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Lecture 7 
Phonology: rules and features 

 
Phonemes are considered to have a basic underlying form; 

 allophones are derived from the underlying form by phonological rules. 
 (We usually use the symbol for the underlying form to name the phoneme.) 
E.g., the English /t/ has several allophones conditioned by rules: 

• [th] word-initially (as in talk) 
 • [ɾ] between vowels before an unstressed syllable (as in city [sɪɾi]) 
 • [ʔ] between two [n]s (as in mountain [maʊnʔn]) 
…but in environments where none of these rules apply, as in steak, 

the underlying form surfaces, and /t/ emerges as [t] itself. 
 
So phonemes don’t have to have a rule for every possible environment; 

if there’s no relevant rule, the underlying form emerges unchanged. 
This is the ”elsewhere” condition. 
 
Use the elsewhere condition to determine what the underlying form is: 

most allophones will be found in a natural class of environments,  
since phonological rules typically refer to natural classes. 

The allophone that occurs in a miscellaneous collection of environments is 
usually the underlying form, since it appears where rules don’t apply. 

 
The underlying form is also usually the most similar to the other allophones: 

of [t], [th], [ɾ], and [ʔ], [t] has the most features in common with all the others: 
• [th] is the only aspirated one 
• [ɾ] is the only voiced one 

 • [ʔ] is the only non-alveolar one 
• …but [t] doesn’t have any features that none of the others have. 

 
We state phonological rules in terms of the underlying form becoming the 

derived form in a given environment: 
 
t  th / #__ 
 
On the left side of the slash, we write the segmental change: /t/ becomes [th]. 
On the right side, we write the environment in which the rule applies. 
 • # represents the beginning or end of a word 

• __ represents the location of the segment that the rule applies to 
So we read this as “/t/ becomes [th] after a word boundary” 

or more simply, “/t/ becomes [th] at the beginning of the word”. 
 



This derived allophone differs from its underlying form in only one feature 
(i.e., aspiration). 

To express relationships like this, we often write rules in terms of features. 
 
Phonologists often describe segments in terms of binary features: 

each represents one articulatory parameter that can be present or absent. 
Binary features are typically represented in square brackets with ± signs. 
Some standard articulatory features: 

• [±consonantal] 
 consonants are [+cons]; vowels and approximants are [–cons] 

 • [±sonorant] 
  obstruents are [+son]; sonorants (including vowels) are [–son] 

• [±continuant]: does air flow out of the mouth? 
 stops and nasals are [–cont], others are [+cont] 
• [±voice] 

 • [±nasal] 
 • [±lateral] 
 • {±aspirated] 
 • [±strident] 

 sibilants are [+strid], others are [–strid] 
 • for vowels: [±back], [±round], [±tense], [±high], [±low] 

 high vowels are [+hi, –lo]; mid vowels [–hi, –lo]; low vowels [–hi, +lo] 
 central vowels are usually considered to be [+back] 

Place of articulation for consonants is hard to express in binary features; 
however we can express all manners of articulation in terms of features: 

 • stops are [+cons, –son, –cont] 
• fricatives are [+cons, –son, +cont] 
• nasals are [+cons, +son, –cont, +nas] 
• laterals are [+cons, +son, +cont, +lat] 

 • etc. 
 
Features are the smallest units of phonological structure; 

phonetics deals with how the features are implemented as articulations. 
 
Features are useful for writing phonological rules 
—because they indicate how different the underlying and surface forms are: 
 
t  [+asp] / #__ 
 
—and because they concisely express a rule that affects a whole natural class: 
 
[–vce, –cont]  [+asp] / #__ 
 
Thus we don’t have to write separate rules for t  th, p  ph, and k  kh;  

we can sum them all up in one rule in terms of features and a natural class. 
If a rule applies to any consonant or any vowel, just use C or V for short. 

E.g., “vowels become nasalized before a nasal segment”: 
V  [+nas] / __[+nas] 



Not all phonological rules relate phonemes to allophones; 
some relate phonemes to other phonemes. 

 
Consider the English plural ending, spelled -s. 
 
In some words, this ending is pronounced /s/: 
caps, cats, ducks, graphs, myths 

…in some words, it’s pronounced /z/: 
jobs, birds, bags, graves, drums, pans, bills, plays 

…and in some words, it’s pronounced /əz/: 
classes, phrases, itches, changes, slashes 

 
Although /s/, /z/, and /ə/ are all different phonemes, 

there are phonological rules explaining the pattern here: 
• /s/ appears after voiceless consonants, and 
• /z/ appears after voiced consonants and vowels, except 
• /əz/ appears after all sibilants, regardless of voicing. 

 
So we can write rules to reflect this pattern: 

z  [–vce] / [–vce]__# 
∅  ə / [+strid]__z# 

I.e., /z/ becomes voiceless after a voiceless segment at the end of a word; 
and schwa is inserted between a sibilant and /z/ at the end of a word. 

(Note that we use the empty-set symbol ∅ to indicate absence of a segment; 
this is handy when rules cause segments to be inserted or deleted.) 

 
A similar rule applies to the past-tense -ed ending: 

it’s /t/ after voiceless, /d/ after voiced, and /əd/ after alveolar stops. 
These are relationships between phonemes, not phonemes and allophones; 

but they are still productive phonological rules. 
 
What does it mean for a rule to be productive? 
The rule itself is part of the speaker’s active knowledge of the grammar; 

it’s not just an after-the-fact generalization extracted by linguists. 
 
How can we tell? 
If the rule wasn’t part of speakers’ grammar, that would mean that they must 

learn how to pronounce the plural on a case-by-case basis. 
In that case they wouldn’t apply the rule to words they hadn’t heard before. 
The wug test proves that people do apply the rule to novel forms: 

Given a made-up word like wug, people pluralize it according to the rule 
(in this case, with /z/). 

This means the rule is part of their knowledge of the grammar. 
 
We can even prove the rule refers to natural classes: 

Look at words with phonemes not usually used in English, like Bach /bax/. 
English speakers pluralize Bach with /s/, showing they know /s/ is used with 

all voiceless consonants, not just a predetermined list of specific consonants. 



Phonological rules often (but not always!) contribute to ease of articulation: 
output of the rule is easier to pronounce than the underlying form would be. 

 Sometimes ease of comprehension also plays a role. 
 
Common types of phonological rules: 

• Assimilation: one segment acquires a feature of a nearby segment.  
• voicing assimilation, e.g. with the English plural and past endings 
• place assimilation: copy the place of articulation of adjacent segments 
  Very common with nasals; e.g. m  ɱ / __f in symphony etc. 
• palatalization: alveolar/velar consonants adjacent to front vowels may 

become post-alveolar or palatal: German x  ç / [–back]__  
 • any feature can undergo assimilation 

• vowel harmony: long-distance assimilation; vowels copy a feature 
from elsewhere in the word. E.g., Turkish: 

 
  /ip/ ‘rope’  /ipin/ ‘rope’s’ 
  /kɯz/ ‘girl’  /kɯzɯn/ ‘girl’s’ 

   /son/ ‘end’  /sonun/ ‘end’s’ 
 

The vowel in the possessive ending harmonizes with the earlier vowel 
in backness and roundness (but not height). 

• Epenthesis: inserting a segment between two other segments. 
• In cases like the English plural, this separates two similar segments. 

 • In other cases, it eases the transition between dissimilar segments: 
 We sometimes find e.g. ∅  p / m__θ, as in words like something: 
  /p/ shares some features with /m/ and some with /θ/. 

• Lenition: weakening a segment to take less effort to pronounce 
• replacing stops with fricatives, obstruents with sonorants 
• reduction of unstressed vowels to [ə] (very common in English) 
• outright deletion of segments 

• Fortition: strengthening segments in prominent positions (easier to hear) 
• aspirating initial stops is an example of this 

• Dissimilation is less frequent than assimilation, but it exists: 
 a segment becomes less similar to a nearby segment. 
• In Ancient Greek, the first of two aspirates in a word lost its aspiration. 

• Metathesis: changing the order of segments; also relatively rare 
 
Not all phonological rules fit into one of these categories! 
 E.g., many dialects of English have a rule 
 
 æ  eə / __[+nas] 
 
 This doesn’t have any obvious ease-of-articulation or ease-of-comprehension 

motivation; it’s just a rule of the phonology. 
 
But these give a general idea of what a typical phonological rule looks like: 

usually triggered by nearby segments, often with some phonetic motivation 
like making things easy to articulate or more distinctive for the listener. 


