
Phonology 



Today

• Provide a better idea (not answers!) about:
– What’s phonology? 
– Why bother?
– What phonologists do?



Phoneticians study what speakers are doing 
when they are producing an utterance. 

Phonologists study what speakers know, 
and how that knowledge is organized as part 
of a system of rules.

Phonetics & Phonology reminder



Sound patterns
• System of rules that native speakers know
• In phonology (as in other branches of linguistics), we 

typically begin with a list of data. By finding patterns, 
we organize, and hopefully gain a better understanding 
of, the data. 

– English oral stops and fricatives
• Data: {Z, b, d, , f, g, k, p, , s, t, T, v, z}

– just a list, not very illuminating
• Pattern I: In English, oral stops and fricatives come in 

voiceless/voiced pairs.
– {/Z, p/b, t/d, T/, f/v, k/g, s/z} — better, more organized

• Pattern II: In English (as in other languages), consonants occur at 
basically three places of articulation: 
– LABIAL: p, b, f, v
– CORONAL: t, d, T, , s, z, Z, 
– DORSAL: k, g.



Sound patterns (cont’d)
– English CCC clusters

• Data: {spr, spl, str, skr, skl, skw}
• Pattern: If C1C2C3 is ok, then C1 must be [s]

• Other examples of sound patterns from this year
– …

• Some phonological issues discussed in Roach (Ch 13, 
20)
– Are affricates one or two sounds?
– Restriction for [h], [N], [Z]
– Is schwa a phoneme or an allophone?
– How can we describe dialectal differences



Language-specific vs. universal 
patterns

• Studying the sound patterns of a single language is 
useful
– L2 learning,…

• Looking for sound patterns in general is also useful
– To what extent are the same phonological patterns found in 

all languages — in other words, to what extent are 
phonological patterns universal?

– How much variation do we observe when we compare the 
phonological patterns of different languages to one another 
— are there limits on the variation?

– Exploring universal characteristics of sound patterns can 
help us understand how human mind works 



Example
• General issue: How universal are phonological 

patterns?
– Do all languages make a distinction between consonants

and vowels?
• Yes

– Do all languages make a distinction between voiced and 
voiceless stops?

• No, recall Hawaiian for example, it only has p, k
• voiced stops ⇒ voiceless stops, but not vice versa

– Why?

– Do all languages allow words to begin with CCC sequences?
• No way!

– [wordCCCV ⇒ [wordCCV, but not vice versa
– [wordCCV ⇒ [wordCV, but not vice versa
– [wordCV is nearly universal: almost all languages allow word-initial CV.



What are the ways of finding these 
patterns?

• Standard procedure is exhaustive search: investigate 
as many languages as possible (at least hundreds), in 
the best case working with both grammars and native 
speakers.
– Suppose we find pattern X in every language we 

investigate. Does this mean X is universal?
• But we can begin with, and sometimes gain a lot of 

insight from, smaller studies that look at fewer 
languages. 

• Case study: NC clusters in Zoque and North 
American English.



NC clusters in Zoque and English

• NC clusters
– An NC cluster is a sequence of two consonants: 

a nasal (N) followed by any other C.
– Examples: [mp, ns, Nk, mn, …]
– Here we focus just on NC clusters in which C is 

an (oral) stop or fricative.



Research questions

• Are there universal preferences for certain 
NC clusters?
– Do some languages allow only certain NC 

clusters? If so, which ones are allowed?
– Are certain NC clusters more frequent than others 

(in languages that allow many types)?



Zoque

• How is the possessive prefix realized? 
• Find the pattern



Zoque summary

• Nasal assimilates in place of articulation to the 
following stop or affricate

• If a word begins with a consonant other than 
stop or affricate, the prefix is zero

• The initial stop or affricate assimilate in 
voicing with the possessive prefix



English
• Frequencies of NC clusters from an on-line English 

dictionary
– The table below shows the number of times that each relevant NC 

cluster occurs in the CMU dictionary. The most frequent entries in 
each row/column are in bold.

– http://www.speech.cs.cmu.edu/cgi-bin/cmudict
• Describe the patterns that are present in this data: what types 

NC clusters are especially frequent? what types are 
especially infrequent/rare?

http://www.speech.cs.cmu.edu/cgi-bin/cmudict


English summary

• All combinations are possible but [Nv]
• Most frequent combination agree in the place 

of articulation



Zoque & English
• Things we found out

– In many phonological patterns, sounds that are next to 
one another must be (or become) similar to one 
another in some respect.

– Certain types of sequences (e.g., certain NC clusters) 
are relatively unmarked (good, preferred) whereas 
others are relatively marked (bad, dispreferred).

– Some languages allow only the unmarked sequences, 
not the marked ones. Other languages allow both 
types, but the marked ones are usually less frequent.



Zoque & English
• Things to be careful about

– We looked at only two languages — we need a much larger 
sample to support claims about universal preferences.

– We had very few words from Zoque — we need a much 
larger sample to support claims about a particular language.

– Our computerized (and fast!) search of English turned up a 
number of “words” that maybe we don’t really want to 
count. For example:

• long-term, springtime, Wellington
• bearings, belongings, dealings, …
• concern, conserve, consider, inspect, inspire, install, uncivil,

unsaid, …



Other means of finding patterns

• Second language acquisition (first language 
too)

• Laboratory experiments
• Speech errors (slips of the tongue)
• Disordered language (aphasia)



Abstract vs. concrete level

• /p/ and /b/ are contrastive
– Minimal pair test

• pit bit pet bet park bark
• rip rib lap lab cop cob
• ebay e-pay

• [ph], [p], [b] are predictable
/p/ /b/

[ph]          [p] [p] [b] 
#__ s__ #__ V__V



Predictability ≈ complementary 
distribution

• Two sounds are in complementary distribution 
if one sound never occurs in the environments 
in which the other occurs.

• v vs. v (v = any vowel): nap vs. nab
– v only if followed by [+voice] consonant
– v only if followed by [–voice] consonant 

• Vocalic length predicts consonantal voicing 
and voicing predicts length



Division into phonemes & 
allophones is language specific

• Hindi
[phl] ‘fruit’
[pl] ‘moment’
[bl] ‘strength’ 

Hindi English
Abstract /ph/  /p/  /b/ /p/   /b/

Concrete [ph] [p] [b] [ph] [p] [b] 



Determining phonemes & allophones 
from data

• List local environments in search for 
complementary distributions

• Determine the allophones and their 
environments

• Choose the elsewhere (underlying 
representation) allophone

• Formalize the pattern with rules
• Provide sample derivations



Allophones of /l/ in English
(Hayes)

State the rules capturing this pattern verbally



Rules describing /l/



Derivations



Setswana [l] and [d]
(Botswana)



Sundanese (Java)
long vs. short consonants



Sundanese consonants (cont’d)

• What consonants are long?
• Pattern (initial)

– Cs are long if preceded by []
– Check if the patterns covers:

• Hypothesis #1: /m/ and /s/ are not long in Sundanese
• Hypothesis #2: Cs are not geminated word-finally
• What data can help us choose between H1 and H2



Natural classes

• Sound processes tend to affect groups of 
sounds, not just individual sounds
– Palatalization in Slovak
– Aspiration in English



What if there are more processes?
• Sometimes, the order in which these processes apply is 

crucial.
– In American English writer and rider are almost 

homophones, but the quality and the length of the stressed 
vowel is slightly different: it is a bit longer and the tongue is 
lower in rider.

– Two processes apply
1. Flapping: t,d [] in unstressed syllables
2. Vowel shortening: v v if followed by unstressed consonant in the 

same syllable

• The processes must apply in this order: #2, #1. The 
other order does not produce the observed difference 
between writer and rider.



Big picture & take-home message

• There are multiple ways of looking at human 
speech

• Each can tell us a lot about how our cognitive 
abilities

• The main purpose of this course was to 
develop basic awareness for English sound 
patterns

• How far you take this awareness into your own 
English production depends on you!
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