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Abstract

Long-distance syntactic dependencies such as
movement and agreement have been argued
to be tier-based strictly 2-local (TSL-2) over
Minimalist Grammar (MG) dependency trees,
placing tight constraints on the range of pre-
dicted patterns (Graf 2022b; Hanson 2025b).
Here, I argue that the same is true of the syntax
of case. Building on Vu et al. (2019) and Han-
son (2023), I show that small variations on a
TSL-2 tree grammar correspond to well-known
phenomena such as case spreading, variation
in alignment, and several types of differential
argument marking. At the same time, many
simple yet unnatural patterns are ruled out. This
study therefore strengthens the TSL-2 hypothe-
sis while providing a computational explanation
for several aspects of the typology of case.

1 Introduction

The tier-based strictly 2-local (TSL-2) formal lan-
guages over strings and trees have been found to
be a good model of many long-distance phono-
logical and syntactic dependencies, respectively
(Heinz 2018; Graf 2022a). In addition to provid-
ing a tight upper bound on predicted structural
patterns, the patterns that can be expressed corre-
spond closely to attested cross-linguistic variation
in long-distance phonotactics (McMullin and Hans-
son 2016), syntactic movement (Graf 2022b), and
agreement (Hanson 2025b). These results thus
show how formal considerations provide insight
into issues of locality and typology which are of
broad interest within linguistic theory.

The syntax of case has also been studied from a
TSL perspective by Vu et al. (2019) and Hanson
(2023), but no such cross-linguistic study has yet
been conducted. In addition, prior work assumed
that case may utilize structure-sensitive tier projec-
tion, which increases expressive power, and did not
emphasize the typological significance of limiting
the constraint window on the tier to two elements.

This work addresses all of the above limitations.
It argues that many well-attested case patterns are
understood as follows: case assigners (licensors)
determine the cases of one or more nominals in their
domain (clause, VP, etc.) according to a TSL-2
tree language. Furthermore, the natural parameters
of the model—the set of visible elements and the
structure of the bigram constraints—correspond to
key points of attested variation, while many unnat-
ural patterns are ruled out. Case therefore turns out
to be less mysterious than is sometimes thought:
it occupies a small and well-structured corner of
the space of formal patterns and is computationally
similar to other long-distance dependencies.

The resulting model, which makes full use of
both dimensions of a tree tier, is highly reminiscent
of existing configurational theories of case (Yip
et al. 1987; Baker 2015), but unlike those theories,
it uses only computational mechanisms which are
independently necessary. The analysis does raise
several formal questions, in particular, why certain
TSL-2 patterns do not seem to have any correlate
in the realm of case. While some of these gaps are
presumably best explained by extra-grammatical
factors, I propose two additional formal general-
izations which further narrow down the space of
possible case patterns.

The remainder of this paper proceeds as follows.
First, I introduce the TSL-2 model of case assign-
ment and discuss some important characteristics
of the model (§2). Next, I show how the model
accounts for many classic case phenomena while
ruling out unattested patterns (§3). Finally, I ad-
dress the overgeneration question, and discuss how
case fits within the larger picture (§4).

2 Background and model

This section lays out the background on case and
subregular syntax, and presents a TSL-2 model of
case which forms the basis for the cross-linguistic



analysis which follows. It begins with a brief
overview of subregular complexity (2.1), the syn-
tax of case (2.2), and previous subregular analyses
of case (2.3). Next, I introduce the MG depen-
dency tree framework (2.4) and how it can be used
to model case dependencies (2.5), with examples
from English. Finally, I discuss some formal and
linguistic issues related to the proposed model (2.6).

2.1 Subregular complexity

The Chomsky Hierarchy (Chomsky 1959) measures
the complexity of linguistic patterns in terms of
string languages (string sets); similar hierarchies
can be described for tree languages, string-to-string
maps, and so on. Within these classifications,
studies to date have found that linguistic patterns are
overwhelming subregular, meaning that they do not
require the full power of even the regular, or finite-
state class (see Graf 2022a and references therein).
Of the various subregular classes, TSL appears to be
the upper bound for most individual dependencies,
and M[ulti]-TSL for a grammar containing many
such dependencies. This is true even for syntax
if we use an appropriate tree-based representation.
Limited exceptions also exist; so far these have
been modeled with a set of extensions known as
structure-sensitive TSL, or SS-TSL.!

2.2 Case in syntax

This work is solely concerned with the syntactic dis-
tribution of case, not the details of morphological
realization, nor the distribution of overt/covert nom-
inals (‘Case’ in the sense of Chomsky 1981). Given
a syntactic structure, we seek only to correctly de-
termine the cases assigned to each nominal. Within
this scope, I focus almost exclusively on structural
cases such as nominative, accusative, dative, erga-
tive, and genitive, which have a non-trivial distribu-
tion. Lexical case, which is assigned to arguments
of specific predicates, will be treated briefly, as it is
interesting insofar as it interacts with structural case.
Semantic cases such as locative/instrumental/etc.
which occur mainly on adjuncts, are essentially self-
licensed, and will therefore be ignored.” See Blake
(2001), Butt (2006), and Malchukov and Spencer
(2008) for additional general background on case.

ISee De Santo and Graf (2019) for a formal definition and
Mayer and Major (2018), Graf and Mayer (2018), and Graf
and Shafiei (2019) for empirical studies.

2Some theories distinguish an additional category of in-
herent case, which is assigned to arguments with a specific
thematic role. For our purposes, it can be rolled into lexical
case, since it is similarly local in character.

Note that I assume to nominal phrases be DPs,
but nothing crucial hinges on this; some or all
nominals must instead be NPs, KPs, etc. Next,
note that a given case may have multiple modes
of assignment; for our purposes these will be con-
sidered distinct cases. Finally, although I speak of
case being assigned to DPs, the present account is,
mathematically speaking, a pure licensing model;
see Section 2.6 for explanation.

2.3 Previous work

Vu et al. (2019) made the initial argument that the
syntax of case is TSL. Technically, their model is SS-
TSL rather than TSL proper; however, the need for
SS-TSL comes solely from their use of traditional
MG derivation trees, as is true of Graf (2018), on
which their model is based. With the introduction
of MG dependency trees (a different subtype of
derivation tree) the need for SS-TSL appears to be
eliminated for movement (Graf 2022b), agreement
(Hanson 2025b), and case (this work), though not
for binding (Graf and Shafiei 2019).

The present analysis therefore starts with the
model in Hanson (2023), which uses dependency
trees to analyze a variety of case patterns in
Japanese. Although not emphasized in that pa-
per, the analysis is entirely TSL-2 except for a brief
use of SS-TSL for reasons of conciseness; Hanson
(20254, ch. 5) revises this to achieve a pure TSL-2
analysis. I also retain the approach of gathering all
DPs in some case domain as the daughters of the
domain node on a tier, with the case of each being
determined by the tier mother and sisters together,
as introduced there.

2.4 MG dependency trees

Here, I describe the MG dependency tree model as
used in recent work in subregular syntax.’

MGs (Stabler 1997, 2011) are a formalization of
ideas from Minimalist syntax. They can generate
a variety of structures, but for present purposes
the relevant structure is a derivation tree, which
encodes the sequence of operations (Merge, Move,
etc.) in a syntactic derivation. MG dependency
trees are a subtype of derivation tree in which
every node represents a lexical item; the operations
themselves are indicated only in the form of feature
diacritics on the nodes themselves. See Graf and
Kostyszyn (2021) for a formal definition.

3The dependency trees in Kobele (2012) are essentially
identical. In contrast, Boston et al. (2010) generate surface
dependency trees using MGs.
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Figure 1: MG dependency tree and case tier for They showed us themselves. Left: full tree with case tier overlain.
Right: case tier in isolation. Other dependencies such as EPP movement are controlled by a separate tier (not shown).

An example dependency tree for They showed
us themselves is given in Figure 1, in which the
subject moves to Spec-TP (call this EPP movement)
and receives nominative case; both objects receive
accusative case. Each daughter of a node is an
argument, ordered from left to right in reverse or-
der of first merge; this order also corresponds to
asymmetric c-command among co-arguments. The
features +epp and —epp indicate the landing site of
EPP movement and the mover, respectively. Addi-
tionally, case features show which DPs receive nom-
inative/accusative/genitive case. Following Hanson
(2023), case assigners are not given a feature; in-
stead, the label of the case assigner determines
the string of cases of its dependents on a tree tier,
as described in the next section. For simplicity,
selectional features are omitted.*

As in traditional MG derivation trees, all ele-
ments appear in their base positions only. This
works well for case, since scrambling and wh-
movement, for example, preserve case. Even when
movement is thought to alter case marking, the
movement features themselves may be enough to
determine the correct case; see Section 3.6 for an
example. We diverge from standard MGs in one
important way: the negative movement (and case)
features are unordered, which is crucial if the tree
language is to be TSL. For example, a DP bearing
—epp and —wh simply moves to the closest landing
site for each, and traces or copies are inserted as
appropriate (cf. Graf 2022b, 2023).

2.5 TSL case assignment

I now explain the TSL model of case assignment
as presented in Hanson (2023). I start with the
definition of a TSL string language, which is then
generalized to trees. I demonstrate the system with
an analysis of some case patterns in English.

4Unlike in Minimalist syntax, MG features indicate op-
erations that occur in the present derivation rather than the
potential to undergo some operation.

A string language is tier-based strictly k-local
(TSL-k) iff there is a set of salient symbols such
that, when all others are deleted, licit/illicit strings
can be distinguished with a strictly k-local (SL-k)
grammar (Heinz et al. 2011). The set of salient
symbols is the tier alphabet, notated T, and the
string obtained by deleting all non-salient symbols
is a tier projection. The SL-k grammar may be
either a negative grammar (G ™), which is a set of
forbidden k-grams, or a positive grammar (G™),
which is a set of permitted k-grams; for present
purposes the positive form is more convenient.
Also, we include the edge markers x/x in the tier
projection so that we can refer to the beginning/end
of the string. For example, consider a natural
language whose high vowels harmonize in backness,
such that every word contains only [i] or [u] but
never both. This pattern is TSL-2, with T = {i, u}
and G* = {xi,xu,ii,uu,ix,ux}. As a result,
words like ‘kibili’ (xiiix) and ‘kubulu’ (xuuuix)
are ruled in, but ‘kibulu’ (xiuux) and ‘kubilu’
(Xuiux) are ruled out.

We generalize this idea to tree languages as
follows. First, we ignore the non-salient elements
and construct a tree tier which preserves dominance
and precedence relations among those that remain.
Continuing the preceding example, let us assume a
single tier regulating case in English, containing all
case assigners and assignees, which include at least
Trw and all D heads (we consider other candidates
below). The result is that all verbal arguments
become daughters of Ty, as illustrated in Figure 1.
Second, we associate each node on the tier with a
TSL-k daughter string language (DSL), expressed
in the form of a TSL-k daughter string grammar
(DSG). In English finite clauses, the first (= highest)
DP is nominative, and any others are accusative.
Taking the position in the daughter string as a proxy
for structural height (see Section 2.6), this pattern
is described using the following grammar, which is



SL-2, and therefore also TSL-2.> A dot is added
between elements for readability, and movement
features are omitted for simplicity.

(1) Daughter string grammar for Ty (SL-2)
G+ = {><1 . D[N()M], D[NOM] . D[A(‘L‘], D[/\(‘('] . D[A(‘L‘],
Dinom] - X, Diacc] - l><}

This grammar allows daughter strings such
as D[~om], D[~noMm] - D[acc], D[noMm] - D[acc] - D[acc],
etc., while disallowing an accusative subject fol-
lowed by a nominative object, among many other
configurations. Assuming that infinitive fo does not
appear on the tier, the analysis immediately extends
to raising infinitives as well as ECM infinitives.
These are illustrated below.

(2) She seems to like me (raising)
Trn [+epp]
|
v
\
seems

I
to > P
| she[-epp, Nom] me[acc]
1%

/\
she[—epp, nom]  like
|

me[acc]
(3) We expect her to win (ECM)

T [+epp]
I
v
/\
we eXpeCt

[—epp, Nom] [ e )
to[+epp] we her

! [—epp, Nom]  [—epp, acc]
14

/\.
her win

[—epp, acc]

Several other aspects of English were previously
treated by Vu et al. (2019) and could be translated
into the current system with little difficultly. Since
developing an in-depth analysis of English is not
our goal, I will expand the grammar only slightly.
(Movement features are henceforth omitted when
not directly relevant.) I assume that DPs allow up to
one genitive argument/possessor, possibly followed
by one or more accusative arguments in the case of
a poss-ing gerund (e.g. his devouring the caviar)

and that other domains such as non-finite CPs (e.g.
for him to love caviar) only allow accusative DPs.

These structures are shown below. The case of the
root is intentionally left unspecified, but would be
accusative by default.

3 Although we do not make use of tier projection in the

DSL at the moment, the definition of tree TSL allows it, and
we do need it for case. See Sections 2.6 and 3.4.

(4) his devouring the caviar (DP gerund)

D
/\
his[een]  devouring D
‘ SN o
the[acc]
|
caviar

hiS[‘(‘.‘lblN] thetAC(‘]

(5) for him to love caviar (non-finite CP)

for
|
to
|
v for
him[acc] love
|
Diacc]
|
caviar

him[vACC] D[:\CC]

We must now deal with the fact that T/C heads
also occur in the DSL. Let us assume that they
absorb the case that would otherwise be assigned in
that position. That is, they are marked for case, but
show no morphological realization, just as lexical
DPs do not. The following example demonstrates
absorption of nominative by a clausal subject. Later,
we will consider examples where certain elements
are invisible rather than filling a case slot.

(6) That he owned a motorcycle surprised us

THN
I
Vv

/\
that  surprised

| | Ten
Ten[Nvom]  us[acc] T
| i Ten[Nvom]  us[acc]
T he[nom]  afacc]
he[nom] owned
I
afacc]
|
motorcycle

Putting all of this together, we arrive at the
following TSL grammar.°

(7) Case tier for English:

¢ Project: {Ten, D, Cine}
* Daughter string grammars:
Ten: {X:NOM, NOM - ACC, ACC + ACC, NOM - X,
AcC- X}
D: {X:GEN, GEN:ACC, ACC-ACC, GEN-KX,
ACC- X, X+ X}
Civrt {X-ACc, AcC- ACC, ACC X, XX}

This grammar incorporates several notational
shortcuts. A lone category label stands in for any
node of the given category regardless of its MG

A more elegant analysis might use finite C for the domain
of nominative case, mirroring C,y for non-finite clauses.



features. Additionally, a label like NowM stands in for
any nominative XP, regardless of its other features.
The reader may confirm that each daughter string in
the immediately preceding examples is well-formed
according to the grammar.

To review, we have a TSL-2 model of case assign-
ment which brings together all nominals in a case
domain as the tier daughters of a case assigner, using
the tier mother and sisters together in determining
the case of each nominal. Compared to earlier work,
the key innovation is the use of relative order among
tier sisters. In existing TSL analyses of movement
(Graf 2018, 2022b), all daughter string languages
are closed under permutation, that is, the daughters
can be shuffled with no change in wellformedness;
here, this no longer holds. As shown in the next
section, by making full use of both dimensions of
the tree tier, we can account for a wide range of
case phenomena in a straightforward manner.

2.6 Some consequences of the model

To close this section, I wish to briefly discuss a few
formal and linguistic issues related to the model
just presented.

Two chances for tier projection The definition
of a TSL tree language allows for tier projection
in the construction of the tree tier, and again in
the daughter string languages. In the preceding
example, there was no need for tier projection in the
second step, but this is not always true. As discussed
in Hanson (2023), adjuncts must be ignored for
purposes of case assignment, but if they are ignored
in the tree tier then any DPs inside them will be
strewn among those in the containing clause. This
problem can be avoided if we preserve adjuncts in
the tree tier, then filter them out in the daughter
string language. I make use of this technique in the
treatment of lexical case in Section 3.4.

Configurational case assignment As mentioned
in the introduction, the configurational perspective
on case has ample precedent in the frameworks of
Case in Tiers Yip et al. (1987) and Dependent Case
Theory (Marantz 2000; Baker 2015), among others.
While I do not conduct an in-depth comparison here,
I do wish to highlight a few key points. Case in Tiers
is a direct adaptation of autosegmental phonology
(Goldsmith 1976), which itself inspired the TSL
formal languages; unlike the current approach, it is
framed in terms of linear surface order among DPs.
The core idea of Dependent Case Theory is that
case is assigned according to relative c-command

relations among DPs in some domain; the present
model is an implementation of the same idea.

As noted by Vu et al. (2019), tree tiers also
subsume standard generative case theory, in which
case is a pairwise relation between assigner and
assignee. This is especially clear in the present
model: such relations are just the special case
in which the daughter string language is closed
under permutation, as with movement. In this way,
the model explains why case patterns which are
described so naturally by configurational theories
should exist—they are just examples of the more
general capabilities of tree tiers.

Tier sisters and command Although we are
using sister order as a proxy for structural
height/prominence, it is possible for a node X to
be the left sister of Y on the tree tier even though
X does not c-command Y in the phrase structure
tree. This could be useful in deriving certain c-
command violations, such as the limited possibility
for an NPI to be licensed by an element embedded
in a left branch (e.g. [[No one’s] directions] were
any help). On the other hand, if c-command is in
fact the relevant structural relation between DPs
for purposes of case assignment, this could lead to
incorrect predictions.

In practice, there is usually some independent
reason to project the root of a complex left branch;
this applies to adjuncts as just mentioned, but also
to clausal subjects and PP subjects. That said,
the issue points towards the need for additional
constraints beyond those provided by tree tiers,
as was already acknowledged by Graf (2022b).
The other major approach to subregular syntax
applies string constraints to paths which encode
command relations (Graf and Shafiei 2019; Hanson
2025b). It may be possible to recast much of the
present analysis in that system. However, given
the naturalness of the tree tier analysis of case, it
seems to me that the ideal solution for case would
be a hybrid system in which tier sister order is
guaranteed to respect c-command.’

Multi-tier patterns While a single case tier is
sufficient for the above fragment of English, this
might not be true for all languages. For example,

"While writing this paper, I considered redefining the tier
sister relation in terms of the d[derivational]-command relation
of Graf and Shafiei (2019), but this only created a new problem:
a single node could end up with several discontinuous daughter
strings. The complement spine model in Hanson (2025b),
which filters out the unwanted command relations, may be a
better starting point.



the analysis of Japanese in Hanson (2023) includes
three case tiers, corresponding to case in the verbal
domain (nominative, accusative, dative), case in
the nominal domain (genitive), and lexical case;
the entire case system is therefore MTSL-2.% In
this paper, I focus on typological predictions of a
single tier system, which by hypothesis is enough
to handle the structural cases of a single domain,
leaving a proper study of multi-tier patterns to future
work. That said, I do include several examples of
interactions across tiers in Section 3.

Assignment vs licensing Finally, a comment on
the issue of case assignment versus licensing. A
dependency tree is well-formed if it does not violate
any constraints in an (M)TSL tree grammar. Con-
ceptually, the presence of a case feature on a given
node can be interpreted as saying that it will be
assigned said case as part of the syntactic derivation.
In a mathematical sense, however, the model is a
pure licensing model; this applies not only to case,
but to all syntactic dependencies. It may also be
insightful to model case as a TSL transduction from
the dependency tree to the corresponding phrase
structure tree (see Graf 2023 regarding movement).

3 Cross-linguistic study

In this section, I demonstrate how the proposed
model of case assignment accounts for many well-
known and theoretically interesting patterns in the
syntactic distribution of case. As in previous studies
of this type, I emphasize how the natural parameters
of the model—the tier projection and the constraints
on the daughter strings—correspond closely to
attested cross-linguistic variation (§3.1). Specific
phenomena of interest include case spreading (§3.2),
variation in alignment (accusative, ergative, etc.)
(§3.3), interactions between lexical and structural
case (§3.4), domain effects (§3.5), and four types of
differential argument marking (§3.6). I also briefly
discuss what we do not see, and why the model
rules out such patterns (§3.7).

3.1 Parameters of variation

I wish to highlight two aspects of the TSL-2 model
of case which are the focus of the present study.
First, the model provides two basic parameters for
manipulation: i) the tier alphabet, which deter-
mines which items are visible, and ii) the bigrams
of the daughter string grammars. Each of these is

8 An MTSL language is just the intersection of several TSL
languages (De Santo and Graf 2019).

expected to vary across languages, and I show that
the obvious ways that they may differ aligns closely
with the variation that we see. For example, Graf
(2022a) explains how the difference between single
and multiple wh-movement boils down to presence
or absence of a single bigram in the daughter string
language. Similarly, many island effects arise from
the presence of extra nodes on the tier which in-
terrupt the relation between mother and daughter.
Here, I show that the same sorts of variation can be
found in the realm of case.

Second, we have considerable control over the re-
lationship between a domain node and two adjacent
DPs on the tier, both in the mother-daughter and
left-sister relations. For example, we can refer to the
properties of the the domain node to determine the
case pattern for its daughters, and to the properties
of the sisters in the derivation of differential argu-
ment marking. This also has precedent in previous
work in TSL syntax (Graf 2022a; Hanson 2025b);
as mentioned above, the main innovation here is the
specific focus on tier sisters. In contrast, our ability
to coordinate elements which do not stand in such
a relationship is extremely limited. Accordingly, I
show how many logically simple yet linguistically
unnatural patterns are ruled out on the grounds that
they are not TSL-2.

Of course, not every unattested pattern can be
ruled out in this manner. Many other factors are
involved, including substantive differences between
different types of dependencies as well as con-
straints on diachronic development and language
acquisition. Even so, we have a strong hypothesis
for what constitutes a possible case pattern, which
plausibly derives from some limitation of the un-
derlying cognitive system (Graf 2022a). This in
turn clarifies which gaps must be accounted for by
other factors, computational or otherwise; I suggest
some additional formal factors in Section 4.

3.2 Spreading

One of the major motivations of Yip et al. (1987)
was to account for case spreading, that is, situations
where a single case is assigned to multiple DPs
in some domain. We saw spreading of accusative
in the previous section, though as Yip et al. note,
Swedish would be a better example, since accusative
is plausibly the default case in English.

(8) Multiple accusative in Swedish (Yip et al. 1987)

Kungen gav honom henne (till maka).
the.king gave him.acc her.acc (for wife)



Similarly, Japanese allows multiple nominatives
and genitives in several contexts.

(9) Multiple nominatives in Japanese
a. Stative object (Hiraiwa 2001)
Mary ga eigo ga yoku dekiru.
Mary nom English nom well can.do
‘Mary can speak English well.’
b. Possessor raising (Kuno 1973)

Yama ga ki ga kirei desu.
mountain NoM trees NOM pretty are

‘The mountains—their trees are pretty.’

(10) Multiple genitives in Japanese

a. Multiple possessors (Saito et al. 2008)
Taroo no Chomsky no hon
Taroo Gen Chomsky GEN book
‘Taroo’s book by Chomsky’

b. Nominal subject/object (Saito et al. 2008)
yabanzin no Roomano hakai
barbarian GEN Rome GEN destruction

‘the barbarians’ destruction of Rome’

As discussed by Graf (2022b), multiple licensing
is also a straightforward prediction of the TSL-2
model: all we need is a bigram in the relevant daugh-
ter string grammar which duplicates the same item
twice. Thus, by including acc-Acc, NOM - NOM,
Or GEN-GEN, etc., we enable spreading without
the need to posit additional (covert) case assigners.
We also predict that spreading will continue if ad-
ditional DPs are present, since a daughter string
with three or more repetitions of, say, accusative,
has exactly the same bigrams: {x - Acc, acc - Acc,
acc- x}. Put another way, an SL-2 grammar cannot
distinguish “exactly two” from “two or more”.

While the literature rarely discusses such con-
structions, this appears to be true at least of posses-
sor raising in Japanese (Kuno 1973).° Furthermore,
restricting spreading to a maximum of two DPs
requires at least TSL-3. This kind of counting is
highly unusual in natural language, and TSL-3 can
generate many other strange patterns that TSL-2
cannot (see Section 3.7). In absence of contradic-
tory evidence, the TSL-2 analysis of spreading is
therefore preferred.

Another superficially similar phenomenon, not
treated by Yip et al. (1987), is case concord, in
which the case of the DP is realized in multiple
places, including the head noun, the determiner,

“Numeral quantifiers and PP modifiers of nouns also take
the no clitic, which would seem to imply an unlimited number
of genitives. But no can also be an adnominal copula, and it is
difficult to tell apart these two functions.

adjectival modifiers, and perhaps other elements.
An extreme example of this type from Panjima
(Pama-Nyungan), with five concordial elements, is
shown below.

(11) Ngatha  wiya-rna  ngunha-yu  maripa-yu
IL.noMm See-PST that-Acc man-Acc
paka-lalha-ku nharniwalk-ku
come-PRF-ACC hither-acc

warrungkamu-la-ku
morning-LoC-ACC

‘I saw that man who came this way this morning.’
(Blake 2001, ch. 4)

There are several ways this might be implemented.
The direct approach involves duplicating the bi-
grams of the spreading grammar to allow iteration
of each case. The trouble with strategy is that the
case shared among the concordial elements is not
arbitrary, but rather determined by the case of the
entire DP. One possible solution is to split the DSG
for D on the case tier into several, one for each case.

(12) Schematic grammar for case concord
Divoml: {X - NOM, NOM - NOM, NOM - X, X - X }
Disccl: {X-acc, acc- Acc, Acc- KX, X - X}
Dibsr]l: {X:DAT, DAT - DAT, DAT- X, X - X }

etc.

A better approach might be to treat case concord
as a kind of agreement, since person/number/gender
features are often shared as well. Furthermore, the
class of items involved is somewhat different, includ-
ing nouns and adjectives but excluding possessors
and arguments (e.g. the possessor of an accusative
DP does not become accusative). While the basic
idea remains the same, the tier for case assign-
ment would be completely separate from those for
case concord; see Hanson (2024a) for a possible
approach to the latter.

To briefly summarize, the TSL-2 model predicts
the existence of iteration. The appears to be bourne
out in several ways in the realm of case, mirroring
its appearance in long-distance harmony, multiple
wh-movement, and concord in the DP. However,
we cannot reasonably expect every such pattern to
occur in each of these domains. In particular, there
are TSL-2 patterns which are highly characteristic
of case but which are not nearly as robustly attested
elsewhere. We consider some of these below.

3.3 Alignment

Case marking correlates imperfectly with both se-
mantic role and grammatical function. In line with



the configurational view adopted above, I show
that many of the most common patterns correspond
exactly to minor differences in the structure of the
SL-2 daughter string language on a case tier. Note
that many languages employ multiple alignments in
the same domain, conditioned by various structural
and lexical factors, which I abstract away from here;
in Section 3.5 we consider case conditioned by
aspect and finiteness.

Following common convention, I refer to the sole
argument of an intransitive verb as S, the “more
agent-like” argument of a transitive verb as A, and
the “less agent-like” argument as O (cf. Bickel and
Nichols 2008). The case of S is usually the (literally)
unmarked case, which we call nominative. When A
and S share a case and O receives a different case,
we call the case of O accusative. This is known as
accusative alignment, and is the dominant pattern in
most Indo-European languages. It is also common
for S and O share a case to the exclusion of A. We
call the case of A ergative, and the overall pattern is
known as ergative alignment. This is the dominant
pattern in Shipibo (Panoan family).

(13) Shipibo (Baker 2015)

a. Maria-nin-ra ochiti noko-ke.
Maria-=rc-prT dog  find-PRF

‘Maria found the dog.’
b. Maria-ra ka-ke.
Maria-PRT gO-PRF

‘Maria went.’

For the languages under discussion, I assume
a consistent structural relationship such that A is
higher than O. I further assume following Baker
(2015) that ergative case in Shipibo is assigned
to the higher of two DPs (the A argument) in the
same clause.'” The basic grammar for ergative
alignment is therefore nearly identical to that for
accusative. The key difference is that the ‘new’
case of the transitive structure is introduced to the
left of nominative case.

(14) Grammar for ergative alignment
Gt = {X-NOM, X - kG, -NOM, NOM - X }

It is also possible for S, A, and O to each have
a distinct case (‘tripartite’ alignment), or for them

to all share the same case (‘neutral’ alignment).

The neutral grammar is identical to what we called

107t is likely that not every language with a case called
‘ergative’ works like this, which Baker acknowledges. See
Butt (2006, ch. 6) for additional discussion. In Section 3.5, I
examine another type of ‘ergative’ system.

Case of
Alignment S A o

Accusative NOM NOM  ACC
Ergative NOM NOM
Tripartite NOM ACC
Neutral NOM NOM NOM

Table 1: Common case alignments

‘spreading’ in §3.2, and the tripartite grammar is

given below.

(15) Grammar for tripartite alignment
Gt = {x-NoM, X- ,
ACC- X}

- ACC, NOM - KX,

We see that every logical possibility for the cases
of the canonical transitive verb is realized: either
A or O may have a special case, or both, or neither.
This is summarized in Table 1. Furthermore, each
variant differs in only a few bigrams compared to
the others. Note that some authors, such as Bittner
and Hale (1996), distinguish even more systems.
For example, internal and external arguments of
intransitive verbs may behave differently, which is
a major factor in certain dialects of Basque. Addi-
tionally, alignment may change according to tense
or aspect, as in Hindi. From the present perspective,
such “alignments” usually involve multiple domain
nodes, and will be addressed in Section 3.5.

Now, we ask what happens when there are more
than two arguments. Following Bickel and Nichols
(2008), I refer to the two objects of a ditransitive verb
as G (for the more goal-like argument) and T (for the
more theme-like argument); ditransitive subjects
are rarely distinguished from transitive subjects, so
they are still A. It is common for either G or T to
receive the same case as O, while the other receives
a new case. For example, G can be dative, and T
aligned with O. This occurs both in languages with
accusative alignment, such as German and Japanese,
as well as languages with ergative alignment, such
as Ingush (Nakh-Daghestanian).

(16) Japanese ditransitive verb

Jinga Yumini hon o ageta.
Jin Nom Yumi paT book acc gave

‘Jin give Yumi a book.” (Hanson 2023)
(17) Ingush ditransitive verb

Aaz cynna mashen jelar
Isc. 3SG.DAT car.NOM gave

‘I gave him/her a car’ (Bickel and Nichols 2008)

Maintaining our earlier assumption that the de-
fault linear order indicate c-command among base



argument positions, the grammar for such systems
are given below.

(18) Accusative alignment with dative G
G* = {X-NOM, NOM - ACC, NOM - DAT, DAT - ACC,
NOM - X, ACC - X }

(19) Ergative alignment with dative G
Gt = {X-NOM, X-1RG,
DAT - NOM, NOM - X }

- NOM, - DAT,

It is also possible for T to have a special case and
G aligned with O, or for all three to be aligned, with
various relationships to S/A. On top of this, some
languages may employ low goals rather than high
goal, or perhaps include both structures. While I
cannot do justice to the full typology here, what is
clear is that as with transitives, several well-attested
systems correspond to simple manipulations of the
TSL-2 grammar: is there a third basic case and
does it occur before or after the case of O?

We could continue in this fashion by asking what
happens when there are four arguments. Although
simplex predicates with four DP arguments are rare
(perhaps nonexistent), they can be constructed by
valency increasing operations such as morpholog-
ical causatives. Unfortunately, as with spreading,
the literature on case rarely discusses such data. For
instance, not a single example of a causative of a
ditransitive could be found by searching all index
entries for both “causative” and “ditransitive” in the
900-page Oxford Handbook of Case (Malchukov
and Spencer 2008). However, Hanson (2023) notes
that such constructions are possible in Japanese,
and the middle two DPs are both dative (both da-
tives are plausibly structural, or at least ambiguous
between structural and lexical dative).

(20) Causative of ditransitive
Kenga Jinni Yumini hon o agesaseta.
Ken nom Jin paT Yumi pDAT book acc gave.caus

‘Ken made/let Jin give Yumi a book.’

The grammar proposed there, shown below with
extraneous details removed, involves spreading of
dative.

(21) Verbal cases in Japanese
G* = {X-NOM, NOM - ACC, NOM + DAT, DAT - DAT,
DAT + ACC, NOM - X, ACC- X }

While further investigation is clearly needed, our
survey of alignment clearly supports the idea that
the various structural cases available in a given
domain can be assigned according to a TSL-2
grammar. There are, of course, alternatives that

could fit the readily available data. For example,
we could employ a traditional generative analysis,
in which each case is associated with a unique
functional head: T, Aspect, Voice, Appl, etc. But
then we would lose generalizations like the dative
rule in Japanese.!! In contrast, such patterns are
a straightforward prediction of the TSL-2 model
with very course case domains.

3.4 Lexical case and visibility

In the preceding sections, we focused mostly on
the structure of the constraints. Now, we begin to
consider the contents of the tier alphabet as well.

In Section 2.5, I showed how a clausal subject
fills the nominative slot in English, which I called
case absorption. When a lexically case-marked DP
occurs in a particular case position, it is possible
for the corresponding structural case to instead be
displaced to the next available DP. This occurs with
lexical datives in Icelandic.

(22) Case displacement in Icelandic (Yip et al. 1987)

a. Siggi leyndi konuna
S.NoM concealed the.woman.acc
sannleikanum.
the.truth.

‘Siggi concealed the truth from the woman.’

b. Siggi sagdi barninu
S.~owm told  the.child.

‘Siggi told the child the story.’

sOguna.
the.story.acc

c. Barninu batnadi
the.child. recovered.from
veikin.

the.disease.NOM

‘The child recovered from the disease.’

When occurs in the lowest (oblique) po-
sition, the subject and first object are unaffected.
But when it marks in the first object position, ac-
cusative is displaced to the second object, and when
it marks the subject, nominative is displaced to the
object. Icelandic is a particularly good example
of the latter phenomenon, as it is clear that the
lexically-case marked subject is in fact in the usual
subject position (Zaenen et al. 1985).

The core of the analysis is to make lexical datives
as invisible on the tier controlling structural case
in the clause. That is, the tier alphabet contains T
and any D marked for structural case (nominative,

"The idea that dative is the case of the middle of three DPs
originates in Kuno (1973). In Baker (2015), dative applies
to the upper DP in the domain of VP, but only when vP is a
phase. Kuno’s generalization therefore becomes an accident.
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Figure 2: Derivation of case displacement. Lexical
datives appear on the tree tier, but are ignored in the
daughter string language of T. Nominative and accusative
are adjacent as usual.

accusative, and perhaps structural dative) but not
lexical dative. As aresult, the tiers for the above ex-
amples look the same as they would for an ordinary
transitive/intransitive clause.

As mentioned in Section 2.6, there is a compli-
cation, which is that any DPs inside the invisible
lexical dative will be strewn among the arguments
of the containing clause. The solution, borrowed
from Hanson (2023), is to retain lexical datives in
the tree tier, but ignore them in the daughter string
language, which is now properly TSL-2. This is
illustrated for (22b) in Figure 2.!?

As a final remark, though I have not specified
how lexical dative itself is assigned in Icelandic,
lexical case is generally held to be assigned locally
to arguments of specific predicates. This means
that lexical case occupies the tier which contains
everything; in other words, a simple SL. grammar
will do. But as we have seen, it is still formally
interesting due to its interaction with cases assigned
on non-trivial tiers.

3.5 Domain effects

Next, we consider effects arising from the the nature
of the domain nodes which appear on the tier.

As mentioned in Section 2.6, it is normal to have
several case domains, which might include TP, VP,
DP, and perhaps others. Case may also correlate
with clausal properties such as aspect, as in Hindi.

(23) Alignment split by aspect in Hindi (Mahajan 1990)

a. Raam rotii khaataa thaa.
Raam.Nowm bread.Nowm eat.IPFV be.PST

‘Raam ate bread (habitually).’

2Hanson (2023) uses this technique to factor out PP
adjuncts—Ilexical datives do not require this treatment due to
a quirk of the grammar of Japanese. We might also use it for
PP arguments that induce case displacement, to the extent that
such PPs can be distinguished from DPs with lexical case.

b. Raam-ne rotii
Raam-

khaayii.
bread.NoM eat.PFV

‘Raam ate bread.’

Based on this data, imperfective clauses have
neutral alignment while perfectives are ergative.
(Hindi also has differential object marking, which
is covered in §3.6.) Leaving aside the details, let us
assume that the Asp(ect) head, realized by an aux-
iliary only in the imperfective, controls alignment
according to the following grammar:

(24) Split alignment in Hindi
* Project: {Asp, D}
* Daughter string grammars:
Ipfv: {x-~Nowm, NOM - NOM, NOM - X }
Pfv: {x-Nom, X - ErG,
NOM - X }

- NOM, NOM - NOM,

Inreality, itis more likely that neutral and ergative
alignment are associated with Asp and T or vice
versa (Thomas McFadden, p.c.), but without delving
into the details, it is difficult to distinguish between
these alternatives. The key point is that major
category alone need not be the distinguishing factor.

However, a clear example of this type can be
found in Basque, in which finiteness is the distin-
guishing factor. For context, transitive clauses show
ergative alignment, while the case of an intransi-
tive subject varies. The data is complex, but in
western/central dialects, the basic generalization is
that a lone external argument receives ergative case,
while a lone internal argument receives absolutive
(=nominative) case, a pattern which is sometimes
called ‘Split S’.

(25) Split S in Basque (Berro and Etxepare 2017)
a. Jon-ek dantza-tu du.
Jon- dance-PRF AUX
‘Jon has danced.” (unergative)
b. Jon eror-i  da.

Jon.Nowm fall-pPRF AUX

‘Jon has fallen.” (unaccusative)

By testing a variety of constructions, it is possible
to show that ergative case is only available in the
domain of finite T (Rezac et al. 2014). For example,
embedded finite clauses can have ergative subjects,
whereas in gerunds, which are non-finite, ergative
marking is lost.

(26) Ergative is lost in gerunds (Rezac et al. 2014)

a. [Katu-ek sagu-ak harrapa-tu
cat-pL. mouse-PL.NOM  caught
dituzte-la] ikusi dut.

Aux-that seen AUX
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Figure 3: Ergative in Basque is available only in the domain of finite T. From left to right: unergative, unaccusative,

transitive finite, transitive gerund.

‘I saw that the cats caught the mice.’

b. [Katu-ak sagu-ak harrapa-tzen]
cat-PL.NOM mouse-PL.NOM catch-ing
ikusi ditut.
seen AUX

‘I saw the cats catch the mice.’

We can derive this pattern if we assume that
TP and VP are case domains and that only finite
T can assign ergative; both V and non-finite T
cannot. This is illustrated in Figure 3. I leave open
whether the domain nodes should absorb case, or
whether they should be ignored in the daughter
string language as in Section 3.4.

Itis also possible for a domain node that is usually
present to be invisible in certain contexts. This is the
basis of the analysis of long-distance (cross-clausal)
case assignment in Hanson (2023), as exemplified
by constructions such as the following.

(27) Finite ECM (adapted from Kishimoto 2018)

Kenga [Eri{ga/o} kawaii to] omotteiru.
Ken nom Eri {nom/acc} be.cute C  think

‘Ken thinks that Eri is cute.’

While I cannot go into detail here, the basic idea
is that certain lexical predicates optionally select
an embedded complementizer which is invisible
on the relevant tier. Thus, all arguments become
dependents of the upper case assigner, effectively
merging two case domains, with the result that
the embedded subject receives accusative case like
a canonical object.!? Though it is perhaps more
common to analyze such phenomena as involving a
truncated clause structure, the TSL approach allows
us abstract away from the precise nature of the
structural difference. This is helpful for Japanese
since the particle fo appears extremely high in the

31n Japanese, the embedded subject need not vacate the
clause for this to happen, though as discussed below, we can
also handle case alternations triggered by movement in the
present system.

extended CP (Saito 2015), yet is still present under
long-distance assignment of accusative.

To summarize what we have seen so far, we can
derive many of the most common variations in case
marking simply by manipulating the contents of
the tier alphabet, the number of cases, and their
positions in the bigrams of the daughter string
grammars. In the next section, we consider the last
obvious variable, which is to utilize features of DPs
other than case in our grammars.

3.6 Differential argument marking

Differential argument marking (DAM) refers to
phenomena in which some morphological marking
of a DP, including but not limited to case, is only
sometimes present; see Witzlack-Makarevich and
Serzant (2018) for an overview. DAM subsumes
both differential object marking (DOM) as well as
differential subject marking (DSM), and tends to
be linked to discourse and semantic factors, which
themselves could involve the argument itself or a
co-argument. Here, I show that the TSL-2 model
derives this four-way typology.

We begin with a classic example of DOM, as il-
lustrated with accusative case in Sakha (Turkic). In
Sakha, accusative case marking is associated with
a definitive/specific interpretation as well as move-
ment out of the VP, as diagnosed by the position of
manner adverbs.

(28) Sakha DOM (Baker and Vinokurova 2010)

a. Masha salamaat-*(y) tiirgennik sie-te.
Masha porridge-acc quickly eat-pst.3sG

‘Masha ate the porridge quickly.’

b. Masha tiirgennik salamaat-(#y) sie-te.
Masha quickly porridge-acc eat-psT.3sG
‘Masha ate porridge quickly.’

(acc on ‘porridge’ only with contrastive focus)

Baker and Vinokurova (2010) posit that ac-
cusative is assigned to the lower of two DPs in
the domain of T (as I have been assuming), and that



Locus of Controlling Property

Subtype Self External

DSM Kham, Folopa, Eastern Ostyak,
Umpithamu Ika, Kanuri

DOM Hindi, Spanish, Ik

Turkish, Sakha

Table 2: Typology of self/externally driven DAM

movement of the object out of the VP is what causes
it to receive accusative case. That movement is the
trigger for DOM is not a foregone conclusion, as I
discuss below, but let us adopt this view for now.
As discussed in Graf (2022b) and Hanson
(2025b), we can handle certain interactions between
syntactic dependencies by referencing the MG fea-
tures for one dependency in the TSL grammar for
another, as there is no a priori reason why such
information should not be available. For example,
case-sensitive agreement is modeled by projecting
only D heads bearing an appropriate case on the tier
regulating agreement. Here, we assign accusative
only to DPs which bear the feature for object shift
in addition to appearing after another another DP
on the tier. This is illustrated in the grammar below.

(29) Accusative DOM triggered by object movement

* Project: Ty, all D

e DSG of T: {X - Dixoml, Dixom] - Di-oshift, accl,
D[NOM] . D[NOM], D[NOM] - X, D[—oshift, Acc] ¢ D(}

If such constraints are generally possible, we pre-
dict that movement of the object may also influence
ergative case marking of the subject, a kind of DSM.
Baker (2015, pp. 127-129) also gives several exam-
ples of this type. In addition, we predict that DSM
could be triggered by an internal property of the
subject, or conversely, DOM triggered externally by
a property of the subject. As discussed by Daniel
(2024), all four possibilities are realized. The set
of examples she cites are shown in Table 2.

Atleast one cell in the typology is problematic for
many approaches to case. For example, self-driven
DSM is unexpected under Baker’s assumptions,
since subjects do not normally move for seman-
tic/discourse reasons, while externally-driven DAM
is generally unexpected under functionalist theories
(Baker 2015, pp. 129-130). From the present per-
spective, all four cells are equally easy to derive.
Furthermore, movement need not be the trigger;
it could also be agreement, or the underlying se-
mantic/discourse feature, if we make it available

in the syntax. Indeed, Hindi also has differential
object marking (not shown previously), but unlike
in Sakha it is not thought to involve movement.
We can therefore provide a maximally simple
explanation for the four-way typology: given that
the subject and object appear in the same tier bi-
gram, we can reference the properties of either in
determining their cases. In future work it would be
important to confirm whether global case splits (cf.
Barany 2017), in which the combined properties
of both the subject and object influence case or
agreement, can be handled in the same manner. In
principle this should be possible, but the data is
complex enough that a closer look is warranted.
As this marks the end of our final case study, the
case phenomena which have been treated in this
paper are summarized in Table 3. Just from this
brief survey, we have identified clear correlates of
visibility in both the tree tier and daughter string
language as well as various manipulations of the
mother-daughter and sister-sister relations on the
tier. Conversely, many common and sometimes
theoretically problematic case phenomena have a
straightforward analysis in the TSL-2 model.

3.7 Non-existent case patterns

Having shown how many of the positive predictions
of the TSL-2 model for case are bourne out, I close
this section by examining some non-existent pat-
terns which are ruled out purely on formal grounds.
Graf (2022b) constructs a selection of logically
simple yet unattested island constraints, and notes
that none of them are TSL-2. Now, consider the
following hypothetical case systems:

(30) 2x2 alignment: the first two DPs are nominative;
the next two DPs are accusative; repeat

(31) Anti-local dependent case: the subject is nom-
inative if there are one or two arguments and
ergative if there are three or more; objects are
always accusative

(32) Coordinated alignment: when two clauses are
coordinated, one must have accusative alignment
and the other ergative, in either order

(33) Rationed dative case: up to two clauses may
contain dative DPs; the rest use genitive instead

(34) Rotating alignment: the main clause is ac-
cusative; a singly embedded clause is ergative;
a doubly embedded clause is accusative; etc.

All of these are straightforwardly ruled out due
to requiring some non-TSL-2 mechanism, either in
domain node identification or in the daughter string
language:



Phenomenon Section One line summary

Spreading §3.2 Allow NOM - NOM, ACC - ACC, etc. in the DSL

Alignment §3.3 Does the marked case precede or follow the unmarked case?
Split alignment §3.5 PFV/IPFV, Trn/T e, €tc., have different DSLs

Long-distance case §3.5 Certain C heads are invisible on the structural case tier
Case absorption §2.5 P/C/etc. are visible on the tree tier and in the DSL

Case displacement §3.4 Lexical case-marked D is invisible in the DSL

Diff. argument marking §3.6

DSL can reference non-case features of D

Table 3: Summary of case patterns and their TSL-2 analysis

L]

A window larger than two (30, 31)
Global boolean logic (32)
Threshold counting (33)

Modulo counting (34)

These examples were selected in part because
they are conceptually straightforward yet extremely
unnatural from a linguistic perspective. They are
also simple in computational terms, all being regular
over dependency trees, and with the exception of
(34), subregular. As such, we have good reason to
believe it is TSL-2 specifically that characterizes
the class of possible case patterns—it is powerful
enough, but also not overpowered.

One possible objection to this line of reasoning
is that all of the above systems are clearly dysfunc-
tional as a means of mapping DPs to grammatical
positions, and are therefore already ruled out for this
reason, irrespective of computational complexity.
But this mapping is tenuous at best even in real lan-
guages. Already, we have seen many examples of
grammatical roles being conflated under the same
case, and of the same role being split. The mapping
is also subject to extensive but not unlimited varia-
tion. There remains ample room for formal factors
to play a role in explaining the typology, and the
fact that TSL-2 makes approximately the right cut
is unlikely to be a coincidence. This is especially
true when we consider the broader picture, since
seemingly unrelated phenomena such as movement
and long-distance phonotactics also seem to obey
the same restriction.

4 The overgeneration question, or, what
makes a possible case pattern?

In the preceding section, we saw how many robustly
attested case patterns are TSL-2, and in contrast,
how many simple yet unattested patterns are not.
Now, we should also ask whether there are any
instances of undergeneration and overgeneration. |

am not aware of any attested case patterns which
are clearly not TSL-2 (undergeneration), but we
can construct certain unattested patterns which are
TSL-2 (overgeneration). For instance, nominative
and accusative could alternate according to the
grammar below:

(35) G* = {x-NOM, NOM-ACC, ACC-NOM, ACC-K,
NOM - X }

This pattern is only slightly different from (30) in
that it utilizes a window of size 2 rather than 3, but
it is just as unnatural.

However, as discussed in Section 3.1, we can-
not expect every (T)SL-2 pattern to be realized in
every type of linguistic dependency. Some, like
iteration, are shared across many dependency types,
while others show up only here and there. Indeed,
although alternating patterns like the above are un-
natural for case, they can be found in the realm
of category selection—D selects N, which selects
P, which selects D, and so on—as well as syllable
structure (Hanson 2024b). Another set of patterns
is characteristic of in feature-matching operations
such as long-distance harmony and syntactic agree-
ment (Hanson 2025b). Case exhibits yet another
slice of the overall space of TSL-2 patterns.

Can we say anything more specific about the
subclass of TSL-2 which is representative of case?
I believe that we can. As mentioned at the outset, I
have assumed that case is fundamentally a relation
between one or more DPs which indicates their
relative position in some domain. If this is on the
right track, it is reasonable to posit that the map-
ping from position to case must be monotonic. This
would rule out the example in (35), in which the first
and third DPs are mapped to nominative, with the
second mapped to accusative, much like the *ABA
constraint in morphology. Furthermore, this would
be just one of several monotonicity requirements af-
fecting case, along with morphological syncretism



(Graf 2019), visibility (Bobaljik 2008), and locality
(Poole 2022; also see Graf 2020).

Another possible formal restriction relates to it-
eration/spreading.'* In previous examples, only a
single case in each daughter string language could
iterate. I propose that this is a hard constraint. Sup-
pose that we had a language which is like English
except that both nominative and accusative iterate.

(36) G* = {x-NOM, NOM - NOM, NOM + ACC, ACC * ACC,
NOM - X, ACC - X }

Now, whenever there are three DPs in a clause, the
middle may be either nominative or accusative, with
no corresponding difference in structure or meaning;
if there are four, the number of possibilities only
increases. This seems extremely unnatural.

Intuitively, the order of cases assigned in a given
domain should be deterministic in the sense that
only one sequence is permitted for a string of a
given length, modulo category and other features.
Restricting iteration to a single case slot achieves
this for the present example. More generally, it
could be derived if the string-to-string mapping was
found to be a input tier-based strictly local (ITSL)
function in the sense of Burness et al. (2021). This
provides further motivation for revisiting case as a
transduction, as suggested in Section 2.6.

In summary, there may be some unattested case
patterns that are TSL-2, but there are far more that
are not. Once embedded in a larger theory, the
unwanted patterns can be further whittled down by
the other factors—computational or otherwise—for
which we have independent evidence.

5 Conclusion

In this paper, I have argued that the typology of
case dependencies in syntax is explained well by
the assumption that they are TSL-2. Major points
of cross-linguistic variation such as presence of
iteration, the structural order among cases, the visi-
bility of DPs and domain nodes, and interactions
between DPs in the same domain naturally fall out
from the parameters of the model, while many unat-
tested patterns are excluded. Case therefore joins
agreement, movement, and long-distance phonotac-
tics in exemplifying the close link between formal
typology and computational complexity, further
strengthening the TSL-2 hypothesis.

14This proposal builds on a suggestion by a reviewer that the
order of cases must not be uniformly reflexive or irreflexive.
The former constraint is too strong (just one case with iteration
is reflexive) and the latter is too weak, as described in the text.

This does not at all mean that the investigation of
the subregular complexity of case is complete. As
mentioned at the outset, the typological predictions
of a multi-tier system of case assignment are not
nearly as clear as those for a single tier. The
same can be said of movement, agreement, and
the interactions among these phenomena. Working
this out will require a close examination of the
grammars of individual languages, similar to the
study of Japanese case in Hanson (2023). We should
also carefully investigate the parallels between case
and agreement, particularly complex DAM effects,
which have been argued by theorists as a reason for
unification under the Agree operation (cf. Clem and
Deal 2024). The present perspective also argues
for unification, but of a very different sort: given
that case and agreement are built upon the same
computations and both can involve multiple DPs
which are adjacent on a tier, the existence of such
parallels is exactly what we expect.

In addition, the present study highlights several
directions for further investigation of the formal
model. These include treating case in the mapping
from the dependency tree to the phrase structure tree,
determining how best to reconcile the tree tier model
with the c-command constraint, and exploring other
formal constraints such as monotonicity which may
complement subregular complexity. Now that we
have a clearer understanding of the aspects of case
which are explained well by the TSL-2 model, this
should help with identifying good candidate factors
to handle the rest.
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