Formal models of poetry often successfully
describe prosodic templates (Jakobson 1960,
Halle & Keyser 1971, Kiparsky 1977), but they
largely ignore segmental content.

Two words rhyme by matching their stressed
nucleus and following segments (Attridge 1998).

L

This agreement over structurally-constrained, long
distances looks like phonological harmony!

Formal language theory can address this gap left
in generative metrics. | posit the following:

* Rhyme is a segmental constraint formally
distinct from meter.

 Rhyme can be modeled using parallel
techniques to classic cases of segment
harmony (Heinz, Rawal & Tanner 2011,
Aksénova et al. 2024) and morphosyntactic
agreement (Hanson 2025).

* Rhyme belongs to the class of Input-
Dependent Multi-Tiered Strictly Local (I-MTSL)

grammars (De Santo & Graf 2019).

1. There is a universal grammar of rhyme:
Agree(Feature) on a tier.

2. Frame-specific knowledge determines which
segments project to the tier.
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Figure 1. Strengths in tree structure and in flat structure

Roses are red,
Violets are blue,
Sugar is sweet,
Likewise are you

(rov.zi.ze~ )( red.J.J)
(vaj.lr.tse~ )( blu.Js.J)
( Jo.go~ .12)( swit.J.J)
(laj.kwaj.zo~ )( ju.d.J)

We assume poets have awareness of structure
beyond the syllable; rhyme is a demonstration of
that awareness. Rhyme, like harmony, is the
agreement of features, but unlike harmony,
requires identity of parallel segment nodes in a
tree.

Hierarchical information as seen in a tree diagram
can be compressed with no data-loss into a flat
string (Figure 1). While this has been shown for
syllabic structure labels (Strother-Garcia 2019),
the same quantifier-free transduction can be
applied to greater poetic structure.

The feature bundles defined by segmental icons
such as /s/ receive additional features encoding
their parents in the tree, such as O for onsets. We
can pick out any member in a string or tree using
a shorthand Gorn address (Gorn 1967).

» Target: final nucleus of each couplet

* Projection function: if node xis a nucleus and
its parent syllable is final in its dactyl and that
dactyl is final in its line and that line is final in its
couplet — project x

digit position - value (interpretation)

0 - O (member of first quatrain)
- O (first couplet), 1 (second couplet)
- O (first line), 1 (second line)
- O (first dactyl), 1 (second dactyl)

4 - 0O (first syllable), 1
syllable)

5 -0 (onset), 1 (nucleus), 2 (coda)

6 - O (first in cluster), 1 (second in cluster),
in cluster), 3 (fourth in cluster)

(second syllable), 2 (third

2 (third

Figure 2. ROSES address interpretations

Tree:

N(p(z))

String: N(x) A fin/syl(x) A fin/dact(x)

Gorn: &J(x) A Gi(x) N &Y (x) A Si(x)

A fin(p(p(z))) A fin(p(p(p(z)))) A fin(p(p(p(p(x)))))

A\

A\

Some rhyme schemes require more than just
nucleus agreement. Consider a version of
ROSES with a nucleus and coda;

Roses are red,
One pigeon /kuz/,
Two pigeons dance,
Three sing the /bluz/

This requires multiple tiers, which is easy to
implement by adjusting the exact parent functions.
* Nucleus tier: /uu/

« (Coda tier: /zz/

Rhyme is formally similar to long-distance
agreement modeled with TSL grammar.

We’'ve shown this for the narrow definition of
rhyme, but there are other patterns of
phonological agreement, e.g., assonance, slant
rhyme, rime riche, alliteration, etc.

TSLocality uses a function
to project segments relevant
to a phonotactic constraint.
In poetry, the frame
determines what projects,
l.e., what must rhyme.

fin/line(x)

&,(x)

Once a tier has been projected, long-distance things are adjacent.

Figure 3. Quatrain of dactylic dimeter, the ROSES template
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This is similar to projecting vowels to a tier and agreeing feature Tiergoges: fuu/
[round], but in rhyme, all features must agree for a string to be grammatical. = Constraint: *[aF][-aF]
"""""""""""""""""""""""""""""""""""""""""""""""""""" ()
_______________________________ 01 0
(& o
0100 T T011 e
O~ pON O~ —©
Q (- Q Q o= Q Q o Q Q e ?@D
U U \/ \/

C>C><)C>C>()C>C>C>C>{>{DC>C>()C>C>C><><>{DC>C>C)C>C>C>C>{>{)C>(>(>C>C>C>C}{><>C>C>C)C>C>C>C}{>{>C>C><)C>C>C>C}<><DC>C><)C>C>C>C>{>{)C>C>C>C>C>C>

OOOO,(\)O 002201 OQ??QQ 0Q OAO)}O 00”11 OQ?QJ'\Q 0Q OAOEO OORQQl O‘QRQ%Q OQ‘(OA100 002*01 OQ?%Q\Q 0]0)

1'\10 002*11 OQ?*]'\Q 0q, OAl,?O 002*21 092*%2

llllllllllllll

7

llllllllllllll

llllllllllllllllllllllllllll

OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
OOOOOOOOO

MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

ooooooooo
ooooooooo
ooooooooo
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

0

9«1'4‘000 OO}QOl 09%2(&2 0q, O'}O OO*gll OQ*Q]@ 0Qq, 1A0‘20 OO*Q21 OQ*Q%Q O%lAlpO OO}*Ol OQ}*(RQ 0]0)

OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

7

llllllllllllllllllllllllllll

llllllllllllllllllllllllllll

OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
OOOOOOOOO
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
HHHHHHHHH
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

OOOOOO
OOOOOO
HHHHHH
HHHHHH
MMMMMM
MMMMMM
OOOOOO

QOO
e
QOO
QOO
OO
OO
o N

llllllllllllllllllllllllllll

llllllllllllllllllllllllllll

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
HHHHHHHHH

OOOOOOOOO
HHHHHHHHH

HHHHHHHHH
OOOOOOOOO
OOOOOOOOO
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
OOOOOOOOO
OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
OOOOOOOOO
OOOOOOOOO
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
OOOOOOOOO
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

OOOOOOOOO

OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH

1,\10 OO}%ll OQ**J@ 0Q, 1A120 OO}*Ql OQ*%?Q Oj}\ OPO 012201 O}RQQQ O]AOO'}O 012211 O}RQJ'Q O]AOOEO 012221 O}?ggg OJA 190 012*01 O}?*qg O]AOl'}O 012*11 042%1\2 O]AOlEO 012*21 O}?%%Q O]A OpO 01}201 O}}g(p O]AlOEO Ol*gll O}}g}g 011\1020 Ol*ng O}}ggg O]AllOO 01**01 O}%i()@ O]‘11EO 01**11 O}}*J’\Q OjAllgO 01}%21 O}}*gg

llllllllllllllllllllllllllll

llllllllllllllllllllllllllll

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
HHHHHHHHH
HHHHHHHHH
OOOOOOOOO
OOOOOOOOO
MMMMMMMMM

OOOOOOOOO

HHHHHHHHH
HHHHHHHHH
OOOOOOOOO
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
HHHHHHHHH
HHHHHHHHH
OOOOOOOOO
MMMMMMMMM
OOOOOOOOO

HHHHHHHHH
HHHHHHHHH
HHHHHHHHH
HHHHHHHHH
MMMMMMMMM
OOOOOOOOO

HHHHHH
HHHHHH
HHHHHH
MMMMMM
MMMMMM
OOOOOO




