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ABSTRACT

A current controversy in phonological theory concerns the explanation of crosslinguistic
tendencies. It is often assumed that crosslinguistic tendencies are explained by mental bias: a
pattern is common because it is favored by learners/speakers. But work by Blevins and
colleagues in Evolutionary Phonology has argued that many crosslinguistic tendencies can be
explained without positing such bias. This would mean that crosslinguistic tendencies cannot be
unproblematically used as evidence about the mental machinery that humans bring to learning
and using language. In response, many researchers have looked at different types of data, such as
processing, learning of real and artificial languages, and literary invention. This paper presents
another type of data: extension of native-language phonology to words with novel phonological
structure, in this case infixation in Tagalog into loanwords with novel initial consonant clusters.
The data come from a written corpus and a survey. Tagalog speakers’ treatment of these clusters
parallels crosslinguistic findings of cluster splittability by Fleischhacker. This paper argues that
explaining the data requires attributing to Tagalog speakers phonetic knowledge and a bias about

how to apply that knowledge.”
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The role of phonetic knowledge in phonological patterning
corpus and survey evidence from Tagalog infixation

Kie Zuraw

1. Introduction. Generative linguistics seeks to describe the mental apparatus (language-
specific and otherwise') that humans bring to the task of learning and using language. In the
realm of phonology, at least, this inquiry most often takes the form of asking whether learners
favor some conceivable grammars over others. The challenge lies in determining which pieces of
evidence actually bear on the question of learner preferences, and which are to be explained by
other means. To take a simple example that has been discussed before (see Steriade 2001a, Hura
et al. 1992), many languages assimilate a nasal consonant’s place to that of a following obstruent
(/an+pa/ — [ampa]), but not a preceding obstruent (/ap+na/ — [apna]). This typological
observation is accompanied by a functional observation, in this case a phonetic one: a nasal’s
place of articulation is more difficult to perceive in the environment vowel__obstruent than in the
environment obstruent _vowel (for most places of articulation). But how does the phonetic
observation translate into an explanation for the typology?

One possibility is that humans’ cognitive apparatus encodes the undesirability of
maintaining place where it is hard to perceive. First, we must be able to learn in what
environments nasal place is hard to perceive (or perhaps be endowed innately with this
knowledge). And second, we must be biased against maintaining hard-to-perceive place
contrasts. Under this approach, the functional motivation—phonetic knowledge plus a bias about
how to apply it—is inside the mind. This is the position taken explicitly by Steriade 2001a, for

example, and is implicit in many other works (see Hayes & Steriade 2004). More generally, the



idea that typological tendencies are to be explained by mental biases has pervaded generative
phonology at least since Chomsky and Halle 1968.

A second possibility, however, involves language transmission: because nasal place is
hard to perceive in the vowel__obstruent environment, learners will have a tendency to mis-hear
/an+pa/ as [almpal],2 but to correctly hear /an+i/ as [ani]—that is, to mis-hear the morpheme /an/
as alternating between [am] and [an]. If this misperception is widespread enough, it will appear
to learners that the language has a process of nasal place assimilation to a following obstruent,
and this will be encoded in the learner’s grammar. Thus, languages without assimilation can
change into languages with assimilation, and the change will be more frequent for preobstruent
assimilation than for postobstruent assimilation, since misperception is less likely in the
obstruent__vowel environment. Under this approach, the functional motivation for the
typological trend is outside the mind. Humans need not have any knowledge of perceptibility, let
alone a bias about how to apply that knowledge. This is the position advanced by Blevins and
Garrett (1998, 2004), Blevins (2004) within the framework of Evolutionary Phonology. See also
Ohala 1981, 1993, and others; Hale and Reiss 2000; Hyman 2001; Myers 2002; and Yu 2003,
2004.

Work in Evolutionary Phonology and in the same spirit has included two strands:
explanations for functionally motivated ‘natural’ typological patterns that seemingly remove the
need for positing phonetic knowledge or bias (e.g. the work by Ohala); and examples of
‘unnatural’ patterns (along with diachronic explanations of them) to show that they must also be
learnable (e.g. Hyman 2001, Yu 2004). For example, standing against the many languages with
postnasal voicing of obstruents (see Pater 1999; see Hayes & Stivers 1995, Hayes 1999 for an

aerodynamic motivation), Hyman gives a case of postnasal devoicing of obstruents (though



Zsiga, Gouskova, & Tlale 2006 argue that the language in question, Tswana, does not
phonetically have postnasal devoicing: of the six speakers they recorded, some have devoicing of
stops across the board, some have no devoicing at all, and some devoice everywhere but word-
initially).

The existence of these unnatural cases—if the ‘unnatural’ analysis is the correct one—is
important, because it rules out certain hard-line positions.3 For example, under the classic
Optimality Theory (OT) idea that the constraint set is universal (Prince & Smolensky
1993/2004), we might want to say that only functionally motivated constraints belong to that set,
and thus only ‘natural’ languages are possible. If ‘unnatural’ languages do exist, this position is
not tenable, and if the language faculty does include substantive biases, at least some of them
must be only that—biases—and do not rule out as unlearnable all contrary languages. See
Wilson (2006) for a development and implementation of the idea of soft biases within a
constraint-based framework.

The strand of the Evolutionary Phonology program that seeks to explain typological
trends has shown that it is dangerous to make inferences about substantive biases from typology,
because typological patterns may result not from those biases but from tendencies in language
transmission. One response to this situation is to continue to investigate, in individual cases,
whether an account of a typological tendency is constructible without implicit knowledge or
bias; another is to test hypotheses about mental biases using other types of data.

Many researchers, in seeking other types of data, have probed speakers’ behavior in
situations where it is not directly determined by their native-language experience, so that the
history that shapes that experience cannot be an explanation for the behavior (another is to probe

processing of ‘natural’ vs. ‘unnatural’ native-language phonology, as in Zhang & Lai



(submitted), Zhang, Lai & Turnbull-Sailor (in progress)). This type of research has included
artificial language-learning experiments (Guest, Dell & Cole 2000; Pater & Tessier 2003; Pycha
& al. 2003; Wilson 2003, 2006), including novel language games (Treiman 1983, Derwing & al.
1988, Pierrehumbert & Nair 1995), and the study of second-language phonology (Broselow
1992a, 1992b). Less commonly, there has been research on literary invention, such as puns,
rhymes, and alliteration, mostly using corpora (Minkova 2001, 2003; Fleischhacker 2002b, 2005;
Steriade 2003; Kawahara to appear). The study of the phonological adaptation of loans also falls
into this category, though interpreting the data is made more difficult by the question of what
borrowers perceive (e.g. Silverman 1992, Yip 1993, Dupoux & al. 1999), and uncertainty as to
the mechanism of borrowing (directly from foreign speakers or mediated by bilinguals), the
degree of contact at the time of borrowing, the social context of the borrowing, etc. Least
commonly, there has been research on the extension of authentic native-language grammar to
unprecedented cases—that is, not just the application of native-language grammar to novel
words (the wug-testing pioneered by Berko 1958), but its application to novel types of words.
The English plural-of-Bach test proposed by Lise Menn (Halle 1978) would be an example: is it
[baxz], [baxs], or [baxtz]? This article aims to contribute to the debate on substantive biases in
the language faculty by presenting evidence from a study of this last type, involving infixation in
Tagalog stems with novel initial clusters. It is argued that the Tagalog evidence supports the
existence of a mental bias.

As in most of the works just cited, the structure of the argument is along the same lines as
Pullum & Scholz’s (2002) definition of argument from poverty of the stimulus (see section 6).4
That is, speakers are argued to have implicit knowledge that they could not have acquired, given

the data available to them, unless they brought a certain prior bias to the learning task. Thus, the



existence of that prior bias is supported. The phenomenon in question is infixation into stems
beginning with consonant clusters in Tagalog. The infix may split the cluster (g-um-raduate) or
not (gr-um-aduate), with the frequencies of the two variants depending on the consonants in the
cluster.

In what follows, I first review previous findings on cluster splittability, with an extended
discussion of Fleischhacker’s (2002a, 2002b, 2005) perceptual-similarity account, and explain
the relevance of Tagalog infixation (section 2). I then present evidence from a written corpus of
Tagalog (section 3), and from a survey of Tagalog speakers (section 4). It is argued that both the
corpus and the survey evidence follow a predicted crosslinguistic pattern, that an explanation
based on language transmission is unlikely, and that therefore Tagalog speakers do have phonetic
knowledge of consonant clusters and a bias about how to apply that knowledge. I then sketch an
OT analysis, which includes a proposal about the form of constraints that regulate similarity
between related surface forms (section 5), and finally consider alternative explanations of the

data (sections 6, 7, and 8).

2. Cluster splittability

2.1. Previous findings. There is much previous research on how word-initial consonant
clusters behave in situations where the cluster could become split. The most extensive evidence
comes from epenthesis in loanword adaptation or second-language phonology, and the most
robust finding there has been that stop-sonorant clusters (TL) are more splittable by an epenthetic
vowel than are sibilant-stop clusters (ST) (Fleischhacker 2002a; Broselow 1983, 1992a, 1992b;
Singh 1985). The pattern found in Farsi (from Fleischhacker 2002a; see also Karimi 1987,

Shademan 2002) is typical. Foreign words beginning with an ST cluster receive an initial



prothetic vowel, leaving the cluster intact, as in esparta ‘Sparta’, whereas words beginning with a
TL cluster receive an epenthetic vowel that splits the cluster (anaptyxis), as in pelutus ‘Plutus’.
The pattern is repeated in many other languages, and the reverse does not seem to be attested.

To explain this anaptyxis-prothesis asymmetry, representational approaches have
proposed that ST forms a structure more cohesive than TL, such as a complex segment or linked
structure (Fudge 1969, Ewen 1982, Selkirk 1982, Broselow 1992b, van de Weijer 1996, and
others). If this structure is illegal in the borrowing language, but also resists splitting, then ST

can neither be tolerated nor be split, and prothesis occurs (ST... — VST...). Under these

accounts, splitting is the norm, but ST resists it. Some representational approaches have
attributed ST onsets’ special structure to their falling sonority profile, or to a shared laryngeal
gesture (Broselow 1992b, following Browman and Goldstein 1986). See section 8.1 for an
attempt to construct an articulatory account along different lines. Gouskova (2003) appeals to the
markedness of the result of epenthesis, noting the differences in syllable contact produced by
prothesis of words beginning with different cluster types. Assuming, following Venneman 1988,
that coda-onset sequences should be of falling sonority (L.b, not b.l), Gouskova notes that
prothesis of a ST-initial word produces the unmarked syllable contact S.T (VS.T...), but prothesis
of a TL-initial word produces the marked syllable contact T.L. For Gouskova, prothesis is the
norm, but TL clusters—and others of rising sonority—are forced to split.

The explanation of Fleischhacker (2002a, 2002b, 2005), which I adopt, is based on
perceptual similarity. Fleischhacker proposes that borrowers of new words—that is, speakers of
the borrowing language who have access to the form in the source language—attempt to keep the
borrowed form perceptually similar to the source form,” and that TL and TVL are more similar

to each other than are ST and SVT. The similarity claim is supported by experimental evidence,



10

summarized below. Fleischhacker speculates as to why TL and TVL should be more similar than
ST and SVT, but testing that speculation is beyond the scope of her investigation, and it is not
tackled here, either. Fleischhacker’s speculation relies on the idea of the ‘perceptual break’
created by the onset of formant structure, as at the transition from T to L. The higher the intensity
of the formant structure after the break, the stronger the break; the higher the intensity of the
aperiodic noise before the break, the weaker the break. Thus, TL and ST are two extreme cases.
TL begins with silence (though T’s release burst precedes the break) and proceeds to the strong
formant structure of L; the break between T and L is therefore strong. ST, on the other hand, has
considerable aperiodic noise preceding the break (S) and proceeds to silence, with no formant
structure at all, so the break between S and T is weak. Fleischhacker assumes that splitting a
cluster at a stronger perceptual break creates a smaller perceptual departure from the unsplit
original; therefore, TL and TVL should be perceived as more similar than ST and SVT.

The remainder of this section summarizes Fleischhacker’s findings for clusters other than
TL and ST and for phenomena other than loan epenthesis, and her experimental evidence on
perceptual similarity.

The fact that TL and ST differ in both C; (stop vs. sibilant) and C, (liquid vs. stop) makes
it hard to pin down the source of the difference in behavior. Examining sibilant-C clusters
permits a more controlled comparison, since one can hold C; relatively constant—in the
examples below, mostly [s] with some [{] and [z]—and vary C,. This is what Fleischhacker
(2002a, 2005) does, looking again at epenthesis in loan adaptation and creoles, where source
languages have a variety of SC clusters. Among languages that tolerate no initial CC clusters,

repairing them all by either prothesis or anaptyxis, Fleischhacker discovers an implicational
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hierarchy, schematized in (1). Within a given language, if one of the clusters in (1) splits, clusters

to the right of it must also split, as summarized in Table 1.

(1) ST < Sm < Sn° < SI < SR, SW
less splittable more splittable

(S = sibilant; T = stop; R = rhotic; W = glide)

As schematized in Table 1, Wolof (Ka 1985, Broselow 1992b) differentiates ST, with
prothesis, from the rest of the clusters, which show variation between prothesis and anaptyxis. A
cut-off after Sm is exemplified by Hindi (as described by Bharati 1994: 56-59), with prothesis
for ST and Sm, and variation or anaptyxis for the rest. Kazakh (Sulejmenova 1965: 76-83) has a
cut-off between ST (prothesis) and Sm (variation), and also between Sn (variation) and Sl
(anaptyxis). Farsi has its cut-off between Sl and SR (which Hindi as described by Bharati also
differentiates).” For the other languages identified by Fleischhacker, the information is sparser

but still consistent with (1).

INSERT Table 1 ABOUT HERE

The scale of splittability in (1) is expected given Fleischhacker’s speculation about
perceptual breaks: the SC, clusters further to the right in the scale have a C, with stronger
formant structure, so the break between S and C, should be stronger. Or, to take a slightly
different view, the more sonorous C, is, the more vowel-like it is, and thus the more the

transition from S to C, is already similar to a transition from S to a vowel.
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The influence of C; is less clear. Fleischhacker finds only three languages that show a
difference between XC, and YC,, with C, held constant. One is Farsi, where stop-1 clusters split
(pelastik ‘plastic’ Shademan 2002), but sibilant-1 clusters show prothesis. This suggests that TC,
is more splittable than SC,. Similarly, Wolof splits all Tl and TR clusters, but shows variation for
Sl and S_R.8 In Kirgiz, as discussed in detail by Gouskova (2003), there is at least one TC,-SC,
pair, kv (anaptyxis) vs. zv (prothesis), and in general, lower sonority of C; correlates with greater
splittability. The inventory of clusters borrowed into Kirgiz is rich, and Gouskova finds that
clusters with falling or level sonority undergo prothesis, but those with rising sonority undergo
anaptyxis, avoiding the bad syllable contact that would arise from prothesis. The falling- and
level-sonority clusters borrowed into Kirgiz include not just ST, but also rt, Ib, lv, zv, and mn—
all undergo prothesis. The rising-sonority clusters include not just Sm, Sn, SI, SR, and TL (stop-
sonorant), but also kv, mr, kn, and pn—all undergo anaptyxis. To differentiate the predictions of
the syllable-contact account from those of the perceptual-break account, we would need data
from a language with a rich cluster inventory and some cluster-splitting phenomenon that does
not create a heterosyllabic C;.C, sequence, such as C, deletion.

The Tagalog data to be discussed in this paper bear only on SC and TC clusters. We can
incorporate the Farsi and Wolof facts into the splittability scale by adding a second dimension, as

in (2).

(2) ST<Sm<Sn<SI<SR,SW
A A

Tl TR
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Fleischhacker (2002b, 2005) presents additional evidence for a TL vs. ST difference from
reduplication, imperfect puns, and alliteration. The reduplication evidence comes from languages
that do not always copy a complex onset in full (i.e. ba-bladupi; see Steriade 1988 for a survey).
Fleischhacker’s focus is on languages with a ‘restricted skipping’ pattern, where some but not all
clusters undergo simplification. All of the surveyed languages with restricted skipping simplify
only obstruent-sonorant clusters (ba-bladupi); other clusters are either copied in full
(sta-stalumi) or not copied at all (_e-stalumi). Gothic, for example (Wright 1910/1954: 147-148,
see also Cairns and Feinstein 1982, Broselow 1992b), copies only the first consonant of most
clusters, as in fai-frdis ‘tempt-preterite’, gai-grot ‘weep-preterite’, and sai-sl€p ‘sleep-preterite’.
The clusters st and sk, however, are copied in their entirety, as in ga-stai-stald ‘possess-preterite’
and skai-skdip ‘sever-preterite’ 2 Fleischhacker assumes that, as with loan adaptation, there is a
preference to keep two forms similar, here the reduplicant and its base. Fleischhacker’s view of

Gothic and similar cases is that the pairs TV-TLV and SV-SLV are treated by speakers as

sufficiently similar to allow simplification in reduplication, but SV-STV is not.
Fleischhacker draws further evidence for parts of (2) from a corpus10 of English
imperfect puns—puns juxtaposing two forms that are not perfect homonyms. Puns like blown

apart ~ Bonaparte,'' where a stop-liquid-vowel sequence and a stop-vowel sequence are

compared, are more frequent than expected. That is, among puns in the corpus of the form

C,G,V... ~ C) V..., 40% are of the blown apart ~ Bonaparte type, with C; a stop and C, a liquid

(TL)—whereas among all English word pairs of the form C,C,V... ~ C, V..., only 26% are of that

type. Pairs like sturgeon ~ surgeon, where C; is a sibilant and C, a stop (ST), are by contrast

underrepresented, and SL Pairs like slalom ~ solemn, are somewhere in between (somewhat

underrepresented). This supports the SL>TL and ST>SL comparisons in (2). (Fleischhacker does
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not further break down the sonorants, e.g. into nasals, liquids, and glides.) Looking at puns of the

form C,C,V... ~ C,V..., on the other hand, such as Stabitha ~ Tabitha, Fleischhacker finds that

they occur about as often as expected for TL, SL., and ST. The lack of distinctions found among
C,C,V... ~ Gy V... puns is contrary to what would be expected if a structural account applied: if
ST clusters were less splittable for a structural reason, they should be so regardless of whether
they are split by deleting the first consonant or the second.'?

Fleischhacker also gives evidence for parts of (2) from poetic alliteration, following
Kurytowicz 1971 and Broselow 1992b. In early Germanic (for which Fleischhacker cites
Kurytowicz), ST clusters alliterate only cohesively—that is, with themselves; for example, a
word beginning in st, such as Old English stan ‘stone’ can alliterate only with words beginning
in st, not with words beginning in sV or, say, sp. Words beginning in other C;C,; clusters,
however, alliterate with any word beginning in C;: brim ‘sea’ alliterates with beorgas ‘hills’ and
blican ‘shine’. Assuming that successful alliteration requires similarity between the
corresponding onsets, the Germanic pattern supports the distinction in (2) between ST and the
rest. Early Irish (for which Fleischhacker cites Murphy 1961) is the same as early Germanic,
except that sm also can alliterate only cohesively. This provides a second piece of evidence,
alongside epenthesis in Hindi, for a distinction between Sm and Sn. In Middle English, discussed
in detail from a perceptual-similarity perspective by Minkova (2001, 2003), a word beginning in
ST is allowed to alliterate with any word beginning in s, but it is nonetheless highly likely to
alliterate cohesively. Looking at a corpus made up of three long poems, Minkova finds that 93%
of st, 99% of sp, and 91% of sk alliterate cohesively. Rates of cohesive alliteration are similarly

high for S-nasal—though with sn (100%) having, contrary to expectation, a higher rate of
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cohesive alliteration than sm (89%)—Ilower for sl (68%), and lower for the remaining clusters
(from 7% for fr to 50% for thr)."

Splitting in epenthesis, reduplication, the C,;C,V... ~ C, V... puns above, alliteration, and
VC infixation has the property that if C,C; is split, C; becomes vowel-adjacent (C,V...), as
summarized in (3). Fleischhacker proposes that in all these cases, there is a preference to keep

the two related forms (foreign word and loan,'* base and reduplicant, etc.) perceptually similar.

3) unsplit split
epenthesis C,G, V... (foreign word) CVGC,V... (adapted)
reduplication C;C,V... (base) C/V.. (reduplicant)
pun C,C,V... (one member of pun pair) C;V... (other member)
alliteration ~ C;C,V... (one member of allit. pair) C;V... (other member)

Assuming the scale of perceptual distance (A) shown in (4), splitting should be most

likely when the difference A(C,C,, C,V) is small, as in (5), which restates one dimension of (2).

(4) A(C]T, C]V) > A(Clm,C1V) > A(C]H,C]V) > A(C]l,C]V) > A(C]I,C1V), A(C1W,C1V)

(5) least splittable CT Cm Cn Cl CR CW  most splittable

(holding C constant)

Fleischhacker’s final body of evidence on similarity comes from experimental tasks. In

one experiment, English-speaking subjects were asked to judge whether synthesized syllable
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pairs such as kla ~ ka were the same or different; a longer reaction time or higher error rate was
taken to mean that a given pair is more similar. Although Fleischhacker does not report statistical
significance, one trend in the data is relevant. Among syllable pairs that delete C,, subjects
discriminated T-sonorant pairs (e.g. kla ~ ka) and S-sonorant pairs (e.g. sla ~ sa) more slowly

than ST (ska ~ sa) supporting the view that {S/T}LV and {S/T}V are more similar than STV

and SV ."" In a second experiment, Fleischhacker asked English-speaking subjects to rate the

similarity of a real, CC-initial English word to a modified version with a schwa inserted. Among

pairs displaying anaptyxis (like pluck ~ p[o]luck'®), subjects gave the highest ratings when the

initial cluster was T-liquid, SW, or S-liquid, somewhat lower ratings for SN, and the lowest for

ST (though, as Fleischhacker points out, aspiration is a confound for ST pairs such as s[plar ~

s[a1[p"]ar). This supports having T-liquid, SW, S-liquid more splittable than SN in (2), though

Fleischhacker does not report whether these differences are significant. For prothesized pairs, on

the other hand (pluck ~ [a]pluck), ratings seem to be flat across the cluster types.'’

To summarize Fleischhacker’s findings, a group of phonological and paraphonological
phenomena—epenthesis, reduplication, punning, and alliteration—display a crosslinguistic trend
for certain consonant clusters to be more splittable than others. There is a plausible phonetic
basis for this trend, based in similarity, and some experimental support for that phonetic basis.

If the phonetic account is correct, there remains a problem in translating it into an
explanation for the crosslinguistic pattern. As in the nasal-assimilation example in section 1, one
possible explanation is that the phonetics are inside the mind of the speaker: speakers are able to
determine how similar a C;C,-C;V pair is, and are biased to keep pairs such as foreign word and
loan, base and reduplicant, etc., similar. This would follow Steriade’s (2001a, 2001b) proposals

concerning the P-map or perceptual map. But another possible explanation lies in language
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transmission. Taking the loanword/L2 epenthesis examples, perhaps speakers are more likely to
misperceive a C;C;-initial foreign word as having a vowel between the two Cs if C; is more
sonorous; under this account the grammar plays no role in determining where to insert vowels,
and no phonetic knowledge is required of speakers.

It is less obvious how a misperception account would extend to reduplication, but perhaps

learners perceive the difference between TLV... and TV... accurately in bases but inaccurately in

reduplicants, for attentional or prosodic reasons. Or, the diachronic facts, if known, could suggest
a nonphonetic explanation. In the case of alliteration, an account without phonetic knowledge
seems less likely: Minkova’s Middle English figures represent variation within the bounds of the
contemporary convention, and thus appear to reflect the poets’ spontaneous choices as to which
word pairs produce the best alliterative effect. Likewise, Fleischhacker’s pun statistics reflect
case-by-case judgments by punners and their audiences as to whether a pun should be coined,
and then whether it is funny enough to be repeated and thus eventually appear in an advertising
slogan or a book of puns. All the pun types under consideration are possible—there is no

convention that makes surgeon ~ sturgeon an illegal pun—some are merely more frequent than

others.

A further finding that seems to refute a misperception or language-change account comes
from an artificial language game study by Pierrehumbert and Nair 1995 (see also Fowler,
Treiman & Gross 1993), in which English speakers were taught to insert VC infixes into real
words. When participants were tested on words beginning with clusters, where outputs such as

st-0l-Ab or s-al-tab would be possible for ‘stub’, and pl-ok-&nat or p-ak-lanat for ‘planet’,

‘[t]he cluster /st/ split the least, and the clusters /sl/ and /pl/ split the most.” (p. 101). The Tagalog

data to be presented here—also from an infixation task—provide further evidence against an
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account based purely on misperception or language change, and in favor of an account that
includes phonetic bias.

Table 2 summarizes the evidence for cluster distinctions discussed in this section.

INSERT Table 2 ABOUT HERE

2.2. Relevance of Tagalog infixation. Certain Tagalog verbs take the infixes um and in (um is
used for actor-focus forms, in for others) to mark realis aspect (um also marks infinitives), as
shown in (6) (Schachter & Otanes 1972, French 1988, Prince & Smolensky 1993/2004,

McCarthy & Prince 1993).

(6) bago18 ‘new’ bumago ‘to change’

Native words in Tagalog do not have initial consonant clusters (except for some stop-
glide clusters created by optional syncope; see section 8.2). Tagalog has many loans from
Spanish and English that do begin with clusters, however, and these words may be infixed. Two
main patterns result, as illustrated in (7): the infix may be placed inside the cluster or after it

(Cena 1979, Ross 1996, Maclachlan & Donohue 1999, Orgun & Sprouse 1999).19

(7) ‘graduate’ gumraduate ~ grumaduate

‘protect’”  pinrotekta-han ~ prinotekta-han
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The situation when these loans first entered the language is similar, then, to the
Pierrehumbert & Nair 1995 language game: speakers who had learned how to insert a VC infix
into words beginning with a single consonant extended the pattern to words beginning with
consonant clusters. This required making a decision, in each case, about whether to split the
cluster. As in all the cases above, when the C,C; cluster is split, C; becomes vowel-adjacent
(followed by u or i). Thus, if Fleischhacker’s perceptual explanation is correct, the sonority of C,
should determine the cluster’s splittability.

The empirical question to be addressed here is what differences might exist in splittability
among clusters in Tagalog infixation, and whether these follow the crosslinguistic pattern of
section 2.1. The data to be discussed in section 3 come from established loan clusters, and those
in section 4 come from poorly attested clusters. In both cases, speakers’ treatment of clusters

does follow the crosslinguistic pattern.

3. Corpus. The first set of data comes from a written corpus of Tagalog. The corpus is made of
text from the Web. The method for constructing it was as follows. First, a smaller corpus,
generously supplied by Rosie Jones (and derived from Ghani, Jones & Mladenic 2004, which
inspired the procedure used here), was used to estimate Tagalog word frequencies. A program

generated strings composed of frequent Tagalog words, such as those shown in (8).

(8) string glosses
kami pangulo ‘we (exclusive)’ ‘president/chief’
lalo parang ‘more/much’ ‘for-linker’

tagalog pagiging ‘Tagalog’ ‘being’
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noong akin aklat ‘then-linker’ ‘mine’ ‘book’

A program written by research assistant Ivan Tam sent these strings as queries to Google
(www.google.com), using the Google Web APIs service. The service allows a maximum of
1,000 queries per day, with each query returning a maximum of 10 URLs (web page addresses);
if a query produces more than 10 results, only 10 are returned at a time and each request for the
next 10 counts as another query. Thus, a theoretical maximum of 10,000 URLs can be retrieved
per day, but the typical number is approximately 5,000, since not all queries return the full 10
URLSs. Because each Google search returns at most 1,000 results, it is important to send a variety
of queries in order to give a variety of Tagalog web pages a chance to surface in the top 1,000.

The URLs retrieved each day are compared against those retrieved so far, and the new
ones pulled out. Tam’s program then retrieves the full text of each of the new URLSs, though an
existing program such as GNU wget can also be used. The corpus continues to be augmented and
refined, but at the time of the numbers reported here it contained 98,607 pages and
approximately 20 million words of Tagalog. In a random sample of 100 pages, 24 are blogs, 21
are discussion forums, 13 are newspaper articles, 9 are bible verses, 5 are press releases, 4 are
nongovernmental organizations’ and social clubs’ sites, and the remaining 24 are poetry, articles
from sources other than newspapers, book reviews, business and shopping sites, educational
materials, glossaries, government sites, political-party sites, song lyrics, and personal ads.

The corpus can be converted into a list of word types, with token frequencies for each. A

fragment is shown in (9).20

©)
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magbabala 33
magbabalak 21
magbabalance 2

magbabalangibog 2
magbabalangkas 4

mag-babalangkas 1

magbabalanse 2
magbabalaod 10
magbabalat 2

magbabalatkayo 7

magbabalaud 5
magbabalay 2
magba-balebol 1

This file can then be searched for regular expressions corresponding to potentially infixed
forms, such as [ptk]in[lr] [aeiouwy] (p,t, or k followed by in, followed by 1 or r and
actually infixed forms, such as the proper name mckinley.

The initial clusters that have been borrowed into Tagalog unepenthesized are almost

exclusively C-glide and stop-liquid.”' (As discussed in section 4, SC clusters other than s-glide

normally undergo prothesis, so that the stem is no longer cluster-initial.) But we can still test one

prediction made by Fleischhacker’s perceptual account. Although she does not compare different
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stop-C clusters, we can compare stop-liquid to stop-glide in the corpus data. Fleischhacker’s
perceptual explanation predicts that stop-glide should be more splittable than stop-liquid, just as
sibilant-glide was found to be more splittable than sibilant-liquid.

Figure 1 and Figure 2 show resulting frequencies for both split and unsplit variants, for
both types of cluster (ty, dy are omitted because they can function as digraphs for [tf], [d3];
reduplicated forms are also omitted—see section 7.1 for examples of reduplicated, infixed
forms). Frequencies are a combination of type and token frequency (most of the frequent stems
appear with both variants, so type frequencies alone are not informative, and token frequencies
alone would cause the results to be dominated by a few frequent types): each stem type
contributes a total of 1 unit to the chart, divided between the appropriate unsplit and split
columns, according to the token frequency of unsplit and split variants for that type. For
example, in Figure 1, for the stem practice, there are 16 tokens total with in, 6 of

prinactice/prinaktis (variant spellings) and 10 of pinractice/pinraktis, so the stem contributes 0.4

(6/16) to the CCin (unsplit) column for stop-r, and 0.6 (10/16) to the CinC (split) column for

stop-r. Figure 2, for the infix um, works the same way. Percent splitting (using the same token-

weighted type frequencies) is also shown for those categories with a sufficient number of types.

INSERT Figure 1 ABOUT HERE

INSERT Figure 2 ABOUT HERE

The main trend to note is that for stop-liquid clusters, nonsplitting is more common, but

for stop-glide clusters, splitting is more common. This is true for both infixes, though the
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numbers are smaller for um. The trend towards splitting seems to be sharper for stop-glide
clusters with um (though overall numbers are smaller). This may be because of a fact observed
by Orgun and Sprouse (1999): there is a strong dispreference for the infix um to follow w or m.
In the case of Cw clusters, this would mean that there would be an additional pressure for um to
split the cluster (and since most of the stop-glide data are from stop-w clusters, this probably

explains the difference). Within each of the two charts, the difference between stop-r and stop-w

is significant by one-tailed Fisher’s Exact Test (p<.05 for in, p<.002 for um).** Differences
within the same cluster type across the two charts are not significant.

There is a possible etymological confound.” English is poor in words beginning with
stop-glide sequences (except for Cju, such as few [fju]), and the stop-glide categories in the
corpus data are made up entirely of Spanish loans, whereas the stop-liquid categories are a mix
of English and Spanish loans. If there is a difference in splitting behavior between the two
etymological classes, this could skew the results. Figure 3 and Figure 4 show the results for
Spanish—origin24 loans only, and although the numbers are smaller, the trend remains the same
(for stop-w and stop-y, of course, the numbers remain exactly the same). As before, the

significant difference within each chart is stop-r vs. stop-w (p<.05 for in, p<.005 for um). There

are no significant differences between the two charts. For stop-1 and stop-r with each infix, there

are no significant differences between Spanish-etymology words and English-etymology words.

INSERT Figure 3 ABOUT HERE

INSERT Figure 4 ABOUT HERE
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As a reviewer points out, this lack of Spanish/English difference suggests that fine details
of the source-language form are of little importance. Spanish and English r are very different
phonetically ([r] vs. [1]), for example, so we might expect CR clusters from the two languages to
be treated differently, if speakers are comparing the source-language form to the infixed form.
(Because Spanish-Tagalog contact is now limited, comparisons to Spanish forms would have had
to take place long ago and be fossilized in the word’s contemporary behavior.) Spanish and
English ] are also quite different following a word-initial voiceless stop. We might expect
Spanish [pl] to be more splittable, because the [1] in p-in-l... is similar to the original; whereas
English [p]l] might be less splittable, because the [1] in p-in-1... is somewhat different from the
original []1]. The lack of (significant) difference between the two etymological classes is
consistent with the proposal that speakers compare the adapted form of the loan—not the source-
language original—to the infixed form. We might also expect different treatment for Spanish-
and English-origin loans if infixation behavior results from variable misperception of cluster-
initial foreign words (see section 7.1). The lack of difference suggests that if misperception does
take place, it is not much influenced by the phonetic differences between Spanish and English in
this case.

There may well be other factors that determine an item’s likelihood of splitting (see note
22). It would also be of interest to know whether individual stems have acquired lexicalized
behaviors, but there are not enough sets of stems that are identical on all relevant properties to
compare. The histogram in Figure 5 shows how many words with a frequency of at least 5
display each rate of splitting. Although the distribution is tail-heavy, suggesting that at least
some items behave consistently, it may be that these words simply have properties that especially

suppress or promote splitting, and not that they are lexicalized.
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INSERT Figure 5 ABOUT HERE

To summarize the corpus results: as predicted, stop-glide clusters are treated as more
splittable than stop-liquid clusters. These results are not decisive, however, on the question of
whether speakers have implicit phonetic knowledge and a bias in how to apply it. The Spanish
loans, especially, have been in the language for some time, so it is possible that rather than
individual, on-the-spot decisions about how to infix words, we are now witnessing frozen forms
that have been passed down, and that the original motivation for treating stop-glide and stop-
liquid clusters differently did not involve any bias on speakers’ part. For example, as mentioned
in note 19, some older loans from Spanish have an epenthetic vowel, as in palantsa ‘iron’, from
Spanish plancha. If, as appears to be the case (and as would be predicted by Fleischhacker), this
epenthesis is more common in stop-glide clusters than in stop-liquid clusters—whether because
of judgments of perceptual similarity to Spanish, misperception of Spanish, or some other
cause—the greater splittability of the stop-glide clusters, even if part of the synchronic grammar,
could be a relic of their previous status as nonclusters and not reflect any phonetic judgments
(see section 7.1 for further discussion along these lines).

Tagalog has partial reduplication—marking aspect, among other things—that copies the
first C*V of the stem. Following the crosslinguistic evidence on reduplication discussed by
Fleischhacker (recall section 2.1), and extrapolating to the expected splittability difference
between stop-liquid and stop-glide clusters, we expect that stop-liquid clusters should simplify
less often than stop-glide. Rough corpus counts corroborate this expectation (type frequencies

only—not token-weighted, strict matching to C;(C,)V-C,C,V, only). For stop-liquid clusters,
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there are two options: simplified (e.g. mag-ta-trabaho ‘will work”) and fully copied

(mag-tra-trabaho). The simplified option occurs about one third of the time in the corpus and the

fully copied two thirds of the time. For stop-glide clusters, there are three options, two simplified
and one fully copied. Simplification can occur either by simply skipping the glide (mag-ba-byahe

‘will travel, mag-ke-kwento ‘will narrate’), or, more commonly, by having a reduplicant vowel

that corresponds in color to the glide (mag-bi-byahe, mag-ku-kwento). The two simplified

options together occur about two thirds of the time, and the fully copied option (mag-bya-byahe,

mag-kwe-kwento) one third of the time. Thus, the stop-glide clusters do simplify more often, as
expected. But, as with infixation, the fact that these two cluster types have been in the language
for some time makes them suspect. Perhaps they reflect epenthesis patterns