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Enhancing (our) SPE Rule system

SPE Rules
Let seg be the set of segment symbols. Let env be the set of
environment symbols. Let α and β be any member of seg. Let γ
and δ be any member of env. (It is possible for γ to be the same as
δ.) The following are possible rules.

i. α → β / γ

ii. α → β / γ

iii. α → β / γ δ

Nothing else is a possible rule.
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Enhancing (our) SPE Rule system

The following are not possible SPE rules, at least not in a system
where seg = env = {a, b}.

a → b / ab

b → w / a

b → a / [nouns]

a → / a b

a→ b at the end of a word
a→ b at the beginning of a word
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Enhancing (our) SPE Rule system

New symbols for SPE Rules

ipa = {s,S,z,Z,p,t,k,i,I,u,U,…}
ϵ for insertion and deletion

t → ϵ / p q

ptq → pq
#,% for boundary symbols

f → h / %
α, β ∈ seg = ipa ∪ {ϵ}
γ, δ ∈ env = ipa ∪ {#,%}
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Enhancing (our) SPE Rule system

Whole lotta nothing

Empty set: ∅
Phonologically null morphemes: ∅
Insert and delete: ϵ
In rule environments 1: #, %
In rule environments 2: p □
(Underspecification):
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Enhancing (our) SPE Rule system

The general format for (our) SPE Rules

Let α and β be any member of seg. Let γ and δ be any member of
env. (It is possible for γ to be the same as δ.) The following are
possible rules.

i. α → β / γ

ii. α → β / γ

iii. α → β / γ δ

Nothing else is a possible rule. (This restriction is a methodological
strategy.)
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Enhancing (our) SPE Rule system

Basic combinatorics with 99 IPA symbols

Or allowing γ and δ to be missing
α → β / γ δ

What decisions?
100 choices for α and β

100 choices for γ and δ

(100)4 = 100, 000, 000 rules
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Global-LR-RL application
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Global-LR-RL application

Interpreting rules

Direction of application?
Rule: a → b / b

UR: saaababas
SR:

R-L: sbbbbbbas
Global: saabbbbas
L-R: saabbbbas
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Global-LR-RL application

There are other ways

Your word processor
b → v / a a

aba → ava
abataba → avatava
ababa → ?

avava ???
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Global-LR-RL application

This is an empirical question

We assume global application
Assume uniformity
Provide a semantics
Note lack of precision in rule syntax
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Global-LR-RL application

Interpretation of the pattern ‘α → β / γ ’
If α, β, are members of seg and γ is a member of env, then
(α → β / γ )M is the function f (a member of F) that
maps any (finite) string of mental representations x1x2 . . . xn
to the string of mental representations y1y2 . . . yn such that
for each index i that is greater than or equal to 1 and less
than or equal to n (1 ≤ i ≤ n)…
(a) If xi = αM and x(i−1) = γM, then yi = βM.
(b) Otherwise yi = xi.

Insertion and deletion complicate things a lot.
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Choosing the UR I: Logic of neutralization
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Choosing the UR I: Logic of neutralization

Language 1
Form Meaning

a. naču a dog
b. nači the dog
c. naku a hat
d. nači the hat
e. padu a foot
f. padi the foot
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Choosing the UR I: Logic of neutralization

There seems to be a difference in the lexicon between /k/ and
/č/, given the ‘minimal pair’ naču, naku
The difference appears to be neutralized in some environments

alternation
distribution
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Choosing the UR I: Logic of neutralization

How do we choose?

‘hat’ is /nak/
and rule is k → č / i

or
‘hat’ is /nač/

and rule is č → k / u
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Reiss (CRISSP) Phonological Reasoning March 2025 20 / 48



Choosing the UR I: Logic of neutralization

How do we choose?

‘hat’ is /nak/
and rule is k → č / i
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Choosing the UR I: Logic of neutralization

“One meaning—one form” but which form?
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Choosing the UR I: Logic of neutralization

How do we choose the lexical form?

The cognitive science approach
“we” the linguists
“we” the humans
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Choosing the UR I: Logic of neutralization

Informal version of reasoning:

The lexical form for ‘dog’ is /nač/. The lexical form for
‘hat’ is either /nak/ or /nač/. But it can’t be /nač/ since
the lexical form for ‘dog’ is /nač/ and the two forms behave
differently—one shows up as [nač] with the indefinite suffix,
the other as [nak]. So the lexical form for ‘hat’ must be
/nak/.
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Choosing the UR I: Logic of neutralization

What is our method of reasoning?
premises/assumptions—these can fail/get replaced
rules of inference/logic—these cannot fail
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Choosing the UR I: Logic of neutralization

Non-alternation Assumption–NAA
If there is one surface form of a morpheme in all environments, then
the phonological representation of the lexical item is identical to that
form.
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Choosing the UR I: Logic of neutralization

Language 1
Form Meaning

a. naču a dog
b. nači the dog
c. naku a hat
d. nači the hat
e. padu a foot
f. padi the foot
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Choosing the UR I: Logic of neutralization

Surfacing lexical form assumption—SLFA
If there is more than one surface form, then the phonological
representation of the lexical item is identical to one of those forms.
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Choosing the UR I: Logic of neutralization

NAA is just a special case of SLFA. This is apparent when we
rephrase SLFA thus:
The lexical form surfaces.
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Choosing the UR I: Logic of neutralization

But we’ll continue to treat NAA and SLFA separately for expository
purposes.

Reiss (CRISSP) Phonological Reasoning March 2025 29 / 48



Choosing the UR I: Logic of neutralization

It should be noted that neither of these assumptions are a
logical necessity
Later, we will find that we have to give them up §
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Choosing the UR I: Logic of neutralization

NAA does a lot of work for us
SLFA tells us that UR of ‘hat’ is nak- or nač-
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Choosing the UR I: Logic of neutralization

How can we decide on UR for ‘hat’?
Form Meaning

a. naču a dog
b. nači the dog
c. naku a hat
d. nači the hat
e. padu a foot
f. padi the foot

Reiss (CRISSP) Phonological Reasoning March 2025 32 / 48



Choosing the UR I: Logic of neutralization

Modus Tollendo Ponens (MTP)

For any two propositions p and q, if (p or q) is true and p is false,
then it can be concluded that q is true.

It is true that either John is fast or Mary is strong.
It is not true that John is fast.
Therefore, it is true that Mary is strong.

[Note that (p or q) = (q or p). Order does not matter.]
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Choosing the UR I: Logic of neutralization

Let’s apply our reasoning to Language 1
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Choosing the UR I: Logic of neutralization

Form Meaning
a. naču a dog
b. nači the dog
c. naku a hat
d. nači the hat
e. padu a foot
f. padi the foot

Premise 1 Either the phonological form of the morpheme meaning
‘hat’ is /nač/ or it is /nak/.
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Choosing the UR I: Logic of neutralization

Reductio Ad Absurdum (RAA)

For any proposition p, if it is assumed that p is true and it can be
demonstrated that with that assumption a contradiction can be
reached, then it can be concluded that p is false.
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Choosing the UR I: Logic of neutralization

Let’s assume that the lexical form of ‘hat’ is /nač/
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Choosing the UR I: Logic of neutralization

Since /nač/ is (by assumption) the underlying phonological
representation of the morpheme meaning ‘hat,’ we need the
phonology to generate the alternant [nak].
In other words, we need a rule that turns č into k when it occurs
before the u

R1: č → k / u

NAA tells us that the lexical form of ‘dog’ is /nač/
If the grammar has R1, then the form meaning ‘a dog’ should
come out as [naku], but it does not
RAA: This contradiction tells us that our assumption about the
UR of ‘hat’ must have been wrong.
MTP: Since the UR of ‘hat’ is either /nak/ or /nač/, and it is
not /nač/, it must be /nak/
So, the grammar must have a rule like this:

R2: k → č / i
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Choosing the UR I: Logic of neutralization

Relations between UR and SR of segments

Segment mapping diagram (SMD):

k č Underlying segs (present in lexicon, selected by Morphology)

k č Surface segs that show effects of the Phonology
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*Choosing URs II: Elegance/MDL*

Outline

1 Enhancing (our) SPE Rule system

2 Global-LR-RL application

3 Choosing the UR I: Logic of neutralization

4 *Choosing URs II: Elegance/MDL*
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*Choosing URs II: Elegance/MDL*

An alternation

form gloss
naku a hat
nači the hat
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*Choosing URs II: Elegance/MDL*

How do we find the UR?

We have a single underlying segment x that surfaces as either
[k] or [č].
Let’s assume that x will be identical in form to either [k] or [č].
How do we choose which one? What is the identity of x?
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*Choosing URs II: Elegance/MDL*

Same language

Some more data
form gloss
nak a hat
nači the hat
naka hats
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*Choosing URs II: Elegance/MDL*

Disjunctive rule

č → k / % or a
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*Choosing URs II: Elegance/MDL*

That is, we need to turn /č/ into [k] if it occurs at the end of
the word or before [a].
SPE does not allow for the use of disjunctive conditions, those
that make use of the notion or
So, we assume that such a rule is not possible.
Claim is not that we know that this is not the correct rule for
the language in question.
Claim is that given the restricted model of rules we proposed, it
is impossible to state the disjunctive rule.
The idea is to maintain the restricted model of rules if
possible—basic scientific methodology.
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*Choosing URs II: Elegance/MDL*

Alternative

Separate rules
č → k / % and
č → k / a
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*Choosing URs II: Elegance/MDL*

Single rule: A more elegant solution

k → č / i

Justification
This analysis works and it does not force us to posit two
separate rules or to add to the set of primitive notions allowed in
our rule conditions.
This suggests that this analysis is more elegant than the
alternatives we considered, where we were forced to enrich our
set of primitives used in conditions or to use multiple rules.
The single rule analysis captures a real generalization—we get
[č] only before [i], and we get [k] elsewhere, wherever the input
string does not match the rule statement.
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*Choosing URs II: Elegance/MDL*

This reasoning becomes very important when we use features to
decompose segments into Natural Classes such as “nasal
consonants”
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CRISSP: Neutralization Practice

(1)

form gloss
a. nOL ox
b. nOLi oxen
c. nOR sheep
d. nOLi sheep (pl.)

• List all morpheme alternants

– ‘ox’:
– ‘sheep’:
– sg.:
– pl.:

• Choose an underlying lexical representation for each morpheme:

– ‘ox’:
– ‘sheep’:
– sg.:
– pl.:

• Posit a phonological rule:

Now give a Underlying Representation for each word and show how it is derived by the
rule. Remember that a given meaning has only one form in all URs. So the morpheme for
‘sheep’ should be the same in the UR for ‘sheep’ and ‘sheep (pl.)’.

Underlying Rep

Effect of Rule

Surface Rep
‘ox’ ‘oxen’ ‘sheep–sg’ ‘sheep–pl’



Provide the same kind of analysis (in the same format) for the rest of these languages:

(2) form gloss
a. hOva ox
b. hOvi oxen
c. hOba sheep
d. hOvi sheep (pl.)

(3) form gloss
a. hOba ox
b. hOvi oxen
c. hOba sheep
d. hObi sheep (pl.)

(4) form gloss
a. vEK ox
b. vETon oxen
c. vEK sheep
d. vEKon sheep (pl.)

(5) form gloss
a. vEK ox
b. vETon oxen
c. vET sheep
d. vETon sheep (pl.)

(6) form gloss
a. to ox
b. tori oxen
c. tor sheep
d. tori sheep (pl.)

(7) form gloss
a. tUn ox
b. tUma oxen
c. tUn sheep
d. tUna sheep (pl.)

(8) form gloss
a. t@n ox
b. t@ma oxen
c. t@m sheep
d. t@ma sheep (pl.)

(9) form gloss
a. ba ox
b. balku oxen
c. ba sheep
d. baku sheep (pl.)

(10) This problem requires you to
expand on what a rule environment
allows. Explain what you need to
do as part of your solution.

form gloss
a. vET ox
b. vITon oxen
c. vET sheep
d. vETon sheep (pl.)
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