Features and natural classes
(Tiéu chi khu biét va phan loai tu nhién)

Co sG am vi hoc va nglt &m hoc

Lecture 7

Generalizing phonological rules

- In English, /t/ has (at least) two allophones:

1. [t"] occurs at the beginning of words

2. [t] occurs after [s]

Generalizing phonological rules

+ But exactly the same pattern occurs with /p/ and /k/:

[k"pt] | cot | [skot] | scot

[p"pt] | pot | [spot] | spot

Common features

What do the phonemes /p/, /t/, and /k/ all
have in common?




Common features

What do the phonemes /p/, /t/, and /k/ all have in common?

They are all voiceless stops

Natural classes (phan loai tu nhién)

What do the phonemes /p/, /t/, and /k/ all have in common?

They are all voiceless stops

 /p/ t/ /k/ form a natural class of voiceless stops
(mot phan loai tu’ nhién).

+ We can describe the general pattern by appealing to this
natural class as opposed to having to write three rules
for the three different stops.

Natural classes (phan loai tu' nhién)

Rules act not on arbitrary sets of sounds,
but on systematic classes of sounds.

* It’s not surprising that /p t k/ vary in similar ways...
+ ...but it would be surprising if /s w y d/ did.

» These systematic, or natural, classes can be defined in
terms of phonetic features.

Another example

* In Vietnamese, there are two rules that apply after
rounded vowels: /k/ > [kp] and /n/ > [jm].

/ok/ > [okp] | 6¢ | /on/ > [of] | 6ng
Juk/ > [ukp] | Uc| /un/ > [ufm] | ung




Another example

* In Vietnamese, there are two rules that apply after
rounded vowels: /k/ > [kp] and /i/ > [fm].

/ok/ > [okp] | 6c | /on/ > [orf] | 6ng
Juk/ > [ukp] | Uc | /un/ > [ufm] | ung

What do the sounds /k/ and /n/ have in common?

Another example

* In Vietnamese, there are two rules that apply after
rounded vowels: /k/ > [kp] and /n/ > [jm].

/ok/ > [okp] | 6c | /on/ > [of] | 6ng
Juk/ > [ukp] | Uc | /un/ > [ufim] | ung

They are both of the velar stops that occur in Vietnamese.

Distinctive features (tiéu chi khu biét)

+ We use distinctive features to characterise segments in
terms of natural classes (phén loai tu' nhién)

+ Features help us write short, simple phonological rules

+ Features are usually defined in phonetic terms.

Feature values

+ Most features are binary (+/—, Iudng phan)
* e.g. [fvoice] [+sonorant], [--consonantal]

+ This implies that there are natural classes of e.g. both
[+voice] segments and [-voice] segments.




Major class features

[fconsonantal]

Segments which have a
narrow constriction
somewhere along the
centre of the vocal tract.

[+cons] | [-cons]
stops vowels
fricatives | glides
affricates | [h, A, 7]
nasals
laterals
trills

’ For [h, A, 7] the constriction is in the larynx.

Major class features

[f-consonantal]

Segments which have a
narrow constriction (that)
somewhere along the

centre of the vocal tract.

[+cons] [-cons]
am tac nguyén am
am xat

am tac-xat | ban nguyén am
am mdi
am bén [h, A, 7]
am rung

’ For [h, A, 7] the constriction is in the larynx. ‘

Major class features

[£=sonorant]

Segments with no build-up of
pressure in the vocal tract.

[+son] [-son]
vowels stops
glides | fricatives
nasals | affricates
liquids

\ [-son] are obstruents.

Major class features

[£sonorant]
(&m vang)

Segments with no build-up of
pressure in the vocal tract.

[+son] [-son]
nguyén am am tac
ban nguyén am | am xat
am mai am tic-xat
am long

[-son] are obstruents (phu 4m én).




Major class features

Major class features

[tsyllabic]

Segments which can form
a syllable peak.

e.g. Swahili mbuni ‘ostrich’ vs
mbuni ‘coffee plant’

[+syll] [-syll]

vowels stops
syllabic liquids | fricatives
syllabic nasals | affricates

liquids

glides

nasals

Tashlhiyt Berber (Afro-Asiatic, Berber)

ks

kks
kkstt
tkkststt
tetft
fqqs
ftsyt
sfqqgst
tftytstt
tsskeftstt @

o000 00006

‘feed on’

‘take off’

‘take it off (fem.)’
‘you took it off (fem.)’
‘it dried’

‘irritate’

‘you cancelled’
‘irritate him’

‘you dried it (fem.)’
‘you dried it (fem.)’

(Carrier phrase innajas . .. jat twalt ‘he told him

. once’)

[+syllabic] [+syll] [-syl[]
Am doan 1am dinh am tiét nguyé[\ am am té,c
(am tiét tinh). am long am xat
e.g. Swahili mbuni ‘ostrich’ vs tiet tinh am tac-xat
mbuni ‘coffee plant ém mdi am long
tiét tinh | ban nguyén am
am mui
Major class features
Vowels | Glides | Syllabic | Sonorants | Obstruents
Nas/Liq
[aiu] | [jw(h)] | [rIm] [rim] [szpb]
[syll] + - +
[son] + + + +
[cons] - + + +




Russian devoicing

Russian devoicing

How can we characterise the class of segments that devoice?

[b d z] = [+cons, -son] (obstruents)

Plural | Singular
[gribw] | [grip] | ‘mushroom’
[ sadw ] [ sat] ‘garden’
[ razw ] [ras ] ‘time’
[doma] | [dom] ‘house’
[ tsentri ] | [ tsentr ] ‘centre’
English (RP)

Plural | Singular
[gribw] | [grip] | ‘mushroom’
[ sadwi ] [ sat] ‘garden’
[ razw ] [ras ] ‘time’
[doma] | [dom ] ‘house’
[ tsentri ] | [ tsentr ] ‘centre’
English (RP)

* How can we characterise the class of consonants that
may occur after [sp, st, sk] in the same syllable?

[, I, j, w] = [-syl, +son]

[ skip ] [ spier] | [stjur] [ o'spaio ]
[ stop ] [ skjuid ] | [ skleuausis: ] | [ skizep ]
[skwond] | [spsein] | [ spju:] [ stiert ]

[ stek ] [ stor ] [ 'splendid ] [ skal ]

[ skip ] [spier] | [stjur]

[ stop] [ skju:d ] | [ skls'isusis: ]
[skwod ] | [spsein] | [ spju:]

[ stek ] [ stior ] [ 'splendid ]

[ o'spaio ]
[ skuxep ]
[ stieit ]
[ skal ]




English (RP)

[, I, j, w] = [-syl, +son]
...but *skn, *skm?

[ skip ] [ spier] | [stjur] [ o'spaio ]
[ stop ] [ skjuid ] | [ skleuausis: ] | [ skizep ]
[skwond] | [spsein] | [ spju:] [ stiert ]

[ stk ] [ stior ] [ 'splendid ] [ skal ]

English (RP)

[4, 1, ), w] = [-syl, -son]
...but then we incorrectly prohibit <scr-> and <scl->

Distinctive features (tiéu chi khu biét)

* Need a set of features which distinguish phonemes.
+ We want the smallest set possible...

+ ...but one that is also grounded in phonetic reality.

[ skip ] [spser] | [stju:] [ o'spaio ]
[ stop ] [ skjuid ] | [ skleuausis: ] | [ skizep ]
[ skwod ] | [spiein] | [ spju:] [ stert ]
[ stek ] [ stior ] [ 'splendid ] [ skal ]
Manner features
[+cont]
FRICATIVES
[+del rel]
[-son] AFFRICATES
OBSTRUENTS
[-cont]
ORAL STOPS
[-del rel]
PLOSIVES
[+nas]
NASALS
[+son] [+lat]
SONORANTS LATERALS
[-nas]
LiQuIDsS
[-lat]

RHOTICS




Manner features

Manner features

[+nas]
NASALS
/ [+]at]
SONORANTS / LATERALS
\ [-nas]
LIQUIDS
o \ [-lat]
RHOTICS

Which sounds match the feature?

[-del rel]
PLOSIVES
[-cont] /
ORAL STOPS
/ \ [+del rel]
OBSTRUENTS AFFRICATES
\ [+cont]
FRICATIVES
Manner features
[pdg] |[sdv]|[tsd3]|[mnn]|[IA]
[continuant] - + (+)
[lateral] +
[nasal] - - - +
[delayed rel.] - - +

[+syll] wpimhugva

[-cont] ptfvdzlImk

[-cons] klwpjougnsy

[+son] arpqgjnbvtfa




Which sounds match the feature?

[+syll] wpimhugva

[-cont] ptfvdzlImk

[-cons] klwpjougnsy

[+son] arpqgjnbvtfa

Tongue body features

Tongue body features

[-back] | [+back]

[+high] [i] [u]
[e] [o]

[a] [a] [+low]

[-low]

[-high]

[+round] | [yuo]
[-round] | [iea]

South Kongo (Kikongo)

What conditions the distribution of [t s z] vs. [ﬁj 3]?

(Chiing ta dugc miéu ta phan bé cia [t s z] vs. [ff [ 3] thé nao?)

© NGO =

[tobola] ‘toboreahole’ 9. [nselele] ‘termite’

[ﬁino] ‘to cut’ 10. [lolonzi] ‘to wash’
[kesoka] ‘to be cut’ 11. [zevo] ‘then’
[nkofi] ‘lion’ 12. [azimola] ‘alms’
[zenga]  ‘to cut’ 13. [nzwetu] ‘our house’
[3ima] ‘to stretch’ 14. [kunezulu] ‘to heaven’
[kasu] ‘emaciation’ 15. [tanu] ‘five’

[ffi ba] ‘banana’




South Kongo (Kikongo)

[{f [ 31/ [+high, —back] vowels

Other features

1.

2. [ffina]  ‘tocut

3. [kesoka] ‘tobe cuf’
4. [nkofi] ‘lion’

5. [zenga] ‘tocut’

6. [3ima] ‘to stretch’
7. [kasu] ‘emaciatio
8. [ffi ba] ‘banana’

[tobola] ‘toboreahole’ 9. [nselele] ‘termite’

10. [lolonzi]  ‘to wash’

11. [zevo]

‘then’

12. [azimola] ‘alms’

13. [nzwetu] ‘our house’
14. [kunezulu] ‘to heaven’

n’ 15. [tanu]

‘five’

* Place of articulation

 Laryngeal state (voicing, glottal constriction)

* Prosody (length, stress)

Place features

Classical Arabic

[-cor] [+cor] [-cor]
Sah io- ost-
bilabial labio dental | alveolar | retroflex| P velar
dental alveolar
[+ant] [-ant]

NoOokWD -

To what class of consonants does [ | ] assimilate?

?al baab ‘the door 9.

al faras ‘the horse’ 10.
Tal kalb ‘the dog’ 11.
Tal xaatam ‘the ring’ 12.
Tal qalb ‘the heart’ 13.
Pal harb ‘the war’ 14.
Pal 7ab ‘the father’ 15.

Pat taxt ‘the bed’
Pad daar ‘the house’
Pas sanduuq ‘the box’
Paz zajt ‘the oil’

Tar razul ‘the man’
?an naas ‘the people’
Taf J[ams ‘the sun’




Classical Arabic

NoOokLD -

To what class of consonants does [ | ] assimilate?

Tal baab ‘the door’ 9. Pat taxt ‘the bed’
Tal faras ‘the horse’ 10. 7ad daar ‘the house’
Pal kalb ‘the dog’ 11. 7Passanduuq ‘the box’
Tal xaatam ‘the ring’ 12.  7Taz zajt ‘the oil’

Tal qalb ‘the heart’ 13. Tar razul ‘the man’
Tal harb ‘the war’ 14.  ?an naas ‘the people’

Tal 7ab ‘the father’ 15. 7af Jams ‘the sun’

Classical Arabic

[-cor] [+cor]

1. 7al baab ‘the door’ 9. Pat taxt ‘the bed’

2. ral faras ‘the horse’ 10. 7ad daar ‘the house’
3. 7al kalb ‘the dog’ 11. 7Passanduuq ‘the box’

4. 7Tal xaatam ‘the ring’ 12.  7Taz zajt ‘the oil’

5. ralqalb ‘the heart’ 13. Tar razul ‘the man’
6. 7al harb ‘the war’ 14.  ?an naas ‘the people’
7. Tal rab ‘the father’ 15. 7af [ams ‘the sun’

Features and classes

+ Every feature specification defines a class of segments.

+ The generality of the class is inversely related to the
number of features:

* The more features, the fewer members of the class.

Specificity and generality

ptkbdg

tkbd
fsxvz P 9 bdgvz dz vA
¥ fsxvzy ¥

mnyglr




Summary

+ We use distinctive features to characterise segments in
terms of natural classes (phén loai tu’ nhién)

+ Features help us write short, simple descriptions

+ (Phonological) features are defined in phonetic terms.




