidirectional harmony
* directionally asymmetric

* ternary contrasts on mid-vowel suffixes
* not compatible with privative features

e abstract contrasts on high/low vowels

* phonologically active but never surface

1.3 Problems with abstract analyses

Bondu-so harmony opacity
Bondu-so involves a case of opacity (cf. Kiparsky 1973; Bakovi¢ 2009, 2011)

* where two independent processes A & B interact such that there are contexts where

— A seems to have applied, but without obvious motivation on the surface

— A seems to have failed to apply, even though it should have

In Bondu-so, the neutralisation of tongue root contrasts crucially occurs after tongue root har-
mony:

* thus /1, 3/ can trigger harmony but can’t surface
— neutralisation always fails to bleed harmony (counterbleeding)

* surface [¢ATR]-harmony without obvious [« ATR]-trigger (6)

(6) Bondu-so harmony opacity via neutralisation

/bij-E/ /qij-E/ /pag-E/ /bar-E/
Harmony bij-e gij-¢ pag-¢ bor-e
Neutralisation - gij-¢ - bar-e

[bij-¢] [gij-¢] [pag-e] [bar-¢]

‘s/he laid down”  ‘s/he killed” ‘s/he tied” ‘s/he helped’




Acquisition of opaque patterns
Vaux (2008: 32) argues opaque patterns are fine:

* the processes simply need to be independently motivated, as in (7)

(7) Hypothetical counterbleeding opacity

/te/  /to-uw/ /ti-u/

Palatalisation t— ¢ / _; fe - tfi-u

Deletion V—-J/ _\7 - tu f-u

[ge]  [tu]  [du]

Vaux (2008: 32) argues opaque patterns are fine:

* the processes simply need to be independently motivated, as in (7)

(8) Hypothetical transparent bleeding

/te/  [to-u/ /ti-w/

Deletion V-0 /_ V - tu t-u

Palatalisation t— ¢ / { - te - -

[de]  [tu]  [eu]

In (7) we have a hypothetical language with palatalisation of /t/—[{] before front vowels and

vowel deletions in vowel hiatuses.

* crucially palatalisation and vowel deletions occur transparently in independent contexts:

e.g. /te/—[te] and /to-u/—[tu].

In opaque patterns like [fu], palatalisation appears to have applied but without motivation (just

like vowel harmony in Bondu-so [gij-¢]).

* 4 la Vaux (2008) (and others) language learners should be able to recover the simple coun-
terbleeding interaction because the two processes are independently motivated

— they have independent evidence for both processes and therefore should be able to
generalise underlying representations like /ti-u/ which satisfy the conditions for both

palatalisation (/ti-u/) and vowel deletions (/ti-u/).



The problem with opacity via absolute neutralisation
Requirement of independent motivation is a ‘handicap for abstract analyses’ (Bakovi¢ 2009: 1)

* neutralisation is not independently motivated, cf. (9)

(9) Counterbleeding opacity in Bondu-so
/dog-E/ /m?n/  /qy-E/

Harmony dog-¢ - gij-¢
Neutralisation - @ gij-¢

dogt]  [min]  [gi<]
‘s/he left (it)  ‘wait’ ‘s/he killed’

Consequences of absolute neutralisation

Non-falsifiable: no independent way to confirm/disprove abstract /i, 1, u, v, a, 3/
contrasts

— Can’t be observed; don’t turn up in acoustic analysis

— Don’t figure in any other linguistic pattern

* Circular: abstract contrasts only evidenced by distinct patterns in (4), which they’re sup-

posed to explain

(4) Distinct high/low vowel [ATR]-harmony in Bondu-so

[++ATR] root [-ATR] root

/bij-/  [bij-¢]  ‘s’he laid down’ /qij-/ [gij-t] ‘s/he killed’
/sug-/ [sug-¢] ‘s/he went down’ /dgug-/  [dgug-¢] ‘s’he recognised’
/bar-/  [bar—¢] ‘s/he helped’ /pag-/  [pag-t]  ‘s'he tied’

* Theoretically/typologically irregular implications:

— bidirectional harmony

* directionally asymmetric
— ternary contrasts on mid-vowel suffixes

* not compatible with privative features
— abstract contrasts on high/low vowels

* phonologically active but never surface



Where have we gone wrong?

(2) Bidirectional [+ATR] and [-ATR] harmony in Bondu-so

UR of root Underspecified suffix  [+ATR] suffix [—ATR] suffix

(perfective) (infinitive) (mediopassive)
[+ATR] root /noj-/ ‘sleep’ [noj-¢] [no6j-ilon] [ndj-j¢]
[-ATR] root /dog-/ ‘leave’ [ddg-t] [dog-ilog] [d>g-ijé]

The only variable we can play with is the representation of root vowels (and therewith the direction
of harmony in perfective contexts):

* ‘correlation doesn’t imply causation’

— [noj-¢] and [d>g-¢] are correlated for the harmony feature

— but what’s the trigger and what'’s the target?
* Isit /d>g-E/ — [dbg-¢]?
* or /dOg-¢/ — [ddg-£]?
No root-controlled harmony?

The question comes down to where the underlying contrast is — root or sufhx?

* the near minimal pairs [bij-¢] and [gij-t] suggest the suffix is contrastive

A A \

I.

2. /dog-¢/ — [d>g-¢]
Preview: reanalysis implications

(10) Harmony variation across Bondu-so verbal classes

UR of root perfective infinitive  mediopassive imperative
Class A /noj-/ ‘sleep’ [noj-¢] [ndj-ilong]  [ndj-ij¢] [n6j-4]
Class B /dog-/ ‘leave’ [dbg-t] [dog-ilon]  [ddg-ijé] [dog-4]

Important differences:

 directionall e bidirectional

* only uni-directional sufhx-controlled harmony

o [LATR/-@lon/. [—ATR} /-iie/. @ (anderspecified) /-E/

I0



* only [RTR] /¢, 5/ - (non-RTR) /e, o/

* fully compatible with privative or monovalent features
3. Abstract-contrasts-on-high/lew vowels

o /bi-E/ and /ai-E/

* only concrete or non-abstract /i, u, a/ in (11)

. H bleed; . licati
¢ JaiBl s fari-e)—faiid]

* only transparent harmony neutrality: /gij-¢/ — [gij-¢]

(11) No abstract contrasts: non-contrastive high/low vowels are harmonically neutral non-
targets of tongue root harmony

ATR class /-¢/ RTR class /-¢/

/bij-¢/  [bij-¢]  ‘s/he laid down’ /gij-¢/  lgij-t]  ‘s/he killed’
/sug-¢/ [sug-¢] ‘s/he went down’ /dgug-¢/  [dgug-t] ‘s/he recognised’
/bar-¢/  [bar—¢] ‘s/he helped’ /pag-¢/  [pag-t]  ‘s/he tied’

=7 all controversial generalisations hinge upon misinterpretation of the direction of harmony

In sum:
* reinterpreting the direction of harmony in ambiguous cases (d3gt)

— eliminates all typologically and theoretically controversial generalisations

— avoids analytical pitfalls of abstract approaches

2 A ‘concrete’ reanalysis of Bondu-so

2.1 High/low vowel harmony neutrality
If high/low vowels don’t trigger harmony (e.g. /gij-E/ — {gij-¢} — [gij-t])
* then what is their actual behaviour?

Harmonically unpaired /i, u, a/ vowels are harmonically neutral

11



(12) Bondu-so high and low vowel transparency
a. /kedz-ilon/ [kédz-ilon] ‘cut’-INF.
b. /kedz-ije/ [kédz-ijé] ‘cut’-MED-PASS.

c. /sem-andz-e¢/ [sém-dndz-¢]  ‘slaughter’-IMPERF.-2.PL.
d. /sem-andz-ee/ [sém-indz-¢¢] ‘slaughter’-IMPERF.-3.PL.

High and low vowels are in other words phonologically inactive and invisible

* non-targets and non-triggers (transparent segments)

Bondu-so harmony is active [RTR]-spreading

Transparent segments (e.g. /i, u, a/) co-occur with non-RTR /e, o/ vowels

* c.g. /bel-ad/ — [bel-da], *[bel-aa] (13)

(13) Low/high vowel non-triggers

[bel-4a] *[bel-4a] ‘edible leaves (cooked)’-sG.
[ob-4a] *[>b-44] ‘flexible liana branch’-sG.
[dz61-6nd3-6ji ‘heal’-IMPERF.-1.PL.
[sém-dndz-0ji]  *[sém-dandz-6ji] ‘slaughter’-IMPERF.-1.PL.

o7 The marked value is [RTR] in Bondu-so
— i.e. [RTR] /¢, o/ vs. (non-RTR) /e, o/
Bondu-so high/low vowels:
* harmonically transparent: phonologically inactive and invisible to tongue root harmony
— [sém-dndz-¢] vs. [sém-dandz-£¢] ‘slaughter’-IMPERF.-2./3.PL.
* reveal markedness aymmetries: [RTR] /¢, 5/ vs. (non-RTR) /e, o/
— /bel-43/ — [bel-4a], *[bel-4a]
o7 theoretically and typologically fully consistent with other harmony languages

— cf. typological surveys in Nevins (2010); Rose & Walker (2011); Sandstedt (2018)

2.2 Inflectional classes

I2



Distinct inflectional classes are not controversial
Hantgan & Davis (2012) and Green & Hantgan (2019) have demonstrated distinct nominal in-
flections and harmony patterns in (14)

* Class A [kdb->5] and Class B [kob-44]

(14) Distinct noun classes in Bondu-so

SING. PLUR.

kdb->>  kdb-t¢&¢  ‘sheath’
Crass A | .. 1 ;

nénd->> nénd-é¢ ‘tongue

kéb-42  kdb-¢¢  ‘brick mold’
Crass B - =

cénd-aa  cénd-¢¢  ‘heart/liver’

Suffixes are contrastive
Hantgan & Davis (2012) and Green & Hantgan (2019) have demonstrated minimal ATR/RTR
distinctions on suffixes

* which define important morphological distinctions (15)

(15) Person and number inflections in Bondu-so: ‘heal’-IMPERF.

SING. PLUR.
1. dgon-6ndz-om dz61-6ndz-0ji
2. dgon-ondz-00 dz6n-6ndz-¢
3. dgon-6nds-o dg59-Sndz-£¢

2.3 Reorganisation of the data

In their conclusion:

We leave it as a challenge as to whether the full range of vowel harmony data con-
sidered in this article can be accounted for just as insightfully without positing ab-
stract vowels or the ternary use of [ATR].

(Hantgan & Davis 2012: 24)

To show that this is indeed possible, I have recorded the full range of data provided by Hantgan
& Davis (2012) in a .csv file

13



* Available online at http://dx.doi.org/10.17613/p0sp-yj29

Reorganised assuming suffixes are underlyingly contrastive for [£ATR]

(16) Example data

Form Morph. Gloss ExNo Class
a. keédz-ilog infinitive ‘cut’ 6 1
b. keédz-a imperative ‘cut! 9 I
c. kédz-ij¢  mediopassive ‘be cut’ 7 I
d. kedz-¢ perfective ‘s/he cut’ I I
e. gi-iloy infinitive kill 6 I
f.  gij-a imperative kill? 9 1
g. 1 I

gij-¢ perfective ‘s/he killed’

Bondu-so revised inflectional classes
In this dataset, four verbal and three nominal inflectional classes emerge.

Class1 Class 2 Class 3

SINg.  /-o0/  /-23/ /-aa/
PLur. /-ee/  /-e¢/ /-e¢/

Table 1: Nominal inflections in Bondu-so

Class 1 Class2  Class3  Class 4 Personal endings
PERF. /-¢/ /-¢/ /-¢/ /-e/ 1.5 /-om/
INF. /-(Dloy/  /-(Dloy/ /-(Dloy/ /-(i)loy/ 2.6 /-00/
Imp. /-o/ /-a/ /-a/ /-o/ 3.6 /-o/
MED-PASS.  /-ije/ /-ije/ /-ije/ L.PL  /-0ji/
IMPERF.  /-ondg-/ /-andz-/ 2.pL  /-e/
3.PL  /-ge/

Table 2: Verbal classes in Bondu-so

2.3.1  Morphological approach captures missed generalisations

Previously assumed that the MED-Pass. suffix is non-alternating /-ije/ (2)

* this leaves unexplained ATR mediopassive suffixes in (19)

14
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* Hantgan & Davis (2012: 9, fn. 8): nasals contribute to [+ATR] realisations

— but this too admits exceptions: e.g. [jamb-ijé] ‘cover

(19) Exceptional ATR MED-Pass. [-ijé]

RTR [-ij¢] ATR [-§j¢]
[kédz-ij¢]  ‘cut [némbil-ijé]  ‘beg’
[d>g-ijg] ‘leave’ [song-ijé] ‘curse’
[jamb-ij¢]  ‘cover [dan-ijé] ‘be stuck’

Coherent patterns across inflectional classes
These ‘exceptions’ are evidence of subregularities between inflectional classes (20)

* c.g. Class 1 ATR [-¢, -ijé] and labial [-6, -6ndz-]
* c.g. Class 2 RTR [-¢, -ij¢] and non-labial [-4, -indz-]

(20) Class 1—2 regular correspondences

Class 1 Class 2

PERF. -¢ -£
MED-PASS.  -ijé -1j¢
IMP. -0 -a
IMPERF. -ondz- -andz-

Inflectional class summary
We have clear evidence for:

1. Distinct inflectional classes

* Class 2 [k3b->3] ‘sheath’-sG. vs. Class 3 [kéb-44] ‘brick mold’-sG.
2. Suffixes are contrastive for the tongue root feature

* e.g. ATR [d36n-6ndz-¢] vs. RTR [dzdn-5ndz-£¢] ‘heal-IMPERF.-2.PL./3.PL.
3. Regularities across inflectional patterns explain exceptions

* e.g. Class 1 ATR [-¢, -ij¢] and labial [-6, -6ndz-]

* e.g. Class 2 RTR [-¢, -ij¢] and non-labial [-4, -indz-]

)



3 Summary and conclusions

Bondu-so has been previously analysed as displaying:

* a complex, directionally-asymmetric tongue root harmony system

* ternary [ATR] feature specifications on mid vowels

* abstract or covert [ATR] contrasts on high/low vowels
* harmony counterbleeding opacity via neutralisation
In addition to these theoretical/typological irregular implications
* lack of independent motivation for neutralisation
— results in circular and non-falsifiable conclusions
> suggesting the locus of explanation lies elsewhere
Crux of the problem:
* misinterpretation the direction of harmony in ambiguous cases (d)gs)
— ignored neutral harmony insights (e.g. [bij-¢] and [gij-¢])
Reanalysis:

* Unidirectional suffix-controlled [RTR] harmony with harmonically transparent non-contrastive
vowels

— eliminates all the problems identified in this talk

— compatible with any existing harmony framework

Bondu-so vowel and vowel harmony generalisations
Bondu-so vowels and vowel harmony summarised:

* 7 concrete /i, €, €, a, 9, 0, u/
* leftwards [RTR]-spreading

* harmonically transparent non-contrastive high/low vowels

(21) Bondu-so [RTR]-harmony and high/low vowel transparency

a. /kedz-iloy/ [kédz-ilon] ‘cut’-INF. i u
b. /kedz-ije/ [kédz-ijé] ‘cut’-MED-PASS. e 0
c. /sem-andzg-¢/ [sém-indz-¢]  ‘slaughter’-IMPERF.-2.PL. £ o)
d. /sem-andz-ee/ [sém-dndz-é¢] ‘slaughter’-IMPERF.-3.PL. a

16



The ‘Abstractness Controversy’
This reanalysis of Bondu-so has important implications for abstract phonology
Do other languages display abstract segments?

* e.g. Standard Yoruba (Qla Orie 2001, 2003)

* harmony exceptions:
[e-bi] ‘hunger’ vs. [¢-bi] ‘guilt’
— abstract harmony:

/e-br/ — {e-b1} — [e-bi]
* c.g. Esimbi (Hyman 1988)

* 7-affixal contrasts > 3-root contrasts:
[u-mu] ‘drink’ vs. [o-mu] ‘go up’ vs. [5-mu] ‘sit’
— abstract height transfer:

/u-mo/ — {5-ma} — [5-mu]
* the same counterbleeding opacity via absolute neutralisation
If not here then where?

* What would satisfactory evidence of abstract contrasts look like?
* How can abstract segments be independently motivated?

* What do language learners need to acquire them?

* How might they arise diachronically?

* Are they diachronically stable, or is non-abstract reanalysis inevitable?

o7 regardless of the authenticity of abstract contrasts, these questions are worth exploring
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