Lexicalization & markedness
Synthetic versus analytic comparatives in Ukrainian

2 2

Jeroen van Craenenbroeck!2  Stef Grondelaers
CRISSP/KU Leuven ZMeertens Institute

March 16, 2026

Anastasiia Vyshnevska"

Abstract

This paper explores to what extent the Nanosyntactic Lexicalization Algorithm can be used
to predict markedness patterns in lexicalizations. We first discuss how the algorithm could
be used to set up a markedness hierarchy between derivations involving phrasal spell-out,
movement, and complex left branch formation, and then proceed to test these predictions
experimentally in the domain of adjectival comparative formation in Ukrainian. The experi-
mental results confirm (a) that analytic comparatives are more marked than synthetic ones,
and (b) that the markedness gap is larger with adjectives that form their analytic compara-
tive with the suffix -§ than with the ones that select the allomorph -is.

|  Introduction

This paper focuses on pairs of linguistic expressions that represent alternative ways of ex-
pressing the same information. An example is given in ().

() a. tepl-i§-yj
warm-CMPR-AGR
‘warmer’
b. biljs tepl-yj
more warm-AGR
‘warmer’ Ukrainian

Ukrainian has two ways of forming the comparative of an adjective: the synthetic option
shown in (la), and the analytic one illustrated in (Ib). In the first, the root of the adjective is
combined with a comparative suffix (-is in (1a)), while in the second, the comparative mean-
ing is expressed by a separate free morpheme that precedes the adjective (bilj§ in (1b)). The
choice between the two is sometimes said to be register-related (Horpyny<¢ 2004:108) or influ-
enced by the phonological form of the adjectival root (Danyenko and Vakulenko 1995:25), but
according to Pugh and Press (1999:152-153), both options exist for all adjectives in Ukrainian.
In this paper we examine the choice between synthetic and analytic comparatives in Ukrainian
from the point of view of Nanosyntax (Caha 2009, Starke 2009). A key ingredient of that frame-
work is the Lexicalization Algorithm (LA), an ordered series of operations designed at arriving
at the optimal lexicalization for a specific constellation of formal features. Importantly, the
LA is deterministic and converges on a single result. This seems to render it unsuitable to
deal with pairs of equivalent forms like the one in (): assuming one of the two emerges from
the LA as the most optimal lexicalization, the other one will simply never surface. In what
follows we explore to what extent the LA can nonetheless be used to shed light on pairs of
synthetic and analytic adjectives. That involves reconceptualizing the LA so that it no longer
uniquely picks out the one preferred lexicalization candidate, but that it also leaves room for



other, less preferred and more marked, options. We then proceed to test the predictions
raised by this approach experimentally.

This paper is organized as follows. Section 2 provides the theoretical background for the
paper: we introduce the Lexicalization Algorithm and illustrate its workings, in particular vis-
a-vis the relative ordering of phrasal spell-out, lexicalization-driven movement, and complex
left branch formation. Section 3 introduces the empirical domain we will focus on, i.e. com-
parative adjectives in Ukrainian. This language is interesting not only because it makes per-
vasive use of both the analytic and the synthetic option of comparative formation as shown
in (1), it also has two types of analytic comparative, which we will analyze (following Vysh-
nevska 2025) as instantiating two different options of the LA. In section 4 we experimentally
test two predictions raised by our theoretical discussion, and show that they are both borne
out. Section 5 discusses the experimental results, and section 6 sums up and concludes.

2 The Lexicalization Algorithm & markedness

Nanosyntax is a Late Insertion, Syntax-all-the-way-down theory of grammar. The atoms of
the syntactic derivation are individual formal features, and after each instance of Merge, lex-
icalization takes place. Only upon successful lexicalization can the next feature, i.e. the next
head in the functional sequence, be merged. Lexicalization invariably targets phrases; individ-
ual features cannot be lexicalized.! The lexicalization process is laid out as a series of ordered
steps, in the so-called Lexicalization Algorithm, a simplified version of which is given in (2).2

(2)  The Lexicalization Algorithm:
After merging a (projecting) feature F:

lexicalize FP;

if that fails, move (the spec of) the complement of F and lexicalize;

if that fails, Merge FP as a (projecting) complex left branch and lexicalize;

if that fails, backtrack to the previous Merge cycle and try the next step in the
algorithm there.

a0 oo

In what follows we demonstrate the workings of the LA, focusing in particular on the first
three options: (i) wholesale lexicalization of FP (2a), (ii) lexicalization after movement (2b),
and (iii) Lexicalization after merger of a projecting complex left branch (2c). These are also the
three options we will argue are in a markedness relation in the case of Ukrainian comparatives
in the rest of the paper. In order to make the discussion a bit more concrete, we illustrate the
various steps of the LA on the basis of past tense formation. More specifically, let us assume
the syntactic derivation has arrived at the stage depicted in (3).

(3) VP

AN

Recall that at each Merge cycle the derivation needs to be lexicalized. Suppose the English
lexicon contains the lexical item bring in (4). This entry consists of three parts: its phonolog-
ical representation, the syntactic structure it can lexicalize, and its conceptual information
(represented by small caps). In the remainder of the paper we focus exclusively on the syn-
tactic representation and ignore the other two.

(4) < [brig/ , VP , BRING > & bring

'For a more elaborate introduction into Nanosyntax, we refer the reader to Starke (2009), Taraldsen (2019),
De Clercq et al. (2025), Caha (to appear).

2See the papers in Caha et al. (2025) for recent, in-depth discussion of the LA. The final step of the algorithm,
backtracking, will not play a role in this paper.



Note that the representation in (4) states that the verb bring can lexicalize an entire con-
stituent. This is in fact one of the central assumptions of Nanosyntax: lexicalization invari-
ably targets constituents.> Lexicalization now boils down to a matching operation between
the syntactic representation inside a lexical entry—a so-called L-tree—and the current stage
of the syntactic derivation (call it the S-tree). It is successful if the S-tree is contained in the
L-tree. In the example under consideration the S-tree in (3) is identical to—and hence by
definition contained in—the L-tree in (4). This means the structure in (3) can be successfully
lexicalized as bring, a state of affairs we represent as follows:

(3)

bring
Now suppose we Merge a past tense head with this structure. This is shown in (6).

(6) TP

Tpast

bring

After this instance of Merge—just like after any other—the LA kicks in. It first attempts to
lexicalize the entire structure in (6) in one go. In this particular case, this attempt is successful
because the English lexicon also contains the entry in (7).

(7) TP & brought

The past tense form of bring is a portmanteau morpheme, namely brought. In Nanosyntactic
terms, this means that its L-tree spells out both the verbal sequence that was previously
lexicalized by bring and the past tense node.* With respect to the derivation in (6), this means
that brought can spell out the entire TP in one go, thereby overriding the earlier lexicalization
of VP as bring. This is represented in (8).

(8) TP

TN

Tpast VP

AN

brought

The Llexicalization just sketched illustrates the first step of the LA in (2): a new feature F is
merged into the fseq (Tpast in this case), lexicalization is triggered, and the lexicon contains
an entry that can lexicalize the newly created FP in one go. Suppose however, that it was not

3See Halle and Marantz (1993), Ramchand (2008) and much literature in their wake for the assumption that verbs
can be syntactically complex.

“The branch connecting the TP-node with the one labeled bring is a pointer (hence the arrow). It is a technical
device to ensure that brought can only override the past tense of bring, not of any other verb. Pointers will be of no
concern to us in this paper, but see Van Craenenbroeck (2025b) for discussion.



the past tense of bring we were trying to derive, but that of work:

(9) TP

Tpast

work

In this scenario, the lexical entry in (8) is of no use, given that this form is tailored to be only
the past tense of bring (see note 4 above). On the other hand, there is no other Llexical item
that can lexicalize the past tense of work in one go. The only item that can lexicalize part of
the structure in (9) is the regular past tense ending -ed. Its lexical entry is given in (10).

(10) TP & -ed

/

Tpast

There are two things we need to point out about this lexical entry. First, recall thatin Nanosyn-
tax lexicalization invariably targets phrases. This means that -ed cannot simply lexicalize the
past tense feature; it has to lexicalize an entire TP headed by that feature. Second, note that
the TP in (10) is unary-branching. Given that Merge is always binary, this implies that the lex-
ical item in (10) can only show up after movement has taken place, which brings us to the
second step in the LA. The reasoning goes as follows: after the merger of Tpast in (9), lex-
icalization is attempted according to the procedure outlined in the LA. In the first step we
attempt to lexicalize the structure as is, but that is not successful, because there is no lexical
item that matches the entire FP. The lexical items work and -ed together do contain all the
material that makes up the S-tree in (9), but the L-tree in (10) is not a subconstituent of the
S-treein (9). Given the matching and lexicalization are constituent-based, this means that -ed
is not a possible candidate for lexicalizing (part of) the S-tree in (9). As a result, the first step
of the LA fails, and we move on to the second one, i.e. movement of the complement of Tpast
to the left:

(1
TP

/

work Tpast

This movement operation changes the constituency of the tree.® In particular, while work
can continue to lexicalize VP as before, there is now a unary-branching TP on the right that is
a perfect match for the L-tree in (10). This means the structure in (I |) can be spelled out as
worked:

(12)

work —ed

This derivation has illustrated the second step of the LA: spelling out the structure as is was

SNote that this type of evacuation movement is assumed not to leave traces (or alternatively, the traces it leaves
are inaccessible to the Lexicalization Algorithm, much like how one of the copies in a movement chain is not pro-
nounced under the copy theory of movement).



not an option, and so evacuation movement took place. After this movement, individual
lexical items were able to lexicalize the various subconstituents of the S-tree. In order to
illustrate the third step (merger of a projecting complex left branch), we need to turn to a
different language. In particular, assume that instead of bring or work, the VP is lexicalized as
the Anywa verb riBé ‘thread’:®

(13) TP

Tpast

raBo

Just as was the case with work in English, the verb rdBd has no corresponding portmanteau
past tense form. This means that the TP in (13) cannot be lexicalized in one go, and step two
of the LA is attempted. This leads to the configuration in (15).

(14)
P

/

riBs Tpast

Unlike English, however, Anywa has no appropriate past tense suffix that can be used to lexi-
calize the newly created unary-branching TP. This means the second step of the LA has failed
as well, and we need to resort to step three. In this step, F is no longer merged with the fseq
as an individual feature, but rather as a projecting phrase. A representation of this is given in

(15).
(15) TP

TP
Tpast .
raBo

In this structure, Tpast first projects into a TP.7 This TP is then merged with the clausal spine,
and it projects in this spine. This new structure leads to a successful lexicalization in Anywa
because this language has in its lexicon the prefixal element a- with the lexical entry in (16).

(16) TP & a-

Tpast .
The L-tree in (16) is like the one in (10) in that in both cases the morpheme in question is
specialized for lexicalizing past tense. They differ, however, in the shape of the tree: the
L-tree of -ed is unary-branching, while the one in (16) has a binary bottom. Combined with
constituency-based matching and lexicalization, this means the lexical entry for -ed can only
be inserted after evacuation movement has taken place, while the one in (16) can only be

6All Anywa data are from Dryer (2013), who in turn cites Reh (1996). It should be clear that we are using these
data for expository purposes only, and that the derivations presented below are not intended as an actual analysis
of past tense in this language.

7In order for it to be able to project, it needs to merge with another feature. In the representation in (17) we use an
empty placeholder, represented by a dot (see Vyshnevska (2025) and in a non-Nanosyntactic context, Van Craenen-
broeck and De Belder (2015)), but any other feature (e.g. an aspectual one) would do. See also Van Craenenbroeck
(2025a) for discussion and an alternative based on multidominance.



merged as a projecting complex left branch. More generally, this is how Nanosyntax derives
the distinction between “post-elements” like suffixes and clause-final particles, and “pre-
elements” like prefixes, auxiliaries, or clause-initial complementizers. Applied to the exam-
ple at hand, this means the derivation in (15) can now successfully be lexicalized as ardBé
‘threaded’:

(17) TP

ruBaé
a-

This concludes our illustration of the first three steps of the Lexicalization Algorithmin (2). As
has become clear, this algorithm works strictly deterministically: steps are followed in a fixed
order, and once an option is successfully chosen, later options are no longer attempted. This
seems like it would make the LA ill-suited to deal with cases of optionality and markedness,
i.e. situations in which there are two alternative ways of lexicalizing a particular structure,
with one option possibly more marked than another. In this paper we want to explore to what
extent the LA can nonetheless be used to shed light on such cases. In particular, we explore
the hypothesis that when the algorithm chooses a non-optimal option—when it skips a step
as it were—the result is not necessarily ungrammatical, but might simply be a more marked
Lexicalization option. There are various possible ways of implementing this idea. For instance,
one could imagine that instead of a successful LA-operation blocking all access to the next
one, each additional LA-operation incurs a cost, and the more costly a particular derivation,
the Less likely it is to surface as the preferred form for language users. Alternatively, the
LA could be inherently strictly deterministic, but particular contexts—e.g. language contact
or identity-driven linguistic behavior—could lead language users to flaunt the grammatical
rule and opt for an alternative derivation. The data we discuss in this paper will not allow us
to make a choice between these different implementations. Instead, we focus on the more
general, overarching idea that some of the markedness patterns we find can be predicted by
the order of operations that is inherent in the LA.

The reason for thinking along these lines is because some of the pairs we find in natu-
ral language seem to correspond quite naturally to different steps in the LA. Consider for
example the Dutch data in (18).

( [ 8) VERB IRREGULAR PAST TENSE REGULAR PAST TENSE
jagen ‘to hunt’ joeg jaag-de
melken ‘to milk’ molk melk-te
schuilen ‘to hide’ school schuil-de
spugen ‘to spit’ spoog spuug-de
vragen ‘to ask’ vroeg vraag-de
waaien ‘to blow’ woei waai-de
zeiken ‘to complain’ zeek zeik-te
delven ‘to dig’ dolf delf-de
kerven ‘to carve’ korf kerf-de

Like English, Dutch has both regular and irregular past tense verbs. As shown in the table
in (18), however, some verbs allow both forms (to varying degrees—the nature of this varia-
tion need not concern us here). From the point of view of the Lexicalization Algorithm, the
middle column represents step one (wholesale lexicalization of FP), while the third column

8See Wiland (2026:14) for an example of this line of thinking, and Merlo (2015) for a comparable approach in a
non-nanosyntactic context.



exemplifies step two (evacuation movement and lexicalization of the Tense node by a suffix).
If the LA were fully deterministic, the existence of the former should rule out the existence
of the latter. The fact that these forms do occur, then, suggests that there might be a certain
amount of ‘leakage’ in the algorithm. Moreover, the examples in (19) suggest that something
similar might be at play with respect to the second and third step of the algorithm.

(19) a. He's happier now than he’s ever been.
b. He's more happy now than he’s ever been.

These examples illustrate the difference between synthetic and analytic comparatives in En-
glish and show that in some contexts either form can be used. Once again, we can look at
these data from the point of view of the LA: in (19a) comparative morphology is expressed by
means of a post-element (a suffix), while in (19b) this same information is realized by a pre-
element (the adverb more). As such, the pair of examples in (19) is predicted not to occur by
the LA: the existence of the synthetic form in (19a) rules out the analytic onein (19b).
Summing up, in this paper we explore to what extent the Lexicalization Algorithm in (2)
can be used to predict markedness patterns in pairs of equivalent lexicalizations. Our main
hypothesis is that choosing a non-optimal option of the algorithm can lead to possible, but
marked lexicalizations. We will test this hypothesis experimentally in the domain of compar-
ative formation in Ukrainian. As will become clear in the next section, Ukrainian comparatives
form an ideal testing ground because they productively feature the first three steps of the
LA: wholesale Lexicalization of FP, evacuation movement, and complex left branch formation.

3 Lexicalizing Ukrainian comparatives

This section introduces the empirical focus of the paper, and provides an analysis of the rel-
evant facts that makes use of the Lexicalization Algorithm in (2). In §3.1 we focus on synthetic
comparatives, and show that there are two subtypes of them. The difference between the
two concerns the amount of structure that can be lexicalized in one go by the adjectival root.
In §3.2 we turn to analytic comparatives, and argue that they involve complex left branch
formation (see also De Clercq and Vanden Wyngaerd 2018). Finally, §3.3 formulates the two
hypotheses that will be tested experimentally in section 4.

3.1 Synthetic comparatives

Synthetic comparatives are attested throughout Slavic. Caha et al. (2019) show that there are
two comparative suffixes in Czech: -&j$ and -3. Given that the latter is formally contained in
the former, they propose to split the suffix -&jS into two morphemes: -&j and -3. The syn-
tactic counterpart to this morphological decomposition is the so-called Split-Comparative
Hypothesis, i.e. the proposal that the comparative head should be decomposed into two
separate heads, which they agnostically call Cl| and C2. In the case of a comparative adjective
like bujar-¢j-3-f ‘merrier’, C| is lexicalized by -&j and C2 by -3. This is schematically shown in
(20).

(20) C2pP
/\
CIP C2
TN |
AP Cl 3
| |
bujar &

Caha et al. argue that the distinction between adjectives like bujar ‘merry’, which take -&j$
as their comparative suffix, and adjectives like star ‘old’, which take only -3, is a difference



in root size. In particular, the former lexicalizes only AP as shown in (21), while star in (22)
lexicalizes C| in addition to AP.

21) C2pP (22)
CIP C2
&k
(D) |
bujar

star

In this section, we follow Vyshnevska (2025) in extending this analysis to Ukrainian synthetic
comparatives. Just like other Slavic languages, Ukrainian has two comparative suffixes: -i$
and -38. Vyshnevska proposes that the Split-Comparative hypothesis holds in Ukrainian, and
that the suffix -i$ is comprised of two morphemes: -i, which lexicalizes CIP, and -3, which
lexicalizes C2P. In addition, there is an agreement ending, -yj, which lexicalizes AGRP.? The
Llexical entries of these three morphemes are provided in (23)-(25).

(23) CIP & (24) CP =3 (25) AGRP & yj

g ~

Cl C2 AGR

Note that all three of these representations have a unary foot. As pointed out in the previous
section, this means they are only able to lexicalize (part of) an S-tree after evacuation move-
ment has taken place. We go through such derivations in detail below. As for the adjectival
root, we follow Vanden Wyngaerd et al. (2020) in adopting a decompositional approach to
adjectives. These authors propose that a gradable adjective is comprised of (at least) three
different projections/features: (1) a Dimension (DIM), such as velocity, size, or color, (2) Di-
rection (DIR), which introduces a scale, and (3) Point (POINT), which introduces the contextual
standard on that scale.'?

Let us now go through the derivation of Ukrainian synthetic comparatives in detail. As our
starting point, we take the contrast between deSevyj ‘cheap’ and teplyj ‘warm’. As shown in
(26), the former forms its comparative with -3, while the latter uses -is.

(26) a. deSev-3-yj
cheap-CMPR-AGR
‘cheaper’
b. tepl-i3-yj
warm-CMPR-AGR
‘warmer’ Ukrainian

Vyshnevska (2025) proposes the lexical entries in (27) and (28) for these two types of adjec-
tives. They differ in root size: while desev in (27) lexicalizes the structure up to CIP, tepl in
(28) reaches only up to PointP, and cannot lexicalize CIP.

9Agreement arguably involves multiple different projections, such as gender, number, and case. In this paper,
we do not explore agreement in any detail, and use a simplified AGRP instead. For some discussion of nominal
agreement/concord in Nanosyntax, see Caha (2023).

'0Based on data from morphologically complex adjectives in Ukrainian, Vyshnevska (2025) proposes to further
decompose DIMP. Since in this paper we consider only simplex adjectives, we leave this issue aside, and assume that
the lowest adjectival feature is DIM.



(27) CIP < desev ‘cheap’ (28) POINTP & tepl ‘warm’

Cl  POINTP POINT DIR
POINT DIR DIR DIM
DIR DM

Let us first go through the derivation of the positive form desev-yj ‘cheap’. In the first step
the features DIM and DIR are merged, and the resulting constituent needs to be lexicalized.
Since it is contained in the lexical entry in (27), it can be lexicalized as deSev, (29). The next
step is to merge the feature POINT, (30). Since the S-tree is still contained in the L-tree in (27),
it can be lexicalized by desev, as shown in (31).

(30) POINTP
(29) DIRP POINTP

DIR DM POINT DIRP

desev

DIR DM

desev

In the next step, AGR is merged, (32). Given that AGRP is not contained in the lexical entry in
(27), evacuation movement is triggered, and POINTP moves to the left. This allows for AGRP
to be lexicalized by -yj, (33).

(32) AGRP (33)

POINTP

AGR POINTP

POINT DIRP

POINT DIRP

N\

DIR DM

DIR

DIM

desev desev

In the comparative, the comparative heads C| and C2 are merged before AGR, starting with
Cl. This is shown in (34). Given that the resulting S-tree is still contained in the L-tree in (27),
the entire CIP can be lexicalized by desev, as shown in (35).

(34) CIP (35)

CIpP
Cl

POINTP

Cl POINTP

POINT DIRP

POINT DIRP
DR DM

DIR DM

desev
desSev

In the next step, the structure is merged with C2, (36). This time, there is no matching lexical
entry—C2 is not part of the lexical entry of deSev—so evacuation movement of CIP is trig-
gered. This creates a unary-branching C2P, which can be lexicalized by -$, (37).



(36) c2p (37)

C2 CIpP

Cl POINTP
POINT DIRP

DIR DM

desev

Finally, AGR is merged, (38). There is no lexical item that can lexicalize AGRP as a whole, so
evacuation movement is triggered. Given that the complement of AGR has a specifier, CIP,
moving just that specifier is attempted first (cf. (2b)). This yields the configuration in (39).

(38) AGRP (39)

CIpP AGRP

AGR
CIP

Cl POINTP

Cl  POINTP

POINT DIRP

(%1

This structure cannot be lexicalized either. While AGRP does form a separate constituent now,
it does not do so to the exclusion of C2P, and there are no lexical items that can lexicalize

both C2 and AGRP. Accordingly, the second type of evacuation movement is attempted, i.e.
movement of the complement of AGR:

(40)

AGRP
CIP

AGR

Cl POINTP
POINT DIRP

DR DIM

desev

This turns out to be successful: the newly created unary-branching AGRP is a perfect match
for the lexical entry of -yj. Accordingly, the entire structure can now be lexicalized as desev-
3-yj, and we have correctly derived the comparative form of this adjective:

(41)

CIP

Cl POINTP
POINT DIRP

DIR DM

desev



Let us now turn to tepl-yj ‘warm’. Recall that this adjective has a smaller root than desev
(compare (28) to (27)). For the derivation of the positive adjective, this makes no difference:
just like deSev, tepl can lexicalize POINTP, while AGRP can be realized by -yj (after evacuation
movement). The derivation of the comparative adjective tepl-is-yj ‘warmer’, however, differs
from that of desev-3-yj ‘cheaper’. Let us pick it up at the point where the adjectival root has
lexicalized POINTP:

POINTP

POINT DIRP

N\

DIR DM

tepl

When CI is merged as in (43), the lexical entry of tepl cannot lexicalize the entire CIP, unlike
desev in (35). Thus, Lexicalization-driven movement of POINTP is triggered. As a result of this
movement operation, C|P gets lexicalized by the comparative suffix -i, as shown in (44).

CIP

(43) (44)

POINTP

Cl POINTP

POINT DIRP

POINT DIRP

S\

DIR DM

DIR DM

tepl tepl

When C2 is merged (45), a similar problem arises: no lexical item can lexicalize the entire C2P
and so evacuation movement is triggered. Given that the complement of C2 has a specifier
(i.e. PointP), that constituent undergoes evacuation movement first. This is shown in (46).

(45) cop (46)

POINTP C2pP

POINTP
POINT DIRP

POINT DIRP

DIR DM

DIR DM

tepl
tepl

Given that there is no lexical item that can simultaneously lexicalize C| and C2, this instance
of evacuation movement is not successful. The next option is to move the complement of
C2, as in (47). This does lead to a successful lexicalization, in that C2P can now be lexicalized
as the suffix -§, see (48).



(47) (48)
C2P
POINTP / POINTP
C2
POINT DIRP POINT DIRP
DIR DIM DIR DIM
tepl tepl

The addition of the agreement features proceeds entirely parallel to the derivation of
desev in (38)-(41): merger of the AGR-feature triggers evacuation movements until an AGRP is
formed which only dominates the AGR-head. This AGRP can then be lexicalized as the agree-
ment ending -yj:

(49)

POINTP

POINT DIRP

DIR DM

tepl

This concludes our discussion of the two types of synthetic adjectival comparatives. Before
turning to analytic comparatives in the next section, it is worth considering the facts and
derivations just discussed from the perspective introduced in the previous section. Note that
at the point where C| is merged, the difference between desev- and tepl-type adjectives boils
down to a difference in which step of the Lexicalization Algorithm is activated: in the case of
deSev-35-yj ‘cheaper’, it is step (2a), i.e. wholesale lexicalization of CIP, while in the case of
tepl-iS-yj ‘warmer’, step (2b) is activated: the merger of C| triggers evacuation movement of
POINTP. In the next section we argue that analytic comparatives instantiate step (2c) at this
stage of the derivation.

3.2 Analytic comparatives

Analytic comparatives in Ukrainian consist of the adverbial element bils ‘more’ followed by a
positive degree adjective. Two examples are given in (50).

(50) a. bils tepl-yj
more warm-AGR
‘more warm’
b. bils delev-yj
more cheap-AGR
‘more cheap’ Ukrainian

As pointed out in section [, analytic comparatives are very common in Ukrainian: all grad-
able adjectives have both a synthetic and an analytic form in the comparative. In this paper,
we follow De Clercq and Vanden Wyngaerd (2018) in assuming that analytic comparatives in-
stantiate the third step of the Lexicalization Algorithm: merger of a projecting complex left
branch. At the same time, however, we simplify their account so as to make it easier to focus
on the markedness implications of the Lexicalization Algorithm. Specifically, the lexical entry
of bil$ ‘more’ we will work with is the one in (51)."

ISee also below for further discussion of this lexical entry.
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(51) C2P < biljs ‘more’

C2 CIP
/N
cl .
This element lexicalizes the two comparative heads C| and C2, but it does so in a different
way than the comparative suffixes -i and -3. Note that the tree in (51) has a binary foot, not
a unary one (compare the representations in (23) and (24), and see fn7 for the dot notation).
This means that bil$ will not be inserted after an instance of evacuation movement, but rather
that it starts its own derivation, separate from that of the adjective. In order to make this more
concrete, let us go through the derivation of the forms in (50). We pick up the derivation of
(50a) at the point where the adjective has lexicalized POINTP (see also (42) above).

(52) POINTP
POINT  DIRP

DIR DM

tepl

The next step of the derivation involves the merger of Cl:

(53) CIP

Cl POINTP

POINT DIRP

N\

DIR DM

tepl

As was discussed in detail in the previous subsection, the adjectival root tepl- cannot lexical-
ize CIP onits own. Normally, and in accordance with the Lexicalization Algorithm, this would
lead to evacuation movement of POINTP, after which C|P could be lexicalized by the compar-
ative suffix -i. The derivation of the analytic form in (50a), however, requires that this option
be skipped, and that we move directly to step (2c) of the Lexicalization Algorithm: the feature
Cl is the start of a new derivation, and the phrase resulting from that derivation combines
with that of the adjective as a projecting complex left branch. The original, main spine is still
lexicalized as the adjectival root tepl-, while the new, secondary spine can be lexicalized as
bils:

(54) CIP

POINTP

POINT DIRP

tepl

When C2 is merged, it allows the projecting left branch to grow to C2P. Given that the left
branch is a perfect match for the lexical entry of bil$ in (51), it can be lexicalized as such:



(55) C2P

POINTP

POINT DIRP

DIR DM

bils

tepl

When AGR is merged on top, it triggers evacuation movement, and we end up with the analytic
comparative in (50a):

(56)

POINTP

N

POINT DIRP

N\

DIR DM

bils

tepl

The derivation of the form in (50b) proceeds completely analogously, the only difference be-
ing the extent to which the Lexicalization Algorithm is violated when C| enters the derivation.
Consider the relevant stage in (57) (see also (34)).

(57) CIP

Cl POINTP
POINT DIRP

DIR DM

desSev

When POINTP was lexicalized by tepl-, this stage of the derivation led to a lexicalization failure,
because Cl is not included in the lexical entry of this adjectival root. In the case of desev,
however, the relevant lexical entry does extend all the way to CIP (see (27)). This means that
the disregard for the order of operations imposed by the Lexicalization Algorithm is greater
here than in the case of bils teplyj ‘more warm’: in the latter case a rescue operation was
needed to save a lexicalization failure and instead of choosing the preferred one (evacuation
movement), we chose the next option (merger of a projecting complex left branch). In the
case of bil§ deSevyj ‘more cheap’, however, no rescue operation is required to begin with,
and yet in order to derive the analytic comparative, one is used nonetheless (and not even
the most preferred one at that). Once that path is chosen, however, the derivation proceeds
exactly like the one for bils teplyj ‘more warm’ and we end up with the same configuration:

(58)

POINTP

POINT DIRP

DIR DM

bils

desev



If the line of reasoning developed above is on the right track, we might expect to see differ-
ences in markedness between various types of comparatives. This is precisely the type of
predictions we will be testing in the experiment laid out in the next section, but before going
there we want to discuss two aspects of the comparative element bil§ ‘more’ that the lexical
entry in (51) glossed over. A first thing to note is that this element is arguably bimorphemic:
it is composed of the root bil- and the comparative suffix -§. This means that the project-
ing complex left branch spelled out by bils has a more complex internal structure than we
assumed so far: the root bil- only spells out the CIP-layer, evacuation movement has taken
place, and the suffix -§ realizes the remnant C2P:

(59)

Cc2pP

POINT DIRP

DIR DM

(%13

bit

desev

Given that this additional decomposition is orthogonal to the main point of this paper, we
gloss over it in what follows, and use simplified derivations like the one in (58) instead. A
second point related to bil§ ‘more’ concerns its categorial status and featural decomposition.
As is clear from its lexical entry in (51) (repeated below as (60)), we are assuming that this
element is a pure comparative marker: it only realizes the two comparative heads/features
Cl and C2.

(60) C2P < bilj3 ‘more’

Cc2 CIP
clr .

At first sight, this assumption seems to run against the received wisdom that bils ‘more’,
like its English counterpart, is an adverb that can also be used in non-comparative contexts.
However, there is reason to think that bils§ ‘more’ when used in an analytic adjectival com-
parative is more functional than in other contexts. It concerns the obligatory absence of the
adverbial suffix -e.'? As pointed out by Bevzenko (1960:386), this marker is optional in certain
(phonologically determined) contexts:

(61)  jasn-i3(-e)
clear-CMPR-ADV
‘more clearly’ Ukrainian

The same holds for bil§ ‘more’ when it is used in contexts other than analytic adjectival com-
paratives:

(62)  Yaspav bil3(-e), niz ty.
| slept more-ADV than you
‘| slept more than you' Ukrainian

In analytic adjectival comparatives, however, the use of the adverbial marker is strongly dis-
preferred:

(63) a. bil3(*-e) tepl-yj
more-ADV warm-AGR

'2For more discussion of adverb formation in Ukrainian, see Vyshnevska (2025: 36-143).
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‘more warm’
b. bil§(*-e) dedev-yj
more-ADV cheap-AGR
‘more cheap’ Ukrainian

This suggests that the element bil§ ‘more’ used in analytic adjectival comparatives is more
functional in nature, which in turn speaks in favor of the minimal, bare-bones lexical entry
we proposed for this element in (60).'3

This concludes our discussion of analytic adjectival comparatives in Ukrainian. We have
shown that a Nanosyntactic analysis of this construction type requires that we go against the
ordering preference built into the Lexicalization Algorithm. In the next subsection we make
explicit what this leads us to expect in terms of the markedness of the various forms that are
derived in this manner.

3.3 Summary: two hypotheses

In the previous subsection we have outlined our analysis of analytic adjectival comparatives
in Ukrainian, such as the ones in (64).

(64) a. bils tepl-yj
more warm-AGR
‘more warm’
b. bils delev-yj
more cheap-AGR
‘more cheap’ Ukrainian

Following De Clercq and Vanden Wyngaerd (2018) we have argued that they involve the for-
mation of a projecting complex left branch, i.e. the third step of the Lexicalization Algorithm
in (2). This left branch is realized as bil§ ‘more’. Crucially, though, for these forms to be able
to surface we had to go against the ordering inherent in the LA: both in (64a) and in (64b) there
was an earlier step in the algorithm available that led to a different lexicalization (i.e. a syn-
thetic comparative). Our general hypothesis is that such step-skipping in the LA can lead to
marked lexicalizations. If this is on the right track, it would mean that analytic comparatives
should be marked in Ukrainian compared to their synthetic counterparts. We formulate this
hypothesis in (65).

(65) Hypothesis #1[: synthetic vs. analytic comparatives
Analytic comparatives are judged less acceptable by native speakers of Ukrainian than
their corresponding synthetic comparatives.

At the same time, the two examples in (64) differ in the degree to which they go against the
Lexicalization Algorithm. Adjectives like teplyj ‘warm’ can only lexicalize the structure up to
POINTP—the highest adjectival projection—while desevyj ‘cheap’ can also realize CIP. This
means that at the point when the complex left branch is introduced, the derivation in (64a)
skips only one step—it could have chosen option (2b) (evacuation movement), but instead
chose option (2¢) (complex left branch formation)—the one in (64b) skips two: it foregoes
both wholesale lexicalization of CIP and evacuation movement of POINTP—both of which
would have led to a successful lexicalization—to opt for complex left branch formation. If
the degree to which the LA is violated is reflected in the degree of markedness of the resulting
Lexicalization, we thus predict the following:

130ne option we will leave open is that the lexical entry of bil§ might contain another contentful feature as the
sister of C| (instead of the empty feature represented by the dot). For instance, it might be the case that the com-
parative pre-element bil§ has a foot in Point rather than C| (see also De Clercq and Vanden Wyngaerd (2018)). This
would allow bil$ to express more than merely the two comparative features, while still forming a complex left branch
at the relevant point of the derivation. Given that this option will not affect the discussion in what follows, we do
not pursue it any further in the main text. See also the references mentioned in fn7 for more general discussion.
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(66)  Hypothesis #2: -3- vs. -iS-adjectives
Analytic comparatives based on -3-adjectives are judged less acceptable by native
speakers of Ukrainian than analytic comparatives based on -is-adjectives.

In order to test the hypotheses in (65) and (66) we have designed and conducted an experiment
with 62 native speakers of Ukrainian. The next section describes the experimental set-up and
results.

4 The experiment

4.1 Method
4.1.1 Rationale

We conducted an acceptability judgment task in which respondents from across Ukraine rated
the well-formedness of 64 critical stimuli on a 7-point Likert scale. This method was chosen
as a logistically undemanding and widely used elicitation technique in experimental linguis-
tics, allowing for broad geographic sampling while providing sensitivity to gradient accept-
ability and subtle contrasts in grammatical preference.

4.1.2 Materials

We implemented a fully crossed factorial design with eight item sets, each defined by a sen-
tence frame containing an adjective that could occur in either the analytic or the synthetic
comparative form. Four adjectives belonged to the -$-class (dorohyj ‘expensive’, dovhyj ‘long’,
desevyj ‘cheap’, Svydkyj ‘fast’) and four to the -is-class (tsikavyj ‘interesting’, teplyj ‘warm’,
xolodnyj ‘cold’, harnyj ‘pretty/beautiful’). The two sets were matched on length—each con-
tained two one- and two two-syllable adjective stems—and on lexical frequency: being com-
mon descriptive adjectives, their frequency (ranging from 2.72 to 25.79 pmw in the GRAC-
corpus, Shvedova et al. (2017-2025)) puts them in the mid-to-high frequency band. Each
adjective was realized in both comparative modes (analytic and synthetic), and each mode
was combined with one of four standard markers (niZ, za, &, vid—which correspond to the
comparative marker than in English), yielding a total of 64 stimuli (8 adjectives x 2 modes x
4 markers). Since the four standard markers are irrelevant to the purposes of the present
paper, we will henceforward make no further reference to that variable.

Example (67) illustrates the four synthetic variants of the item set with the -$-class adjec-

tive dovhyj ‘long’, whereas example (68) illustrates the analytic variants of the item set with
) 14

the -is-class adjective harnyj ‘pretty’:
(67) a. Tsiaseria dov3a za poperednj-u
this episode longer than previous-ACC
‘This episode is longer than the previous one’
b. Tsiaseria dov3a niZ poperednj-a
this episode longer than previous-NOM
‘This episode is longer than the previous one’
c. Tsiaseria dov3a vid poperednj-oji
this episode longer than previous-GEN
‘This episode is longer than the previous one’
d. Tsiaseria dov3a @ poperednj-oji
this episode longer & previous-GEN
‘This episode is longer than the previous one’

4In the questionnaire, all examples were presented in Cyrillic, but we provide them in transliteration here for
reasons of readability and consistency.



(68) a. Olenabils harna za Oksan-u
Olena more pretty than Oksana-ACC
‘Olena is prettier than Oksana’

b. Olenabils harna niz Oksan-a
Olena more pretty than Oksana-NOM
‘Olena is prettier than Oksana’

c. Olenabils harna vid Oksan-y
Olena more pretty than Oksana-GEN
‘Olena is prettier than Oksana’

d. Olenabils harna & Oksan-y
Olena more pretty & Oksana-GEN
‘Olena is prettier than Oksana’

In addition to the critical stimuli, respondents evaluated |8 unrelated filler items pertaining
to deadjectival verbs.

4.1.3 Design

We employed a Latin square/partially between-subjects design in which respondents were ex-
posed to all critical sentence frames, but in different experimental conditions. To control for
item and order effects, the 64 stimuli were distributed across eight counterbalanced lists fol-
lowing a Latin-square rotation. Each list contained one realization of each adjective/sentence
(as well as the I8 filler items), ensuring that no respondent encountered the same stimulus in
more than one condition. The order of critical and filler items was randomized for each Llist,
and consecutive respondents were assigned to different lists, such that across participants
all variants of each stimulus were evenly represented.

4.1.4 Task & procedure

The experiment was administered online via Qualtrics. Respondents accessed the study
through a link and completed the task at home on their personal devices. On the welcome
screen, they were informed that they would be asked to evaluate the well-formedness of
a series of sentences and were instructed to rely on their intuitive judgments. They were
also asked to provide informed consent for the anonymous storage and use of their data for
scientific research. Participants then completed the main task, which consisted of 26 items,
including 8 critical stimuli and |8 filler items presented in randomized order. All acceptability
ratings were elicited on 7-point scales with sliders to allow for linear statistical modelling.
Following the task, respondents provided demographic information, including age, gender,
region of origin, and education level, and they self-assessed their proficiency in Belarusian,
Polish, Russian, Romanian, Slovak, and Hungarian on 7-point Likert scales.

4.1.5 Respondents

A total of |71 native speakers of Ukrainian participated in the experiment. Seven respondents
who declined to provide demographic information were excluded from the analysis. Two re-
spondents who selected the non-binary gender option were excluded from the analysis due
to insufficient observations for reliable statistical modeling. The final sample thus comprised
[62 participants, including [23 female and 39 male respondents. To accommodate the wide
age range in the panel (16-66 years), two age groups were defined post hoc based on the sam-
ple median of 27: a younger group (16-27 years; M = 22.7) and an older group (28-70 years;
M =38.2). Regional provenance was likewise categorized post hoc into three zones, following
the standard dialectological classification in Northern, South-Western, and South-Eastern
(Danyenko and Vakulenko 1995:3). The Northern zone constitutes a transitional belt toward
Belarusian and Polish and is characterized by conservative phonological features and strong



contact effects. The South-Western zone (Galicia, Bukovina, Transcarpathia, Podolia) displays
the greatest internal diversity, reflecting sustained contact with West Slavic, Hungarian, and
Romanian varieties. The South-Eastern zone is comparatively more uniform and forms the
basis of Standard Ukrainian (Shevelov 1993:995). Educational attainment in the sample was
relatively balanced: 34 respondents had completed secondary education, 45 held a BA de-
gree, and 83 an MA degree.

4.2 Results

On the ratings, we fitted a series of linear mixed model analyses (R-packages LmerTest, car,
effects, multcomp), with acceptability score as dependent variable, fixed effects of Mode
(amalytic vs. synthetic) and Adjective Type (-3-class vs. -i$-class), co-variates of Respondent
Gender (M vs. F), Respondent Age Group (Young vs. Older), Respondent Region (North vs.
South-East vs. South-West), Respondent Education Level (Secondary vs. BA vs. MA) and
Proficiency in Belarusian, Polish, Russian, Romanian, Slovak, and Hungarian, as well as random
intercepts for respondents (in view of the repeated measurements).

In a first confirmatory analysis designed to test the hypotheses in (65) and (66), we fitted
a model including fixed effects of Mode and Adjective Type and their interaction. There was
a robust main effect of Mode (B = .52, SE = 0.16, t = 9.46, p < .001), indicating significantly
higher acceptability scores in the synthetic condition. The main effect of Adjective Type was
also significant (B = -0.42, SE = 0.16, t = -2.63, p = .009), with -$-class adjectives judged less
acceptable than -is-class adjectives. Crucially, the interaction between Adjective Type and
Mode was significant (B = 0.53, SE = 0.24, t = 2.17, p = .03), indicating that the reduced accept-
ability of $-class adjectives is specific to analytic constructions. This pattern is illustrated in
Figure | on p.20.

Pairwise comparisons using Tukey-adjusted post hoc contrasts confirmed that -$-class ad-
jectives were significantly less acceptable than -is-class adjectives in the analytic mode (p =
.043), but not in the synthetic mode (p = .914).

To evaluate whether the theoretically central interaction between Mode and Adjective
Type is further modulated by participant-level demographic variables, we conducted a set of
targeted model comparisons. Starting from the confirmatory model, we added each demo-
graphic predictor in turn, including its interactions with Mode and Adjective Type; we com-
pared each candidate model to the baseline model using AIC (fitted with maximum Likeli-
hood).

This comparison provided strong support for including a three-way interaction between
Mode, Adjective Type, and Region (AIC = 5499 vs. 5540; AAIC = 4[). This conclusion is cor-
roborated by a Type Ill ANOVA, which revealed a significant Mode x Adjective Type x Region
interaction (F(2, 1259.09) = 3.23, p = .040). Follow-up analyses were therefore conducted to
characterize the structure of this interaction.

As illustrated in Figure 2 on p.21, regional variation emerges primarily in analytic construc-
tions and is driven by increased acceptability of -iS-class adjectives in the South-Western
zone, while synthetic constructions and -3-class adjectives remain comparatively stable across
regions. The higher acceptability of the -is-class adjectives in analytic mode, in other words,
is restricted for the most part to the South-Western region.

5 Discussion

We now discuss the experimental results in light of the hypotheses formulated in Section 3.3.
Building on the hypothesis that the Lexicalization Algorithm can be harnessed to provide in-
sight into Llexicalization-related markedness patterns, we predicted in (65) that step-skipping
in the algorithm would yield marked lexicalizations. The experimental data support this pre-
diction: the marked status of the analytic comparative is reflected in significantly lower per-
ceived grammaticality. While the mean acceptability score for the analytic comparative falls
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Figure I: Two-way interaction between Adjective Type and Mode

below the midpoint on the 7-point scale (M = 3.56), the synthetic alternative emerges as the
default comparative option (M = 5.36).

Within the analytic format, both the -is- and -5-categories involve step-skipping. However,
because the -S-category bypasses two possible lexicalization steps whereas the -is-category
bypasses only one, we predicted in (66) that, despite the generally low acceptability of an-
alytic comparatives in Ukrainian, the -is-format should be the less marked option within
the analytic template. This prediction is borne out by the data: in analytic comparatives,
the mean score for the -i$-option approaches the scale midpoint (M = 3.82), whereas the -
$-alternative is rated significantly lower (M = 3.10). In the synthetic template, by contrast,
-$-adjectives (M = 5.45) and -i$-adjectives (M = 5.26) do not differ significantly.

Beyond the hypotheses in (65)-(66), the data further reveal that acceptability of the -is-
class in the analytic template is regionally stratified. In Northern Ukraine, analytic compara-
tives with -is-adjectives are judged ungrammatical (M = 3.20); in the South-Eastern zone, they
approach evaluative neutrality (M = 3.72); but in the South-Western zone, they are judged
grammatical (M = 4.48). We discuss this stratification further in the final section.
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AdjType*Mode*Region effect plot
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Figure 2: Three-way interaction between Adjective Type, Mode, and Region

6 Conclusion

In this paper we explored to what extent the Nanosyntactic Lexicalization Algorithm (LA)
can be used to predict markedness patterns in pairs of equivalent lexicalizations. The key
hypothesis is that, alongside the optimal outcome that the LA converges on, “non-optimal”
derivations may occasionally be lexicalized. If so, the LA does not merely pick a winner, but
introduces a markedness hierarchy among available candidates: derivations that follow the
algorithmic ordering are expected to be less marked than derivations that bypass one or more
steps.

Ukrainian adjectival comparatives provide an ideal testing ground for this hypothesis. They
productively show up in three forms: synthetic comparatives with the suffix -§, synthetic
comparatives with the suffix -i$, and analytic comparatives (formed with the element bil$ pre-
ceding the adjective). Analytically, these options correspond to the first three steps of the LA:
wholesale spell-out of CIP in the case of -§-adjectives, evacuation movement of the comple-
ment of C| in the case of -i§-adjectives, and complex left branch formation for analytic com-
paratives. Crucially, then, deriving such analytic comparatives involves a deviation from the
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LA’s standard order: for -i$-adjectives, the analytic option bypasses one available rescue step
(evacuation movement), whereas for -3-adjectives it bypasses two available steps (wholesale
Lexicalization of C|P and evacuation movement). This yields two predictions: (i) analytic com-
paratives should be judged less acceptable than their synthetic counterparts; and (ii) within
the analytic comparatives, those based on -$-adjectives should be more strongly degraded
than those based on -i5-adjectives.

These predictions were borne out in an acceptability judgment study with 162 Ukrainian
participants. Synthetic comparatives are rated substantially higher than analytic compara-
tives, supporting the idea that step-skipping in the LA correlates with increased markedness.
Moreover, the penalty associated with the analytic strategy was not uniform: it was signif-
icantly larger for -$-adjectives than for -is-adjectives, exactly as expected if the degree of
markedness tracks the number of algorithmic steps bypassed.

In addition, the results revealed a robust three-way interaction between Mode (analytic
vs. synthetic), Adjective Type (-§ vs. -i$), and Region (north vs. southeast vs. southwest):
regional differentiation was for the most part limited to -i$-adjectives in the analytic mode,
which were deemed more grammatical in the South-Western region than in the other zones.

One way to interpret this interaction is to assume that the extent to which non-optimal
LA-paths are tolerated is not constant across speech communities, but can be modulated
by sociolinguistic factors. On such a view, the South-Western region has a higher tolerance
threshold for the relevant type of step-skipping, allowing the one-step bypass associated with
analytic -is-class comparatives to be accepted more readily, while still rejecting the two-step
bypass characteristic of analytic -5-class comparatives. We have explored, and rejected, one
possible answer to the question which specific linguistic ecology in the Ukrainian South-West
might engender its exceptional status. Consider in this respect the table in (69). It lists for
each of the three regions the average self-rated proficiency (on a scale of | to 7) in Belarusian,
Russian, Polish, Slovak, Romanian, and Hungarian.

(69) Region Belarusian Russian Polish Slovak Romanian Hungarian
Northern [.48 6.45 2.14 [.14 [.07 1.00
South-Eastern |.42 6.46 2.05 [.08 [.02 1.03
South-Western |.42 4.53 2.92 (.27 [.12 1.00

Note how the South-Western region reports a noticeably lower proficiency in Russian than
the other two regions. We investigated the hypothesis that a higher degree of familiarity with
Russian might lead speakers from the Northern and South-Eastern zones to associate ana-
lytic comparatives with Russian rather than with Ukrainian, thereby leading to a degradation
across the board when probed for their intuitions about Ukrainian. There are two related
problems with this hypothesis. To begin with, it predicts a global preference for analytical
mode when respondents are not proficient in Russian, and this is not the case: the South-
Western preference for analytical comparatives is much stronger for the -is-class than for the
-§-class comparatives. Second, restriction of the analysis to all respondents (not just South-
Western) who manifest comparatively lower proficiency in Russian, does not reveal a stronger
preference for analytical mode. To assess whether the effect of Mode = analytical differs de-
pending on respondents’ Russian proficiency, we fitted a mixed-effects model including an
interaction between Mode and a binary indicator for poor Russian proficiency (defined as a
score below 5 on the 7-point proficiency scale). The interaction term was not statistically
significant (B = -0.12, SE = 0.29, p = .681), indicating that the effect of Mode = analytical does
not vary meaningfully with Russian proficiency. Additional research is needed to investigate
the role of adjective type (-i$ vs. -3), but we are confident that the broader program pursued
here—deriving markedness relations from the LA—can be extended beyond comparatives
to other domains in which multiple lexicalization strategies coexist. If similar acceptability
hierarchies track the degree of LA step-skipping elsewhere, this would strengthen the case
that the LA provides not only a theory of optimal lexicalization, but also a principled way of
understanding why certain non-optimal outcomes are nevertheless possible.
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