
Week 1 – Fundamental Concepts to Analayze Sound

Patterns

September 9, 2008

(1) To do phonological analysis we need to start with (at least) four basic questions:

a. What are the basic sounds of a language?

a. We want a list of the contrastive sounds (=phonemes) in the language.
b. We also want a list of their surface variants (=allophones), especially when pre-

dictable.

b. What combinations of sounds are allowed (in what positions)?

a. What other kinds of factors determine whether a word is well-formed (=phono-
tactically legal)?

c. What are the suprasegmentals involved in a language?

a. What is the stress pattern?
b. Are there tones? Allotones?

d. What are the regular sound changes that occur when sounds are placed
in different contexts?

a. We want to know the alternations that take place, especially the ones that are
predictable.

(2) Note that questions 2 and 4 are not necessarily completely independent. In fact, there
has been much tension regarding whether constraints on legal sound combinations
should take priority over rules governing alternations.

a. This will be a theme throughout this course.

1 Phonemes

(3) Phonemes are said to be the sounds which are contrastive in the language. Intu-
itively, words which differ only in contrastive sounds can have different meanings.
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1.1 Minimal Pairs

(4) One way to establish contrasts in a language is by finding minimal pairs—words
with different meanings which sound minimally different.

⋆ Can you prove to me that /m/ and /n/ are contrastive in English?

⋆ Can you refine your answer for specific contexts?

(5) What minimal pairs do you see in this data from Tagalog?

1. [kahon] ‘box’ 2. [hariP] ‘king’
3. [Pumagos] ‘to flow’ 4. [Pari] ‘property’
5. [kaPon] ‘to fetch’ 6. [humagos] ‘to paint’

(6) What minimal pairs do you see in this data from Inuktitut?

1. [iglumut] ‘to a house’ 8. [pinna] ‘that one up there’
2. [ukiaq] ‘late fall’ 9. [ani] ‘female’s brother’
3. [aiviq] ‘walrus’ 10. [iglu] ‘(snow) house’
4. [aniguvit] ‘if you leave’ 11. [panna] ‘that place up there’
5. [aglu] ‘seal’s breathing hole’ 12. [aivuq] ‘she goes home’
6. [iglumit] ‘from a house’ 13. [ini] ‘place, spot’
7. [anigavit] ‘because you leave’ 14. [ukiuq] ‘winter’

(7) What minimal pairs do you see for nasals in this data from Venda?

1. [hann�u] ‘at your place’ 7. [ene] ‘he’
2. [linn�o] ‘tooth’ 8. [hana] ‘childhood’
3. [munn�e] ‘master’ 9. [khono] ‘there’
4. [nn�ari] ‘buffalo’ 10. [vatanu] ‘five’
5. [pfhenn�e] ‘baboon’ 11. [vonani] ‘see’
6. [vann�a] ‘four’ 12. [zwino] ‘now’

⋆ Are there any pairs that show the nasals in the same immediate context?

(8) Compare this with English. There is no difference between new and n�ew. Nor can we
find any minimal pairs for these sounds in English. So we have failed to find evidence
that they contrast. But what does this really mean? (e.g. [S] and [Z])
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new tenth
annoy month
onion panther
nun chrysanthemum

⋆ What is special about the context for the dental variant?

⋆ What is complementary distribution?

(9) With the alveolar vs. dental nasals, their distribution is both predictable and com-
plementary, which, along with their similarity, indicates they are different facets of
the same sound.

(10) We call the ‘basic’ variant of a sound a phoneme and say that each phoneme can
have multiple allophones. What do you think of this distinction?

⋆ How can you explain this to your grandma?

⋆ When do you expect free variation and when do you expect find patterns?

1.2 Complementary Distribution

(11) What can you tell me about the distribution of sounds in Tagalog from this data?

1. [datiñ] ‘to arrive’ 6. [daraRiñ] ‘will complain’
2. [dami] ‘amount’ 7. [maRumi] ‘dirty’
3. [dumi] ‘dirt’ 8. [maRami] ‘many’
4. [daRatiñ] ‘will arrive’ 9. [daPiñ] ‘to complain’
5. [manduRukot] ‘pickpocket’ 10. [andukot] ‘to go pickpocketing’

⋆ Are [d] and [R] separate phonemes? – are there minimal pairs?

[d] is found

[R] is found

3



Week 1: Fundamental Concepts to Analayze Sound Patterns J. Heinz

⋆ Which has the more general distribution?

⋆ Give me examples of allophones in English that are phones elsewhere. And the other
way around ...

(12) Consider the data from Mixe.

a. What are the morphemes for “your” and “my”?
b. Are aspirated stops separate phonemes from the voiceless unaspirated stops and

the voiced stops? To answer this question make three columns, one per stop
category; list the environments of each.

1. [weth] ‘clothes’ 9. [nboph] ‘my aunt’
2. [tEph] ‘cold’ 10. [ndES] ‘my dish’
3. [pO:n] ‘metate’ 11. [nbo:m] ‘my perfume’
4. [tOth] ‘buddy’ 12. [ngoS] ‘my knee’
5. [nOth] ‘deaf’ 13. [mdekh] ‘your lizard’
6. [kon] ‘shirt’ 14. [mdOkh] ‘your mother’
7. [koS] ‘knee’ 15. [mbOkh] ‘your gourd’
8. [po:ph] ‘white’ 16. [mgi:S] ‘your girl’

(13) The Phonemic Principle:

In any given language, all utterances are composed of a limited number
of basic sounds called phonemes. Phonemes are the sound that speakers
use to represent the morphemes of their mental lexicons. When you
hear a novel word in a language you know, you immediately recognize
it as a sequence of basic sounds in that language. Intuitively, this ought
to make morphemes and words easier to learn.
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2 Fundamental Concepts of Phonological Rules

(14) Example from Mbabaram1. (Dixon 1991; language from Australia with one speaker
left at the time of Dixon’s research.)p1r ‘emu’aba ‘body’alba ‘camp’nap ‘who’pal�an ‘moon’p�umba ‘ashes’ñ�1p ‘what’ ñ�1b-ug ‘for what reason’mbErp ‘wild dingo’ mbErb-ul ‘wild dingo-erg.’tulbu ‘matches’tum ‘hard’k�ulud�un ‘dove’adil ‘ring-tail possum’arOk ‘magpie’ arOg-uNg� ‘magpie-erg.’kuNgak ‘kookaburra’ kuNgag-ul ‘kookaburra-erg.’kaó�uk ‘bandicoot’ kaó�ug-uN ‘bandicoot’s’

⋆ Do you think [p] and [b] represent different phonemes or are allophones of the same
phoneme in Mbabaram? If they’re allophones of the same phoneme, in what contexts
does each allophone appear?

⋆ How about [t] and [d]? [k] and [g]?

⋆ Do you think [p] and [b] represent different phonemes or are allophones of the same
phoneme in Mbabaram? If they’re allophones of the same phoneme, in what contexts
does each allophone appear?

⋆ How about [t] and [d]? [k] and [g]?

1The data are simplified! See the original for a fuller description of voicing
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2.0.1 Making our observation explicit

(15) We can write rules to describe a phoneme turning into some allophone in some
environment.

(16) To express XAY −→ XBY , we extract the redundant X and Y and write

A −→ B / X Y

(17) Write rules for what we observed in Mbabaram.

(18) The sequence XAY is called the structural description of the rule, and the change
from A to B is the structural change. A is sometimes called the rule’s target,
and X Y is called A’s environment or context.

(19) The rule is a context-sensitive rule because A → B in the context of X and Y.

(20) If the rule applies in all contexts, it is context-free and instead of writing

A−→ B /

we just write

A−→ B

(21) A change like [ñ�1p] to [ñ�1b] is called an alternation: the same morpheme is realized
two different ways, depending on context. More specifically, it is an allophonic
alternation (Can you think of an example of a non-allophonic alternation?)

2.0.2 Grouping sounds

(22) If you have studied phonetics, you may notice that [b], [d], and [g] have something
in common that [p], [t], and [k] lack: vocal-fold vibration.

(23) This feature (trait) is usually called [voice]. [b,d,g] are said to be [+voice], and [p,t,k]
are [-voice].

(24) We will discuss features in more detail next week. For, now it is enough to think of
them as a articulatory or acoustic property that picks out a set of sounds—exactly
those sounds that have that articulatory or acoustic property.

(25) We can rewrite our rules with the feature:






p

t

k







−→

[

+voice
]

/
[

+voice
] [

+voice
]

(26) A set of sounds in some language that can be defined by the values of one or more
features is called a natural class. In Mbabaram, [p,t,k] form a natural class (the
[-voice] sounds), as do [b,d,g] (the [+voice, -sonorant] sounds—the feature [sonorant]
distinguishes [b,d,g] from the language’s other voiced sounds.2

2Actually, there are several other [-sonorant] sounds. . .
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(27) So we can make our rule even more general:
[

−voice
]

−→

[

+voice
]

/
[

+voice
] [

+voice
]

(28) The above is actually redundant (why?)—we could just say

X −→

[

+voice
]

/
[

+voice
] [

+voice
]

(29) . . . or even (at least for the data we have)

X −→

[

+voice
]

/ X X

where X indicates any consonant or vowel.

⋆ Think of hypothetical Mbabaram words that would be consistent with the above data,
but would tell us that the rule in (28) is the right rule, not the one in (29)?

2.1 Common Rules

(30) Natural and or common rules and or processes:

a. Assimilation - e.g. intervocalic voicing (cf. Mbararam)
b. Dissimilation - e.g. manner dissimilation (for adjacent C’s)
c. Strengthening - e.g. aspiration in English
d. Insertion - e.g. voiceless stop insertion in English strength

e. Weakening - e.g. flapping in English
f. Deletion - e.g. vowel deletion in word medial unstressed syllables (cf. Tonkawa)

or consonant cluster simplification
g. Metathesis - e.g. Kwara’ae: Citation form [ketalaku] but Discourse form [ke�atlau�k].

2.2 Principles of Rule Making

(31) Given two rules that are descriptively adequate, how do we choose between them?

a. Generally, less rules with fewer symbols are preferred . . .
(i) These will often be the rules that the make the strongest predictions (which

is desirable)
(ii) This has been called the evaluation metric by ?. It relates to ides on

Minimal Description Length (MDL) in information theory.
b. . . . But not at the expense of accuracy!

(i) If there are forms in the language not predictable by your rule, that is prob-
lem for you proposed rule. Perhaps they are just listed exceptions. . . but
perhaps not.

(ii) Corpus-external evidence (loanwords, ‘blick’/‘wug’ tests, brain-imaging?)
are all other ways we may be able to find out what is the right general-
ization that the rule is aiming to represent.
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3 Practice

(32) What is going on in Zoque?

Rule1:

1

2

(33) What is going on in Papago?

Papago has a 5 vowel system with three high and two non-high.

The dental stops [t] and [d] contrast with the palatal affricates č and ǰ in what way?

Rule 1:

What about the other way round?

(34) What is going on in Chatino?

Upper case letters indicate voiceless vowels. What is their distribution?

Should we make a rule?

If so what?

How about a stress rule?

(35) What principles govern the light and dark [l] in Georgian?

(36) What principles govern the distribution of aspiration in Sierra Popoluca? ([ty] is an
alveolopalatal stop)

(37) What are the three underlying vowels of Greenlandic Eskimo?
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(in the data [r] is a uvular trill)

(38) What’s going on with the vowels in Mohawk?
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