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Binomial expressions as a window on the phonological system of Turkish
Serra GOk & Stefano Canalis”

Abstract. The principles governing word order in binomial expressions have been
investigated in a few languages, revealing the relevance of several interacting
semantic and phonological constraints, some of them universal or near-universal
while others appear to be more language-specific. This paper presents the results of a
preliminary quantitative analysis of some constraints influencing word order in
Turkish irreversible binomials. We found that semantic constraints referring to the
semantic prominence and iconic order of the items of the binomial, a constraint
placing loanwords in final position, suprasegmental phonological constraints
referring to syllable count, presence of onsets and presence of codas, segmental
phonological constraints referring to the sonority of consonants, vowel roundness
and presence of an initial labial consonant, all influence word order in Turkish
irreversible binomials. Furthermore, the evidence from the segmental constraints
may also shed light on some aspects of the Turkish phonological system, i.e. the
markedness of rounded vowels and labial consonants, the properties of the sonority
scale in Turkish and the featural specification of Turkish /j/.

Keywords. binomial expressions; Turkish phonology; word order; linearization; se-
mantic constraints; phonological constraints; sonority scale

1. Introduction. The present study is a preliminary quantitative investigation of word order in
Turkish irreversible binomial expressions, with a focus on segmental phonological factors and
the implications they have for our understanding of the phonological system of Turkish.

Research on the principles governing word order in binomial expressions (which we define,
following Malkiel (1959: 113), as “sequence[s] of two words pertaining to the same form-class,
placed on an identical level of syntactic hierarchy, and ordinarily connected by some kind of lex-
ical link” and often but not necessarily having an idiomatic meaning; see section 2 for a
discussion of the validity of this definition for the Turkish constructions analyzed here) has a
long history. In fact one of them, namely the tendency for the word with most syllables to be fi-
nal, was apparently first formulated by the ancient Indian grammarian Panini (Cooper & Ross
1975: 78). When both orders are attested (that is, when the binomial is ‘reversible’, again adopt-
ing Malkiel’s terminology), a preference for a certain order over the other is usually clearly
visible. For example, while both demand and supply and supply and demand are widely attested
in English texts, the latter is much more frequent than the former, their ratio being roughly six to
one in 2019 according to Google Ngram Viewer (see Benor and Levy 2006 for a detailed survey
on the constraints contributing to ordering preferences in English reversible binomials; they pro-
vide a combination of twenty semantic, metrical phonological, non-metrical phonological,
frequency-based and alphabetic constraints influencing the word order of English binomials,
which gives an indication of the complexity and heterogeneity of the principles that may be rele-
vant in a given language).
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Other binomials have an ‘irreversible’ (also known as ‘frozen’) word order (e.g. English
odds and ends); the inversion of the canonical order would be practically unacceptable. Interest-
ingly, although the rigidity of their word order implies they are lexicalized constructions, this
does not mean it is arbitrary; the same factors active in reversible binomials can be observed in
irreversible ones (in this case, we observe more binomial types that conform to a certain con-
straint than types that do not, rather than more binomial tokens of a given binomial type
conforming to a certain constraint than tokens not doing).

At the same time, while binomial constructions are quite common cross-linguistically, they
have been investigated in some detail in only a small number of languages. Some parameters, es-
pecially among the semantic ones, may have a universal or near-universal validity (for instance,
the word order in wait and see reflects the temporal order of the two actions), but others may be
more language-specific, and relatively little is known about the factors governing word order in
Turkish binomials. Furthermore, quantitative measurements of the validity of the constraints pro-
posed for Turkish are limited, the only preliminary attempt being Tuna (1982-1983). The present
study aims to provide some exploratory insights on the word order of Turkish frozen binomials,
especially regarding the phonological constraints that refer to vocalic and consonantal features.

The structure of this paper is outlined as follows: we examine some general properties of
Turkish binomials in the next section. We discuss some factors that have been observed to influ-
ence word order in binomials cross-linguistically in section 3. We provide a summary of the
constraints proposed in the previous literature on word order in Turkish binomials in section 4,
while in section 5 we present the criteria we adopt. We describe our dataset in section 6, and in
section 7 we examine the effectiveness of our criteria in predicting word order in Turkish bino-
mials, and briefly comment our results. Section 8 is devoted to a more detailed discussion of the
segmental phonological constraints that pertain to vocalic and consonantal phonological features.
Finally, we present our general conclusions in section 9.

2. What is a binomial expression in Turkish? Building on Yakov Malkiel’s definition quoted
above, we consider irreversible binomials in Turkish to be lexicalized fixed sequences of two (or
occasionally more) words belonging to the same word class, which may or may not be connected
by some kind of lexical link, and often have a non-compositional meaning; some examples are
givenin (1).

(1)  aci tath ‘bitter — sweet’!
kan-/1 can-li ‘blood-with — soul-with’ / “alive’
it kdpek ‘dog — dog’ / ‘rascal’
(bir) deri (bir) kemik ‘skin — bone’ / “very skinny’
kurt kug ‘wolf — bird’ / ‘dangerous people’
cayir ¢cimen ‘meadow — grass’ / ‘meadows’

!'Hereafter, we adopt the following notational conventions. Following Malkiel (1959: 114) and Benor & Levy
(2006: 235), we call the first position of a binomial slot A and the second position slot B. The words themselves will
be called item A and item B, or, when there is no risk of confusion, simply A and B. An input binomial is an unor-
dered pair of words {X, Y} (which will be listed in alphabetical order), which in principle could be linearized as
either XY or YX; a surface binomial is an actual ordered form AB. Thus, the surface form of the input binomial
{aci, tatli} is aci tath, where aci is in slot A, and tatl1 is in slot B. When the meaning of the binomial is composi-
tional, we report the lexical meaning of each word separated by a dash. When the meaning of the binomial is not
compositional, lexical meanings are followed by the idiomatic meaning of the whole expression preceded by a slash.
Thus, the gloss of ac: tatli is “bitter — sweet’, while the gloss of iki U¢ is ‘two — three’ / ‘a small number, few’.
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Three aspects of this definition may deserve a closer look, i.e. the frequent absence of a lexical
conjunction in Turkish binomials, their morphological or syntactic nature, and the relationship of
our definition with the notion of ikileme (which can be translated as ‘reduplication’ or ‘dou-
bling’) traditionally used in Turkish linguistics.

2.1. LEXICAL LINK. Malkiel (1959: 113) observed that in most languages binomial items are “or-
dinarily connected by some kind of lexical link”, typically either a conjunction or a preposition,
such as? English odds and ends, (come) hell or high water, side by side, German Sturm und
Drang, modern Hebrew nisim ve niflaot ‘miracles and wonders’ (Handelsmana & Bat-Elit 2022),
which most often but not necessarily occurs between A and B (cf. the conjunction -que in Latin
terra marique ‘by land and sea’). However, the presence of a lexical link is not a necessary prop-
erty of binomials (cf. English upside down). What is necessary is that the words belong to the
same word class, and, in the case of frozen binomials, have fixed order; additionally, the mean-
ing of many binomials is lexicalized. Thus, we believe that the absence of any overt link between
the two lexical items of most of the Turkish constructions we discuss below is not an impediment
to classify them as bona fide binomials.

2.2. COMPOUNDS OR PHRASES? The absence of a link in many Turkish binomial constructions
also calls into question their status as (lexicalized) coordinated phrases. If two lexical words oc-
cur together without any linking element, it might be argued they form a compound word rather
than a syntactic phrase, especially if the meaning of the construction is idiomatic. In fact, English
bittersweet, semantically and structurally similar to Turkish ac: tatl, is routinely assumed to be a
compound, not a phrase, and at least one work (Arcodia & Sar1 2018) considers expressions such
as act tatl to be coordinating compounds, or more precisely “conventionalised/lexicalised coor-
dinating constructions located between morphology and syntax [which] are not prototypical
morphological compounds [...], but [....] show some degree of conventionalisation and fixity,
differently from phrases” (Arcodia & Sar1 2018: 336). We believe it is more appropriate to con-
sider them irreversible binomials, i.e. lexicalized coordinated phrases with a frozen word order.
First, when inflectional markers are present, they occur in both roots (e.g. 6niin-de sonun-da
‘“front-LOC — end-LOC’ / ‘sooner or later’, var-a yog-a ‘existent-DAT — absent-DAT’ / ‘anything’,
ol-du bit-ti “‘happen-pFv — to be over-prv’ / “fait accompli’), whereas compounds typically show
lexical integrity. Second, uncontroversial compounds in Turkish are not subject to the phonologi-
cal and semantic constraints we examine below. Third, some constructions without an overt
conjunction have a parallel (and clearly phrasal) conjoined counterpart (cf. gece guindiiz ‘night” —
‘day’ / ‘nonstop’ and gece ve giinduz ‘night and day’). Finally, we wholeheartedly agree that
they show “some degree of conventionalisation and fixity”’; however, these are telltale signs of
binomial constructions, especially in irreversible binomials, which often have a non-idiomatic
meaning and by definition have a fixed word order. Thus, we assume here that constructions
such as acr tath are (lexicalised) phrases rather than compounds. However, it is worth adding
that this assumption is not a crucial aspect of the account of word order we present below. Since
we are mainly concerned with the principles governing the order of the two items within these
constructions, rather than on the morphological/syntactic status of the constructions themselves,
our findings would remain relevant in either case.

2.3. BINOMIALS AND IKILEMELER. The last aspect of our definition that may benefit from a com-
ment is its relationship with the category of ikileme, frequently employed in Turkish linguistics

2 Examples from Malkiel (1959) unless otherwise specified.
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(Goksel & Kerslake 2010; see also Agakay 1953, 1954, Hatiboglu 1981, Tuna 1982-1983, Co-
rakl1 2001) to refer to morphological or syntactic processes that partially or completely copy a
word or phrase. While most binomial constructions discussed here belong to both categories, the
two are not perfectly synonymous. On the one hand, three types constructions traditionally in-
cluded in the category of ikileme are not binomials, and will not be discussed in the following
sections. The first type is a prefixation process that semantically intensifies the quality of the root
(usually an adjective), and phonologically is a partial copy of the initial segments of the root (e.g.
uzun ‘long’ — up-uzun ‘very long’). The second is so-called m-reduplication, a morphological
process that “generalize[s] the concept denoted by a particular word or phrase to include other
similar objects, events or states of affairs” (Goksel & Kerslake 2010: 99), and is realized dou-
bling the word or phrase and adding an initial /m/ if the word/phrase begins with a vowel, or
turning the initial consonant to /m/ if the word/phrase begins with a consonant: etek metek
‘skirt(s) and the like” from etek ‘skirt’, cay may ‘tea and the like’ from cay ‘tea’. The third is full
reduplication (e.g. yavas yavas ‘slowly’ from yavas ‘slow’). The first process being affixation,
clearly it is not a binomial construction. The latter two might be considered as two peculiar types
of binomials, but there is very little (in the case of m-reduplication) or nothing (in the case of full
reduplication) to say about their word order, which is the subject of the following sections.

On the other hand, some binomials are not ikileme, if (partial or total) reduplication is as-
sumed to be the defining property of the latter. It is hard to consider constructions such as al mor
‘red — purple’ / ‘colorful, ashamed’, where no segment of A is present in B, as instances of redu-
plication; yet, they meet the standard definition of binomial, and the same constraints that govern
their word order also govern word order in Turkish constructions where A and B are phonologi-
cally similar. Therefore, we believe it is appropriate to include both partially reduplicating and
non-reduplicating constructions within the category of Turkish binomials. In this respect, it is
worth noting that several works investigating ikilemeler (see e.g. Hatiboglu 1981, Tuna 1982-
1983) include constructions such as al mor in their examples, implicitly admitting that lack of
reduplication is not sufficient to classify them into a separate category.

This is not to deny that a peculiarity of Turkish binomials, compared to binomials in other
languages, is the very frequent phonological similarity of the two words, which is why they are
traditionally counted among ikilemeler. They often fully rhyme (e.g. ¢at pat ‘onomatopoeic word
— onomatopoeic word’ / ‘broken speech’) or half rhyme, usually sharing the final consonant (e.g.
az buz ‘little —ice’ / “a little’). Sometimes the whole final syllable or everything save for the ini-
tial consonant is identical (e.g. apar topar ‘meaningless word — meaningless word’ / ‘in a rush’,
agik sa¢ik ‘open — spread’ / ‘obscene’), sometimes only vowels change (e.g. kem kiim ‘onomato-
poeic word — onomatopoeic word’ / ‘stammering’ and zar zor ‘onomatopoeic word — difficult’ /
‘barely’), and often initial consonants are identical (e.g. tas toprak ‘stone — soil”). Regarding
their semantics, Turkish binomials may include meaningless words that only exist as part of a
given binomial, a possibility attested in other languages (cf. English spick and span), but appar-
ently exploited more frequently in Turkish; the meaningless word is usually in slot B (e.g. eski
plski ‘old — tattered’ / ‘ragged’, bolik porgik ‘company, squad — meaningless word’ / “piece-
meal’).

We will restrict our analysis below to binomials having a frozen word order. This choice
was made because a) most Turkish binomial have fixed order, b) at least for non-idiomatic con-
structions, the boundary between reversible binomials and ‘true’ phrases may be difficult to de-
limit, and c) our current data consists of a list of (irreversible) binomials; reversible binomials
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would also require the inspection of a large® corpus of Turkish texts, as any investigation to es-
tablish the relative frequency of AB and BA tokens for each reversible binomial type should be
based on frequency data. Nevertheless, we suppose the criteria accounting for word order in fro-
zen binomials may be broadly valid for reversible binomials as well, and we plan to investigate
them in the future.

3. Factors frequently affecting word order in binomials. The literature on the factors that
have been found to influence word order in binomials is extensive (among many others, Jesper-
sen 1905, Malkiel 1959, Bolinger 1962, Cooper & Ross 1975, Birdsong 1979, Oakeshott-Taylor
1984, Benor and Levy 2006, Mollin 2014, Green & Birdsong 2018 on English, Jacobsen 1982 on
Basque, Oakeshott-Taylor 1984 on Afrikaans, Lambrecht 1984, Oakeshott-Taylor 1984, Miller
1997 on German, Masini 2006 on Italian, Kaye 2009 on Arabic), even if unevenly distributed
across languages and language families, as our list shows. Therefore, here we limit ourselves to a
brief discussion of the most important categories of constraints proposed for languages other
than Turkish.

The role of suprasegmental properties in determining word order in binomials has been no-
ticed long ago. As mentioned in section 1, the tendency for words with more syllables to be in
slot B was already identified by Panini. The internal structure of syllables may be relevant too,
the preferred position of more complex subsyllabic constituents being slot B. Onsets and codas
tend to have fewer consonants in slot A than in B (Cooper & Ross 1975, Green & Birdsong
2018), while long vowels tend to occur more often in B (Bolinger 1962, Cooper & Ross 1975,
Green & Birdsong 2018). Another suprasegmental property, i.e. stress, often plays a role. Al-
ready Jespersen (1905: 232-233) noted that English binomials tend to avoid stress lapses,
favoring a binary rhythm '66'co (such as in bread and butter) over sequences of two unstressed
syllables 'ococ’'c (*butter and bread). Binomials also tend to avoid final stress on item B
(Bolinger 1962 with regard to English, Miller 1997 with regard to German).

Along with metrical phonological properties, segmental phonological properties often play a
role. Back and/or rounded vowels tend to be placed in slot B (Cooper & Ross 1975, Oakeshott-
Taylor 1984, Green & Birdsong 2018), while stressed vowels tend to be higher in slot A than B
(Birdsong 1979, Green & Birdsong 2018). With regard to consonants, sonority is probably the
most well-studied factor (see especially Cooper & Ross 1975, Green & Birdsong 2018). Word-
initial consonants should be higher on the sonority scale in slot A than B (wear and tear), while
the opposite holds for word-final consonants, which tend to be more obstruent in slot A than B
(safe and sane).

It might be said that many* phonological constraints show a preference for the least marked
option (lower rather than higher syllable count, short rather than long vowel, unrounded rather
than rounded vowel, and so on) to be in slot A. A is the unmarked or less marked item for se-
mantic constraints as well. For instance, items having a broader, more general meaning and a
greater freedom of distribution tend to occur first (e.g. pull and tug, flowers and roses, Benor &
Levy 2006). So also do morphologically simpler items, as in complete and unabridged, where
only item B is polymorphemic. Alongside these formal types of markedness, another kind of

3 The occurrence frequency of most binomials is fairly low, which requires a large amount of data to be able to ob-
serve ordering preferences.

4 Although not all. For example, onsetless syllables are supposedly more marked than syllables with an onset
(among many others, Gordon 2006: 85), yet the preference for a lower number of initial consonants in slot A not
only favours simple onsets over clusters (make or break), but also initial onsetless syllables over syllables with an
onset (eeny-meeny-miney-moe).
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markedness that is often relevant in binomials is what Benor & Levy (2006) call ‘perceptual’
markedness: an asymmetric relationship between the items of a binomial that can be recognized
only through extralinguistic, real-world knowledge, often reflecting perceptual or cultural biases.
Thus, animate precedes inanimate (deer and trees), proximal precedes distal (here and there),
male precedes female (husband and wife; see also Wright et al. 2005), positive precedes negative
(good and bad), and so on.

A different type of semantic constraint is the one Benor & Levy (2006) call ‘Power’: the ele-
ment perceived as more powerful appears in slot A (where ‘more powerful’ is broadly intended
to cover anything more important or central in a given society; not only binomials such as prince
and pauper, where power differences are directly involved, but also salt and pepper, or scales of
intensity, such as in cruel and unusual).

Another important semantic factor is the tendency for the word order of a binomial to iconi-
cally reflect the real-world order of the things or events referred to: slot A is occupied by the
thing or event that comes first, chronologically and/or causally and/or along a scale (cf. spit and
polish, unconstitutional and severable (only if some provisions of a law are found to be unconsti-
tutional, the remaining provisions may be severable), elementary and high (school) respectively).
Finally, items in slot A tend to occur more frequently in usage than items in slot B (Fenk-Oczo-
lon 1989).

One of the most important and theoretically interesting properties of item linearization in bi-
nomials is the way the various constraints interact. Quite often, more than one constraint may be
relevant, and they may favor opposite linear orders. For example, the English input binomial
{bread, butter} is typically linearized as bread and butter. This order is consistent with the
tendencies to have fewer syllables in slot A and to avoid stress lapses, as well as with the greater
‘Power’ of bread. At the same time, it goes against the tendency for A to have a simpler initial
cluster (br- in slot A, only b- in slot B). It has been often noticed that semantic constraints out-
rank phonological ones when they conflict (as reported by Benor & Levy 2006 with respect to
English, and Muller 1997 with respect to German). However, occasionally a phonological princi-
ple may override a semantic one, as in trick or treat (Cooper & Ross 1975: 73), where the iconic
principle would place treat first (“If you don’t give us a treat, we will play a trick on you”), but
the preference for shorter stressed vowels places trick in slot A.

Another important aspect of the interaction of constraints on word order in binomials is
whether they are ‘strictly’ ranked (i.e., if constraint X is ranked above constraint Y, Y is relevant
only if orders AB and BA tie with respect to X, while an order that satisfies X can violate Y and
any other constraint lower that X), or if their effect is cumulative, so that a binomial order can
violate a strong constraint if it satisfies a few weak constraints (what Benor & Levy 2006 call
‘gang-up effect’). In the former case, an obvious candidate to formalize their interaction would
be standard Optimality Theory (Prince & Smolensky 1993/2004); in the latter case, a theory such
as stochastic Optimality Theory (Boersma & Hayes 2001), Noisy Harmonic Grammar (Boersma
& Pater 2016), or a “variable rule’ approach (Cedergren & Sankoff 1974) would be more appro-
priate. Due to the exploratory nature of the present work and space limitations, in section 7 we
will only present a quantitative analysis of the strength of each constraint we propose, without
trying to further explore the way they interact; see Canalis & Gok (in preparation) for a more
comprehensive account.

4. Previous studies on word order in Turkish binomials. In this section we provide a brief
summary of the constraints previously proposed in the literature to account for word order in
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Turkish binomials. This summary does not aim to be exhaustive, but only to outline the main ob-
servations and proposals.

As mentioned in section 2, Turkish binomials are usually subsumed under the category of
ikileme. This means most works treat them together with reduplicative prefixation, m-reduplica-
tion and full reduplication. In fact, one of the earlier accounts, namely Agakay (1953),
differentiates between partial and full reduplication, proposing the term ikizleme ‘twinning’ for
the latter and maintaining the widely used ikileme for the former, and in another work (Agakay
1954) he differentiates between reduplications and binomials labelling the latter kosma ‘run-
ning’, but his proposal to terminologically distinguish them from the other reduplicative
constructions did not gain wide acceptance. Agakay proposes some semantic and phonological
criteria governing word order in Turkish binomials, which for the most part are similar to com-
mon cross-linguistic preferences mentioned in section 3. Among the semantic criteria, his
proposals are versions of the iconic order (the word order of the binomial reflects arrangement of
events in time, order in a sequence, and so on) and the importance order principles; he also adds
that meaningless words and words with the negative suffix -mA are always in slot B. As for the
phonological criteria, he argues that the item with fewer syllables comes first; if the syllable
count of the two items is the same, vowel-initial items come first. If both items are vowel-initial,
the hierarchy is /a/ > /el > |, i/ > /o, @/ > lu, y/ (where ‘/X/ > /Y]’ means ‘the item starting with
vowel /X/ precedes the item starting with vowel /Y/*). Agakay does not consider the role of con-
sonants. Finally, and again in line with observations from other languages, he says that semantic
criteria are more important; whenever they are inconclusive, phonological ones step in.

Hatiboglu (1981) is one of the most comprehensive works on ikileme. She lists some phono-
logical factors governing the shape and word order of binomials, which we report in (2):

(2) a. itemsinabinomial tend to have the same initial consonant and the same final
consonant (the latter often because they employ the same suffix(es))
b. if the vowels /a/ or /e/ occur in the first syllable of item A, then there should be /u/ or
Iyl respectively in the first syllable of item B
c. if /uw/ occurs in the first syllable of A, the other syllables of the binomial have /w/ as
well

She also proposes the following constraints on their word order:

(3) a. Turkic words precede loanwords (mostly from Arabic and Persian)
b. A has fewer syllables than B
c. if there is a word starting with a vowel, it is in slot A
d. if one of the words starts with /b/ or /p/, it is in slot B

Although she does not explicitly state it as a factor, Hatiboglu also says that sometimes the items
of a binomial are ordered chronologically. She provides a long list (1956 constructions) of
ikileme, although many of them are full reduplications and trinomials; the criteria she proposes
are not tested against her whole list, but each of them is merely followed by a comparatively
short list of binomials that fit it.

Tuna (1982-1983) is another detailed account of ikileme, and to the best of our knowledge, it
is also the only quantitative study of them so far. He assembled a corpus of 2022 binomials (alt-
hough most of them are no longer used in contemporary Turkish, and some of them are merely
repetitions of the same binomial with different inflectional endings), for the most part irreversi-
ble and in which A and B have the same number of syllables. He does not examine binomials in
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which A and B have a different number of syllables, although he states, as Hatiboglu and Agakay
do, that if an item has more syllables it should occur in slot B.

Regarding the criteria he proposes, he rejects semantic criteria altogether, based on his rather
peculiar assumption that there should only be one uniform explanation for a certain linguistic
phenomenon (Tuna 1982-1983: 165). He believes that phonological constraints are sufficient to
account for the word order of Turkish binomials (at least the ones he considers), and proposes
this ordered ranking for his rules:

(4) a. Ifanitem ends with a vowel and the other with a consonant, their initial segments are
checked. If one is a consonant and the other is a vowel, the item ending with a vowel
comes first®

b. If both items are consonant-final or both are vowel-final, the initial segments are
checked again. If one item starts with a vowel and the other starts with a consonant,
the vowel-initial one comes first®

c. If that is not the case, this means that the initial segments are either both vowels or
both consonants. In the former case, word order depends on the following vocalic hi-
erarchy:

lel > [al > [il > wil > /gl > /ol > Iyl > lul
In the latter case, word order depends on the following consonantal hierarchy:

187> Inl > N\ > [v] > Inl > [m] > N/ > [jl > kI > [2] > [s] > [f] > [f] > &5/ > [d] > g/ >
ol > 11 It/ > Ip/

d. If the initial segments are identical, each segment in an item is compared with the
segment having the same linear position in the other item, starting from the left, until
a pair of non-identical segments occurs. If one is a vowel and the other is a consonant,
the item containing the vowel will be in slot A; if both are vowels, the vocalic hierar-
chy in (4c) applies; if both are consonants, the consonantal hierarchy in (4c) applies

Tuna (1982-1983) reports that his set of rules fails to predict the actual word order of a mere 3.46
per cent (70/2022) of his list of binomials (although, as mentioned above, this seemingly impres-
sive result is obtained at the cost of limiting the empirical domain of his rule set to binomials in

® This criterion is similar to the typologically common observation that syllables with codas, especially if word-fi-
nal, usually occur in slot B.

® This criterion is similar to the typologically common observation that simpler syllable onsets, especially if word-
initial, usually occur in slot A.

" This consonant — traditionally called ‘soft g’ — may be a velar fricative or approximant for some speakers, but for
many others it has no intrinsic phonetic content; a recent acoustic study (Unal-Logacev et al. 2019) argues that it
always lengthens the preceding vowel, without having a place of its own. For such speakers, it can be analyzed as an
underlyingly empty consonant position (Clements & Keyser 1983: 71). This interpretation entails that it is sensible
to consider /g/ as one of the phonemes of Turkish, and thus include it in the sonority scale, even for varieties where
it never surfaces as a separate segment. As Clements & Keyser (1983), Unal-Logacev et al. (2019) and others ob-
serve, even if /§/ phonetically realized as lengthening, it is not phonologically identical to a long vowel. For
example, roots ending in /g/ select allomorphs that must follow consonants rather than vowels (for instance, the ac-
cusative form of dag ‘mountain’ is [da:-w], like in [dat-w] ‘branch-AcC.’, and unlike in [kira-jui] ‘rent- ACC.”).
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which A and B have the same number of syllables, and of including a great number of binomials
no longer in use or repeating more than once essentially the same binomial).

Apart from these accounts, more recent studies either adopt the same criteria introduced by
the pioneering studies mentioned above, or have a narrower empirical domain. For instance, Co-
rakl1 (2001) lists the following constraints: items with fewer syllables come first; vowel-initial
words come first; Turkic words come first; words starting with a bilabial stop come last; the typi-
cal vowels in A and B respectively are either /e/ - /y/, or /a/ - o/, or la/ - [ul, or /a/ - /il, or /i - /al,
or /il - /ol or /al - Iyl; consonants /p, f, k, s, z, m/ tend to start item B. Baturay (2010) restricts her
discussion to onomatopoeic reduplications. Based on onomatopoeic binomials in which the
vowel in Ais [a] and the vowel in B is [u], or in which the vowel in A is [e] and the vowel in B
is [y],® she concludes that rounded vowels (or vowels having the U element, in the Government
Phonology framework she adopts) must occur in items in slot B.

Aksoy (2019) lists ikilemeler in various dialects of Turkish. She observes a few tendencies
already reported in previous studies: vowel-initial words come first; if both words start with a
vowel, the vowel hierarchy proposed by Tuna applies; if both words start with a consonant, the
consonant hierarchy proposed by Tuna applies; words with fewer syllable come first.

Finally, there are stylistic studies on binomials in literary works, and descriptive studies that
compare Turkish with another language, such as Sugin (2010), comparing Arabic and Turkish
binomials, and Kayalar (2017) comparing English and Turkish binomials. Neither of them intro-
duces factors that were not already proposed before.

5. Our criteria. Based on the findings reported in the previous literature and our preliminary in-
vestigation of Turkish binomials, we tentatively adopt the following set of constraints. The only
semantic constraints we assume are:

(5)  “Iconic Order’: slot A is occupied by the thing or event that comes first, chronologically
and/or causally and/or along a scale, e.g. er gec ‘early (obsolete) — late’ / ‘sooner or later’

(6) ‘Prominence’: slot A is occupied by the element perceived as more prominent, important,
central, powerful, common, bigger in size or higher on a scale of intensity’, e.g. ¢ayr
cimen ‘meadow — grass’ / ‘meadows’

In a few cases item A might also be said to be semantically less marked than item B, but we
found no binomial where only markedness determines its word order, thus we did not include se-
mantic markedness constraints. The phonological constraints we adopt are:

(7 ‘Syllable Count’: words with fewer syllables are in slot A, e.g. dal budak ‘branch —
shoot’ / ‘intricate, detailed’

(8) ‘No Initial Onset’: vowel-initial words are in slot A, e.g. aci tatli ‘sweet — bitter’

9) ‘Final Coda’: consonant-final words are in slot B, e.g. bortii bocek ‘creepy — crawly’®

8 Of which only two apparently exist, i.e. kem kiim ‘onomatopoeic word’ ‘onomatopoeic word’ / ‘stammering’ and
ef(il) Gf(0l) ‘onomatopoeic word’ ‘onomatopoeic word’ / ‘blowing with a certain energy’.

% A reviewer suggests that the constraints (8) and (9) might be subsumed into a more general tendency to avoid hia-
tuses and clusters across slot boundaries; since (8), which prefers vowel-initial words in slot A, would make them
less common in slot B, and (9), which prefers consonant-final words in slot B, would make them more common in
slot A, the favoured sequence would be -V#C-. However, Turkish binomials (and more generally, Turkish phonol-
ogy) do not seem to eschew clusters and hiatuses across words boundaries; a consonant-final A is fine before
another consonant, provided that B is consonant-final too. In fact, -C#C- binomials abound, being more than half of

111



(10)  “Vowel Roundness’: words with a higher number of rounded vowels are in slot B, e.g.
alt-z Ust-U ‘below — above’ / “all in all’

(11)  “Vowel Backness’: words with a higher number of back vowels are in slot B, e.g. derme
catma ‘collection — wooden construction’ / makeshift’

(12)  “Vowel Height’: words with a higher number of high vowels are in slot B, e.g. hesap
kitap ‘calculation — book’ / ‘finances’

(13) ‘Labial Consonant’: words starting with a labial consonant (/p, b, f, v, m/) are in slot B,
e.g. ¢it1 pitt ‘meaningless word — meaningless word’ / ‘mignon’

(14) “Consonant Sonority’: if the two items have the same number of syllables, compare conso-
nants (starting from the left and ignoring word-initial consonants if the other item starts
with a vowel) according to the scale /g, h/ > liquids and nasals > /v, j/ > /z/ and voiceless
fricatives > voiced stops and /dz/ > voiceless stops and /47;1° the item with the most sonor-
ant consonant is in slot A, e.g. soy sop ‘lineage — meaningless word’ / ‘kinsfolk’

Finally, following Hatiboglu (1981) and others,

(15) ‘Loanword’: Turkic words precede non-Turkic words. The relevance of this factor is ob-
vious in binomials that have two synonymous words, one Turkic and one borrowed, as in
e.g. mutlu mesut ‘happy — happy’**

6. Our data. Save for Tuna (1982-1983), previous studies of Turkish binomials are not sup-
ported by quantitative data. To evaluate the accuracy of the constraints we propose in accounting
for the word order of Turkish binomials, we compiled a list of irreversible binomials drawn from
the examples mentioned in the previous literature (mainly Hatiboglu 1981 and Tuna 1982-1983)
and the native speaker knowledge of the first author. We excluded reversible binomials, as well
as fully reduplicating and m-reduplicating ikileme and binomials no longer in use in contempo-
rary Turkish. The overall number of binomials in this list is currently 351 (additional data will be
included in Canalis & GOk, in preparation).

For each input binomial {X, Y}, we coded the two corresponding possible surface binomials
according to whether their word order complies with the constraint, or it does not comply with
the constraint, or the constraint cannot have an impact on the order of that given binomial (for
instance, Syllable Count is not relevant when both items have the same number of syllables), and
finally whether the surface binomial actually occurs or not.

7. Statistical analysis and discussion of the results. In this section we examine the effective-
ness of our criteria in predicting word order in Turkish binomials, and briefly comment our

all binomials in our list. Only one -V#V- binomial, namely elma armut ‘apple — pear’ / “fruit” occurs in our list, but
the strong preference for vowel-initial words to be in slot A is sufficient to explain their rarity: for a hiatus to occur,
not only B must be vowel-initial and A must be vowel-final, but A must be vowel-initial as well.

10 This scale is similar to Tuna’s (1982-1983). Save for its lesser granularity, the main difference is the lower posi-
tion of /k/, which in our scale is grouped with the other voiceless stops; we believe its higher position in Tuna’s
scale results from his ignoring semantic criteria, which cause an item starting with /k/ to occupy slot A in a few bi-
nomials (e.qg. kor(ler) sagwr(lar) ‘blind — deaf” / ‘ignorant’, kel fodul ‘bald — conceited’/ ‘conceited’). The position of
/jl is discussed in section 8.

" The adoption of this constraint is also the reason why the preference for long vowels to occur in B was not in-
cluded among the phonological constraints. Turkish words containing long vowels are usually loanwords from
Arabic or Persian, therefore a constraint ‘Vowel Length’ would have been redundant.
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results. The number of binomials that satisfy the semantic, loanword and phonological con-
straints are reported in Table 1, 2 and 3 respectively.

Semantic constraints Constraint is Constraintis  N/A
satisfied not satisfied

Iconic Order 19 (82.6%) 4 (17.4%) 276

Prominence 54 (78.3%) 15 (21.7%) 230

Table 1: Frequency of binomials satisfying each semantic constraint

Loanword constraint Constraint is Constraintis  N/A
satisfied not satisfied
Loanword 25 (86.2%) 4 (13.8%) 270

Table 2: Frequency of binomials satisfying the loanword constraint

Phonological constraints Constraint is Constraintis  N/A

satisfied not satisfied
No Initial Onset 89 (84%) 17 (16%) 245
Syllable Count 97 (86.6%) 15 (13.4%) 239
Labial Consonant 65 (80.2%) 16 (19.8%) 270
Vowel Roundness 98 (76.6%) 30 (23.4%) 223
Vowel Height 104 (64.6%) 57 (35.4%) 190
Vowel Backness 69 (55.2%) 56 (44.8%) 226
Consonant Sonority 109 (69.4%) 48 (30.6%) 194
Final Coda 30 (51.7%) 28 (48.3%) 293

Table 3: Frequency of binomials satisfying each phonological constraint

We fitted a logistic regression model to the data using the glm() and step() functions in R 4.0.5
(R Core Team 2021). A stepwise logistic regression procedure with forward selection was con-
ducted on all predictors. The two constraints that did not improve the model were VVowel
Backness and Vowel Height. In a model with the remaining constraints, all of them turn out to be
statistically significant predictors of word order (16).

(16) Predictors Estimate Std. Error  z value Pr(>|z|)
No Initial Onset 2.84 0.343 8.279 <0.001
Final Coda 1.339 0.3448 3.884 <0.001
Syllable Count 3.06 0.3292 9.297 <0.001
Labial Consonant 0.8385 0.2927 2.865 <0.01
Vowel Roundness 1.955 0.2576 7.501 <0.001
Consonant Sonority 0.9209 0.1813 5.079 <0.001
Iconic Order 2.623 0.4863 5.395 <0.001
Prominence 1.344 0.2947 4.561 <0.001
Loanword 1.151 0.5616 2.050 <0.05

No Initial Onset, Final Coda and Syllable Count are cross-linguistically well-attested phonologi-
cal constraints affecting the word order of binomials, and so are Prominence and Iconic Order
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among the semantic constraints. The Loanword constraint is apparently more language specific,
although it could perhaps be reduced to a semantic markedness constraint — it could be argued
that native words are less marked than loanwords. As for the segmental phonological constraints,
that is Vowel Roundness, Consonant Sonority and Labial Consonant, we examine them in the
next section.

8. Segmental phonological constraints. The constraints Vowel Roundness, Consonant Sonority
and Labial Consonant raise a few questions about their motivation and/or the phonological prop-
erties underpinning them.

8.1. VOWEL ROUNDNESS. The preference for rounded vowels to occur in slot B has already been
observed for other languages. However, since most analyses are based on English or other lan-
guages in which roundness is not independently contrastive (in English for example all front
vowels are unrounded, and all rounded vowels are back), it is not clear whether the preference is
really about vowel roundness or backness. In fact, Cooper & Ross (1975) propose that the rele-
vant parameter in English binomials is the second formant: vowels with a higher F> tend to be in
slot A, yielding the scale i >1>¢ >a& >a > o> v > u. Turkish — where backness and roundness
are independently contrastive — offers a more favorable ground to understand which property is
pertinent in binomials. The data from Turkish show that the Roundness and Backness constraints
have different weights, which is more consistent with them reflecting two separate properties (in
fact, Backness is hardly relevant in Turkish binomials). Furthermore, it also implies that segmen-
tal phonological constraints on binomial word order are best expressed in terms of phonological
features rather than raw acoustic phonetic properties. As for the reason why rounded vowels are
preferred in slot B, we believe it is an instance of the general trend to place there more marked,
more complex structures. Rounding is standardly assumed to be marked (see e.g. Clements 20009:
36); this fact is directly captured in features theories that adopt unary features, in which rounded
vowels have a feature ([Round], [Labial] or an equivalent label) that is absent is corresponding
unrounded vowels, making the former inherently more complex than the latter. In this regard, see
Kabak (2007) on the motivation for a privative feature [Labial] in Turkish, mainly based on evi-
dence from hiatus resolution processes, as well as Baturay’s (2010) use of Government
Phonology’s U element.

8.2. LABIAL CONSONANT. This constraint appears to be rather language-specific, as word order in
binomials is usually not determined by consonantal place (Cooper & Ross 1975: 72). We tenta-
tively propose that the preference to place labial consonants in slot B in Turkish could be related
to the preference for rounded vowels to occur there too, especially if the same feature is assumed
([Labial], U or any comparable formulation) to be present in both rounded vowels and labial con-
sonants (see also Baturay 2010).

8.3. CONSONANT SONORITY. The hierarchy in (14) (reproduced in (17) for ease of consultation)
raises two questions. First, which definition of sonority would be most compatible with it? Sec-
ond, why is /j/ — supposedly a glide, and therefore routinely assumed to belong to the most
sonorous class of consonants — lower than liquids and nasals, and on a par with /v/?

(A7) /g, h/ > liquids and nasals > /v, j/ > /z/ and voiceless fricatives > voiced stops and /dz/ >
voiceless stops and /tf/

With respect to the first question, there is no dearth of definitions of sonority and the sonority
scale (see Parker 2011 and 2012 for recent summaries). Two frequently proposed definitions of
its phonetic correlates are respectively based on openness of the vocal tract or (supralaryngeal)
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aperture (more sonorous sounds have a more open vocal tract) and loudness (more sonorous
sounds are louder, other things equal) (Parker 2011: 1178). The scale in (14) does not correlate
very tightly with loudness, even leaving aside /j/. First, sibilant fricatives are louder than non-sib-
ilant ones, yet /v/ - which is not a sibilant — is higher on that scale than any other fricative.
Second, /h/ — a voiceless segment — is less loud than many other segments there. On the other
hand, the criterion of openness provides a better fit; more specifically, we adopt Hume &
Odden’s (1996) related concept of impedance, defined as “[t]he resistance offered by a sound to
the flow of air through the vocal tract above the glottis” (Hume & Odden 1996: 358), which
yields the scale laryngeal > glide > liquid > nasal > fricative > stop (Hume & Odden 1996: 359).
This scale nicely matches the one in (17), save apparently for the position of /j/.

This brings us to the second question. The placement of /j/ in that position on the scale ap-
pears to be empirically justified. All other things equal, the item with /j/ (spelled <y>) is in slot A
when the other item has an obstruent (18a), but in slot B when the other item has a sonorant con-
sonant (18Db).

(18) a. soysop ‘lineage — meaningless word’ / ‘kinsfolk’
yayma yazma ‘dissemination — writing’ / ‘xx’
b.  kirpik kiytik ‘eyelash — meaningless word’ / “scalloped’
helecan heyecan ‘excitement — excitement’

We think the solution lies in the correct characterization of the contrastive features of Turkish /j/.
Despite its phonetic realization usually being a semivowel, it can be argued that it is unspecified
for the feature [sonorant]; it is never contrastive for that feature alone, and it never forms phono-
logical classes with sonorant consonants. Several pieces of evidence support this claim: 1)
Turkish allows several Sonorant—Obstruent clusters word—finally; however, compared to liquids
and nasals, the distribution of /j/ is much more restricted. 2) [&] is an allophone of /e/ before
tauto—syllabic liquids and nasals, but not before /j/. 3) The distribution of the allophones of /j/ is
similar to that of the allophones of /v/. 4) A preliminary phonetic survey suggests that Turkish /j/
(as well as the other [+continuant] consonants) may display friction and partial devoicing, at
least utterance—finally (see Canalis et al. (to be published) for a discussion of these arguments).

The underspecification of Turkish /j/ and /v/ with respect the feature [sonorant] is consistent
with their role in binomial word order as well. If they are unspecified for that feature, their inter-
mediate position along the sonority scale between the [+sonorant] /g/, /n/*2, liquids and nasals
and [-sonorant] obstruents directly follows, fully in line with the hierarchy in (17).

9. Conclusions and directions for future research. Our exploratory quantitative investigation
of Turkish irreversible binomials suggests that the position of an item within a given binomial is
affected by, at least, 1) it being a loanword, 2) the presence of an onset in the initial syllable, 3)
the presence of a coda in the final syllable, 4) the presence of an initial labial consonant, 5) the
presence of rounded vowels 6) a higher syllable count, 7) the lower sonority of its consonants, 8)
the lower prominence of its meaning, and finally 9) its real-world referent being chronologically
or logically later. All these factors concur to place an item in slot B. We also found that the evi-
dence provided by the segmental constraints may shed light on some aspects of the phonological
system of Turkish, i.e. the markedness of rounded vowels and labial consonants, the properties of
the sonority scale in Turkish and the featural specification of Turkish /j/.

12 Under the definition of sonority as impedance we adopt, glottal consonants are [+sonorant], since the airflow is
not impeded above the glottis during their production.
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Our constraint list is not meant to be exhaustive, our dataset could be expanded further, and
we only briefly touched upon the nature of the interaction among constraints. We leave all these
goals and topics for future research.
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