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bit [1] a:
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Recap: English vowels

Front Central Back .
bet [e] !
but [a] ’55
bit [1] a:
boot [u] :
bat [ee] i
bot [a]
bought [o]
beat [i]
boat [ou]
bout [av]
bait [e1]

bite [a1]




Minimal pairs

‘beat’ [bit] ‘boot’ [but]
‘bit’ [bit] ‘bait’ [bert]
‘bet’  [bet] ‘bought’  [bot]
‘bat’”  [beet] ‘bot’ [bat]
‘bite’  [bart] ‘boat’ [bout]
‘bout’ [baut]
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Minimal pairs

‘beat’ [bit] ‘boot’ [but]
‘bit’ [bit] ‘bait’ [bert]
‘bet’  [bet] ‘bought’  [bot]
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Minimal Pair

Two words which differ by at most one sound and have distinct
meanings
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Minimal pairs

‘beat’ [bit] ‘boot’ [but]
‘bit’ [brt] ‘bait’ [bert]
‘bet’”  [bet] ‘bought’  [bot]
‘bat’”  [beet] ‘bot’ [bat]
‘bite’  [bart] ‘boat’ [bout]
‘bout’ [baut]

Minimal Pair

Two words which differ by at most one sound and have distinct
meanings

If the switching out two sounds in a word forms a minimal pair, then we call them
phonemes.

[m]
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Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.
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Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.
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Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [brt] n/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bauvt] /au/

- What vowels are missing?
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Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [brt] n/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bauvt] /au/

- What vowels are missing? [v] and [o1]
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Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.
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[m]



Phonemes

» The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but] u/
‘bit’ [brt] n/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bauvt] /au/

- What vowels are missing? [v] and [o1]
« Does this mean that they aren't phonemes?
- No:

[m]



Phonemes

- The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [bit] 1/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bavt] /av/

- What vowels are missing? [v] and [o1]
« Does this mean that they aren't phonemes?
= No: ‘leak’ [lik] vs. ‘look’ [luk]
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Phonemes

- The phonemes of a language constitute the distinctive speech soundsin a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [bit] 1/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bavt] /av/

- What vowels are missing? [v] and [o1]
« Does this mean that they aren't phonemes?
= No: ‘leak’ [lik] vs. ‘look’ [luk] and ‘weed’ [wid] vs. ‘wood’ [wwd]
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Phonemes

- The phonemes of a language constitute the distinctive speech sounds in a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [bit] 1/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bavt] /av/

- What vowels are missing? [v] and [o1]

- Does this mean that they aren’t phonemes?

= No: ‘leak’ [lik] vs. ‘look’ [luk] and ‘weed’ [wid] vs. ‘wood’ [wwd]
« ‘boy’ [boi] vs. ‘bee’ [bi]

[m]



Phonemes

- The phonemes of a language constitute the distinctive speech sounds in a
language used to form words (phonemic inventory).

- When we are talking about phonemes, the convention is to write the IPA
symbol between slashes, e.g. /i/.

‘beat’  [bit] /i/ ‘boot’ [but]  /u/
‘bit’ [bit] 1/ ‘bait’ [bert] /er/
‘bet’ [bet]  /e/ ‘bought’  [bot] /o/
‘bat’ [beet]  /a/ ‘bot’ [bat]  /a/
‘bite’  [bart] /ai/ ‘boat’ [bout] /ou/
‘bout’ [bavt] /av/

- What vowels are missing? [v] and [o1]

- Does this mean that they aren’t phonemes?

- No: ‘leak’ [lik] vs. ‘look’ [luk] and ‘weed’ [wid] vs. ‘wood’ [wud]
« ‘boy’ [boi] vs. ‘bee’ [bi] and ‘choice’ [tfois] vs. ‘chase’ [t[eis]

[m]
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. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[er'th1m6] narrow/phonetic transcription
‘eighteenth’

- The main stress of a word can be marked: [']
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Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[er'th1m6] narrow/phonetic transcription
‘eighteenth’

= The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]
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Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[er'th1m6] narrow/phonetic transcription
‘eighteenth’

= The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]

» The place of articulation of nasal stops is actually dental preceding a dental
sound like [6]: [n]

[m]



Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[er'th1m6] narrow/phonetic transcription
‘eighteenth’

= The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]

» The place of articulation of nasal stops is actually dental preceding a dental
sound like [6]: [n]

« Vowels can be short or long. Tense vowels in English are typically long: [i:]
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Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[eI'thTXInle] narrow/phonetic transcription
‘eighteenth’

= The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]

» The place of articulation of nasal stops is actually dental preceding a dental
sound like [6]: [n]

« Vowels can be short or long. Tense vowels in English are typically long: [i:]
» Vowel preceding a nasal stop are nasalized: []

[m]



Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[eI'thTIInle] narrow/phonetic transcription
‘eighteenth’

- The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]

- The place of articulation of nasal stops is actually dental preceding a dental
sound like [6]: [n]

- Vowels can be short or long. Tense vowels in English are typically long: [i:]
- Vowel preceding a nasal stop are nasalized: []
- What is the status of the difference between [n] and [n], or [t"] and [t]?
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Phonemic vs. phonetic transcription

. Different levels of detail in transcription are possible:

/ertin6/ broad/phonemic transcription
[eI'thTIInle] narrow/phonetic transcription
‘eighteenth’

- The main stress of a word can be marked: [']
- Voiceless stops are aspirated when in the onset of a stressed syllable: [t"]

- The place of articulation of nasal stops is actually dental preceding a dental
sound like [6]: [n]

- Vowels can be short or long. Tense vowels in English are typically long: [i:]
- Vowel preceding a nasal stop are nasalized: []

- What is the status of the difference between [n] and [n], or [t"] and [t]?

« Are these sounds also phonemes?

[m]
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Allophones

. Sounds like [p] and [p"] do not distinguish words in English.
« They are in complementary distribution.

[phlti] ‘pity’ [spml] ‘spin’ [tap] ‘top’
[phaug] ‘power’ [spavs]  ‘spouse’ [tap] ‘trip’
[o'p*ouz] ‘oppose’ [spardi]l ‘spider’ [hip] ‘heap’
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Allophones

. Sounds like [p] and [p"] do not distinguish words in English.
« They are in complementary distribution.

[phlti] ‘pity’ [spml] ‘spin’ [tap] ‘top’
[phaug] ‘power’ [spavs]  ‘spouse’ [tap] ‘trip’
[o'p*ouz] ‘oppose’ [spardi]l ‘spider’ [hip] ‘heap’

. Their distribution is predictable: [p"] always occurs in onset of a stressed
syllable, [p] occurs everywhere else.
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Allophones

. Sounds like [p] and [p"] do not distinguish words in English.
« They are in complementary distribution.

[phlti] ‘pity’ [spml] ‘spin’ [tap] ‘top’
[phaug] ‘power’ [spavs]  ‘spouse’ [tap] ‘trip’
[o'p*ouz] ‘oppose’ [spardi]l ‘spider’ [hip] ‘heap’

. Their distribution is predictable: [p"] always occurs in onset of a stressed
syllable, [p] occurs everywhere else.

- Given this predictability, we assume that they are actually different surface
forms of the same underlying sound.

[m]
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Allophones of /p/

We therefore assume two levels of representation for sounds:
» An abstract underlying representation (/X/)
» A observable surface representation ([X])

underlying
representation —» /p/
(phoneme)

surface
representation — [ph] [p]
(allophones)

pit spit, dip




Allophones of /p/

We therefore assume two levels of representation for sounds:
» An abstract underlying representation (/X/)
» A observable surface representation ([X])

underlying
representation —» /p/
(phoneme)

surface
representation — [ph] [p]
(allophones)

pit spit, dip

Conditioning environment: [ph] at beginning of a stressed syllable, [p] in the
middle and at the end of a word (everywhere else). N



Conditioned variation: allophones

« The substance (H,0) is the same in all three cases...
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Conditioned variation: allophones

« The substance (H,0) is the same in all three cases...
» The form varies predictably by context.
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Conditioned variation: allophones

« The substance (H,0) is the same in all three cases...
» The form varies predictably by context.
« Much like H,0, phonemes can take on different forms in different contexts

[m]



Allophones of /b/

For some sounds, the phonemic and surface representation will be the same
(sounds with just one allophone):



Allophones of /b/

For some sounds, the phonemic and surface representation will be the same
(sounds with just one allophone):

underlying

representation — /b/
(phoneme)

surface

representation — [b]

(allophones)

bit
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« contrastive distribution, they are phonemes
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Phonemes vs. allophones

When two sounds are in ...

« contrastive distribution, they are phonemes

J They form minimal pairs
J Their distribution is unpredictable

. complementary distribution, they are allophones

J They do not form minimal pairs
“ Their distribution is predictable



[h] vs. [p]

What about [h] and [y]: phonemes or allophones?

[hap] ‘hop’ [bag]  ‘bring’
[ohor]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’” [strong] ‘strong’




[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [g] in English.
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What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [g] in English.
» [h]and [y] are in complementary distribution: syllable-initial vs. syllable-final.
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[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [g] in English.
» [h]and [y] are in complementary distribution: syllable-initial vs. syllable-final.
» Does this mean they are allophones?
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[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [g] in English.
» [h]and [y] are in complementary distribution: syllable-initial vs. syllable-final.
» Does this mean they are allophones? Of what?
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[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [g] in English.

[h] and [y] are in complementary distribution: syllable-initial vs. syllable-final.
» Does this mean they are allophones? Of what?
«» [h]is a voiceless glottal fricative, [y] is a voiced velar nasal stop

[m]



[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul] ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [] in English.

- [h] and [y] are in complementary distribution: syllable-initial vs. syllable-final.
- Does this mean they are allophones? Of what?

- [h]is a voiceless glottal fricative, [] is a voiced velar nasal stop

- Since they do not have any phonetic similarity, we don’t want to assume that
they are allophones (realizations of the same underlying sound).
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[h] vs. [1]

What about [h] and [y]: phonemes or allophones?

[hap]  ‘hop’ [bag]  ‘bring’
[ohot]  ‘ahoy’ [sleey]  ‘slang’
[hul] ‘who’ [sipt] ‘single’
[hidn] ‘hidden’ [stron] ‘strong’

« There are no minimal pairs with [h] and [] in English.

- [h] and [y] are in complementary distribution: syllable-initial vs. syllable-final.
- Does this mean they are allophones? Of what?

- [h]is a voiceless glottal fricative, [] is a voiced velar nasal stop

- Since they do not have any phonetic similarity, we don’t want to assume that
they are allophones (realizations of the same underlying sound).

- An additional criterion for allophone status is therefore phonetic similarity.

[m]



