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1. INTRODUCTION 

 

Segmental changes in Malay have attracted continual linguistic research attention (Asmah 

1975; Yunus 1980; Onn 1980; Collins & Hassan 1986; Zaharani 1991, 2005; Teoh 1994; 

Kassin 2000; Zaharani & Jalaluddin 2011), the first of whom was Asmah (1975), who 

pioneered Malay phonological analysis and along with Yunus (1980) and Onn (1980) 

recognized the initial stage vowel lengthening in Malay when the stem-final /r/ was not being 

pronounced. For example, Yunus (1980) found that the same segment is dropped by a vast 

majority of Malay speakers in Singapore and is used interchangeably without semantic impact; 

for example, [bəna] or [bənar] ‘true or correct’. Onn (1980: 47) gave the following examples 

for the deletion of the stem-final /r/ in Malay:  

(1) r-Deletion in Onn (1980: 47):  

a. /bakar/           [baka] ‘burn’ 

b. /tukar/ [tuka] ‘change’ 

c. /kisar/ [kisa] ‘revolve’ 

d. /hindar/ [hinda] ‘avoid’ 

 

Collins & Hassan (1986) and Zaharani (1991) built on this early analysis of the stem-

final /r/, finding that the stem-final /r/ deletion was accompanied by a lengthening of the 

preceding vowel, a process commonly observed in many Malay dialects known as 

compensatory lengthening (CL). In keeping with Collins & Hassan and Zaharani's depictions 

of CL in Standard Malay as involving the relinking of the timing X-slot to the preceding vowel, 

Abstract 

This study used Stratal Optimality Theory (OT) as the analytical framework 

to analyze the phonological derivation of Compensatory Lengthening (CL) in 

Standard Malay that targets the moraic rhotic /r/ in the coda position. It was 

concluded that to ensure the moraicity assignment to the rhotic /r/ in the 

postvocalic position before any consonant deletion or vowel lengthening, the 

moraic structures were built based on Weight-By-Position (WBP) prior to the 

segmental changes that resulted in the CL, which meant that the floating 

mora became affiliated to the preceding stem vowel. This phonological 

derivation was seen to be a form of counterbleeding in which the consonant 

deletion counterbleeds the WBP. The Stratal OT model successfully accounts 

for this counterbleeding as an opaque rule interaction, with the first stratum 

ensuring that the moraic structure is built before any segmental deletion or 

lengthening changes and the second stratum dealing with the CL. 

Received:  
01/01/2022 

Accepted: 
29/01/2022 

Keywords:   
Standard Malay; 

Compensatory 

Lengthening; Weight-

by-Position; 

counterbleeding; 

Stratal OT.    

International Journal of Language and Literary Studies                     

Volume 4, Issue 1, 2022                                                                                       

Homepage : http://ijlls.org/index.php/ijlls 

On the Phonological Derivation of Compensatory Lengthening in 

Standard Malay: A Stratal Optimality Theoretical Approach 

mailto:mqahtani1@ksu.edu.sa
http://ijlls.org/index.php/ijlls


Volume 4, Issue 1, 2022 

International Journal of Language and Literary Studies  97 

 

Teoh (1994) proposes delinking first be represented as stem-final r-deletion (cf., (3)). He then 

sets up the relinking as depicted in (3a-b). Let us Consider the following representation of the 

r-deletion in the word /bakar/ ‘burn’:  

(2) r-Deletion in /bakar/ ‘burn’: 

                     

Based on the above representation, Teoh (1994:49) then accounted for the interactions between 

the r-Deletion, the vowel lengthening, and the vowel reduction affecting the underlying final 

stem vowel /a/ in /ɡula/ ‘sugar’ and /bakar/ ‘burn’, as shown below: 

 

(3)  

 

 

Taking steps (3a-b) into consideration, Teoh (1994) notes the fact that final /a/ in /bakar/ 'burn' 

is adjacent to the target of deletion, stem-final /r/. He concludes that the neighboring empty 

slot. preceding vowel, and yielded a vowel with two X-slots--a long vowel, immune to 

reduction. 

Similarly, Kassin (2000) also believed that there was a relinking of the timing X-slot to the 

preceding vowel in Standard Malay, and claimed that for phonological word boundaries, the 

floating /r/ remained unlinked as it failed to resyllabify with the following V-initial words, 

Input: /ɡula/ ‘sugar’ /bakar/ ‘burn’ 

a.  r-Deletion 
 

 

Inapplicable 
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thereby becoming subject to CL. Therefore, Kassin (2000) inferred that the CL for the floating 

/r/ seen through deletion was as shown below: 

(4) The CL rule for the floating /r/ (Kassin 2000: 97): 

 

Kassin (2000) stated that the x-tier of the delinked /r/ was attached to a rhyme after the deletion 

of the same segment, and as the floating /r/ strayed from a branching rhyme through the 

deletion, there was a compensatory vowel lengthening, as shown in (5) below:  

 

(5) Delinking of the floating /r/ and compensatory vowel lengthening (Kassin 2000: 98): 

 

Although the above scholars addressed CL in Malay, the nature of the phonological 

derivation for this linguistic phenomenon has not yet been investigated using Stratal OT. 

Therefore, the aim of this research was to illuminate the phonological derivation behind CL in 

Standard Malay using Stratal OT, with a particular focus on the following two questions: 

• What is the phonological derivation behind CL in Standard Malay? 

•  How can the phonological derivation in CL be accounted for using Stratal OT?  

In order to address these two questions, let us first examine syllable structure in Standard 

Malay.   

2. STANDARD MALAY SYLLABLE STRUCTURE 

Standard Malay syllable structures have been analyzed by Abdullah (1974), Onn (1980), and 

Yunus (1980), all of whom argued that the basic syllable structure was (C)V(C). Standard 

Malay is typologically in the VI language group, which based on Clements & Keyser’s (1983) 

taxonomy of languages by core syllable type, includes four permitted syllable types: V, VC, 

CV, and CVC. However, Teoh rejects this categorization, because of the obligatoriness of 

onsets in Malay, claiming instead that the language belongs to Group III languages, with CV(C) 

syllables, which require onsets. Zaharani (2001, 2005) supports the former classification, 

showing that onset satisfaction and violation argue for (C)V(C) in Standard Malay: Onset 

satisfaction in Malay is achieved by avoidance of hiatus, such that V-final prefixes attach to V 

initial stems accompanied by a glottal epenthesis intervocalically, as shown in the following 

examples:  
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(6)  

 

a. /di+ubah/ [di.ˈʔu.bah] ‘to move (passive)’ 

b. /dʒuru+atʃara/ [dʒu.ru.ʔa.ˈtʃa.ra] ‘master of ceremony’ 

c. /sə+indah/ [sə.ˈʔin.dah] ‘to be as beautiful as’ 
 

Another type of onset satisfaction in Standard Malay, as demonstrated by Zaharani (2001, 

2005), is achieved by the resyllabification of the final consonant in the C-final prefix as an 

onset for the following syllable, as shown in the following examples:1  

(7)  

a. /məŋ+indah+kan/ [mə.̃ŋĩn.ˈdah.kan] ‘to beautify’  

b. /pəŋ+aŋkat/ [pə.ˈŋãŋ.kat] ‘lifter (instrument)’  

c. /tər+elok/ [tə.ˈre.lok] ‘most beautiful’ 

d. /bər+aŋkat/ [bə.ˈrãŋ.kat] ‘to depart’  
 

However, in his reference to ONS violations, Zaharani (2001, 2005) concurs with Onn (1980) 

and Yunus (1980), who confirm the existence in Standard Malay of onsetless initial syllables 

in bare roots, as seen in (8). 

(8)  

a. /ubah/ [ˈu.bah] / *[ˈʔu.bah] ‘to change’ 

b. /indah/ [ˈĩn.dah]/ *[ˈʔĩn.dah] ‘beautiful’ 

c. /elok/ [ˈe.loʔ]/ *[ˈʔe.loʔ] ‘pretty’  

d. /olah/ [ˈo.lah]/ *[ˈʔo.lah] ‘to beguile’  

e. /aŋkat/ [ˈãŋ.kat]/ *[ˈʔãŋ.kat] ‘to lift’  

f. /əmak/ [ə.ˈmāʔ]/ *[ʔə.ˈmāʔ] ‘mother’ 

 

Another case of onset violation in Standard Malay, according to Zaharani (2001), can be 

found within the root domain, as in the following examples:  

(9)  

a. /kaen/ [ˈka.en]/ *[ˈka.ʔen] ‘cloth’ 

b. /naek/ [ˈnã.ẽʔ]/ *[ˈnã.ʔẽʔ] ‘to ascend’ 

c. /maen/ [ˈmã.ẽn]/ *[ˈmã.ʔẽn]  ‘to play’ 

d. /haos/ [ˈha.os]/ *[ˈha.ʔos] ‘thirsty’ 

e. /laot/ [ˈla.ot]/ *[ˈla.ʔot] ‘sea’ 

 

Even though a small class of consonants are prohibited in coda position in Standard Malay,2 

single member codas, as optional constituents, are permitted (Teoh 1994; Zaharani 2004.). 

Teoh (1994) demonstrates that codas in Malay are restricted to segments specified [+anterior]. 

 
1 Zaharani (2001, 2005) reports that the Principle of Minimal Onset Satisfaction (Roca 1994) motivates this type of syllabification.  

2 Zaharani (2004) states that sounds of the [- anterior] feature are banned from coda position in Standard Malay.  
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Those marked [-anterior] are disallowed, echoing the syllable Coda Condition (Itô 1986), as 

shown in the following constraint:3 

 

(10)  

    *C]σ 

 

                  

[-

anterior] 

 

Teoh (1994) explained that the very few segments that occupy a specified [-anterior] coda 

position were loanwords (Yunus 1980: 69, Onn 1980: 13), such as the consonants /tʃ/, /dʒ/, and 

/ɲ/ in [matʃ] ‘march’ and [ko.ledʒ] (Yunus 1980: 69; Onn 1980: 13), and that the violation of 

the above constraint was not because of homorganic clusters such as [ɲdʒ] and [ɲtʃ],in words 

such as [paɲdʒat] ‘to climb’ and [məɲtʃari] ‘to find’ because these clusters were partial 

geminates that have doubly-linked representations. However, Zaharani (2004) claimed that the 

syllable coda condition for Malay did not apply to doubly-linked structures because of Hayes’s 

(1986) linking constraint.4  

Zaharani (2004) observed another significant Malay syllable coda not captured in Teoh’s 

(1994) syllable coda condition that had an impact on some consonant classes, such as the 

voiceless velar stop /k/, the voiced obstruents /b, d, ɡ/, and the rhotic /r/, , and was peculiar to 

consonant deletion, debuccalization, and obstruent devoicing phonological processes. 

Commenting on the syllable coda condition, Zaharani (2004) pointed to the phonological 

behavior observations made by Blevins (1995: 228):        

“Wherever possible, coda constraints should be supported by positive 

evidence from native and loan phonology in the form of stray Erasure, 

extraprosodicity, feature changing rules, or epenthesis triggered by 

arguably illicit coda segments. Only in such cases is there positive evidence 

of the systematic nature of gaps in the coda inventory.” 

Therefore, Zaharani (2004) proposed that the effect of the syllable coda condition and the 

apparent prohibition of /tʃ, dʒ, ɲ/ in coda was suspicious given the above supportive evidence, 

and that the absence of /tʃ, dʒ, ɲ/ in the native vocabulary was accidental. Zaharani’s (2004) 

significant observation of the syllable coda in Malay was that the debuccalization, that is, the 

glottal formation, targets the voiceless velar stop /k/, which occupies a coda to conform to the 

syllable coda condition.5 Consider the following examples:  

 
3 Zaharani (2004) stated that the above constraint introduced by Teoh (1994: 53) was not accurate as both /ɲ/ and /h/ can occur in a 

coda position in Malay.  

4 Linking Constraint (Hayes 1986: 472): Association lines in structural descriptions are interpreted as exhaustive.  

5 This process is found in other languages as documented by Lass (1976) and Hayes (1986); hence, Hayes (1986) claimed that a 

glottal stop in the coda position in Toba Batak is the result of the debuccalization of all voiceless stops in the same position. Lass 

(1976) reported a debuccalization of a voiceless alveolar stop /t/ to a glottal stop in the coda position in the English dialect of New 

York City and Scots dialects.  
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(11)  

a. /saksi/ [ˈsaʔ.si] ‘witness’  

b. /laksa/ [ˈlaʔ.sa] ‘a kind of noodle’  

c. /sepak/ [ˈse.paʔ] ‘to kick’ 

d. /kakak/ [ˈka.kaʔ] ‘sister’  

e. /kapak/ [ˈka.paʔ] ‘an axe’  

 

Although the native phonology of Malay permits both a voiced and voiceless obstruent, 

according to Zaharani (2004), the underlying voiced obstruents /b, d, ɡ/ in loan phonology 

change into their voiceless counterparts [p, t, ʔ] because of the syllable coda condition, as 

shown in the following examples:  

(12)  

a. /adab/ [ˈa.dab]  ‘manners’  

b. /akad/ [ˈa.kat] ‘decade’  

c. /raɡbi/ [ˈraʔ.bi] ‘rugby’  

 

Another phenomenon related to the conformity to the syllable coda condition is peculiar to 

the r-deletion in the coda position, which results in vowel lengthening.6 This process is detailed 

in the next section. Consider the following examples:  

(13)  

a. /kotor/ [ˈko.toː] ‘dirty’ 

b. /uker/ [ˈu.keː] ‘to crave’ 

c. /ukor/ [ˈu.koː] ‘to measure’  

d. /pasar/ [ˈpa.saː] ‘market’  

 

The earlier proposal regarding syllable structure in Standard Malay was supported by Kassin 

(2000), Gomez & Reason (2002), Delilkan (2002), Zaharani (2005), Lee (2008), Fern & Jiar 

(2013), and Masilamani (2019), all of whom agreed on the classification of Malay as a 

disyllabic language with four syllable structures: V, VC, CV, and CVC. Table 3 shows the 

basic Malay syllable structures with examples:  

Table 1. Basic Standard Malay Syllable Structures (Kassin 2000; Gomez & Reason 2002; 

Delilkan 2002; Zaharani 2005; Lee 2008; Fern & Jiar 2013; Masilamani 2019) 

Syllable Structure  Example English Translation 

a. V [ˈi.bu] ‘mother’ 

b. VC [ˈam.bil] ‘to receive’7 

c. CV [kə.ˈnal] ‘know’8 

d. CVC [ˈban.tu] ‘assisting’ 

  

 
6 The CVV syllable is derived from CVC syllables through the CL process.  

7 The insertion of a glottal stop in the case of the word ambil ‘to receive’ is optional since the same word can be pronounced as 

[ˈʔam.bil] or [ˈam.bil] (El-Imam & Don 2000).  

8 Stress in Malay primarily falls on the penultimate syllable unless the penultimate syllable has a schwa, when the stress shifts to the 

following syllable, i.e., ultimate syllable, according to Prentice (1987), Teoh (1994), and Delilkan (2002).  
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There are two basic Standard Malay syllable structures that need to be considered: the syllable 

division based on openness and closeness, and the moraic model syllable weight and 

syllabification. The basic syllable structures shown in Table 1 all fall into either open (V and 

CV) or closed (VC and CVC) syllable categories, and for the second point, the syllabification 

of [ˈban.tu] ‘assisting’ is illustrated below: 

 

 

(14)  Syllabification of [ˈban.tu] ‘assisting’  

 

 

As the syllabification and syllable weight of the words in (14) were identified using the moraic 

model, Zaharani (2005) and Zaharani & Jalaluddin (2011) agreed that the underlyingly vowels 

were moraic and that the coda moracity was driven by the weight-by-position. Accordingly, in 

the syllabification of [ˈban.tu] ‘assisting’, the vowels are deemed to be underlyingly moraic, 

which means that they are initially associated to the syllable nodes and that the moras are 

derivationally assigned codas because of the weight-by-position, after which they are adjoined 

to the syllable node. After demonstrating the syllable structure of Standard Malay, the next 

section specifically examines some Malay data. 

3. DATA COLLECTION AND ANALYSIS 

There were two main procedures followed in this research. First, the data were extracted from 

previous literature including books, articles, and theses and then several native Standard Malay 

speakers from Kuala Lumpur were consulted to verify the validity of the Standard Malay data.  

As discussed, the CL in Standard Malay targets the /r/ in the postvocalic position and is 

restricted to the stem-final /r/ preceding the short vowel within the same syllable, as shown in 

the following examples: 

(15) CL in Standard Malay 

 Input Output English Translation 

I) a. /uker/ [ˈu.keː] /  *[ˈuː.ke] ‘to crave’ 

 b. /ukor/ [ˈu.koː] /  *[ˈuː.ko] ‘to measure’ 

 c. /pasar/ [ˈpa.saː] / *[ˈpaː.sa] ‘market’ 
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 d. /paser/ [ˈpa.seː] / *[ˈpaː.se] ‘sand’ 

 e. /bakar/ [ˈba.kaː] / *[ˈbaː.ka] ‘burn’ 

 f. /tukar/ [ˈtu.kaː] / *[ˈtuː.ka]  ‘change’ 

 g. /hindar/ [ˈhin.daː] / *[ˈhiːn.da] ‘avoid’ 

 h. /samar/ [ˈsa.maː] / *[ˈsaː.ma] ‘blur’ 

 i. /kotor/ [ˈko.toː] /  *[ˈkoː.to] ‘dirty’ 

 j. /tabor/ [ˈta.boː] / *[ˈtaː.bo] ‘spread’ 

 k. /akar/ [ˈa.kaː] /  *[ˈaː.ka] ‘root’ 

 l. /bənar/ [bə.ˈnaː] / *[bəː.ˈna] ‘true’ 

 m. /sabar/ [sa.ˈbaː] / *[saː.ˈba] ‘patient’ 

 n. /lebar/ [le.ˈbaː] / *[leː.ˈba] ‘wide’ 

    

II) a. /ʔar.nab/ [ˈʔaː. nab] / *[ˈʔa. naːb] ‘rabbit’ 
III) a. /uker+kan/ [u.ˈkeː.kan] /  *[uː.ˈke.kan] ‘crave (imperative)’ 

 b. /pasar+kan/ [pa.ˈsaː.kan] / *[paː.ˈsaː.kan] ‘sell (imperative)’ 

 c. tukar+kan/ [tu.ˈkaː.kan] / *[tuː.ˈka.kan] ‘to change’ 

 d. /tabor+kan/ [ta.ˈboː.kan] / *[taː.ˈbo.kan] ‘to spread’ 

 

In the above examples, the word-final /r/ in (15-I) and the root-internal /r/ in (15-II) are both 

vulnerable to CL. The examples in (15-III) demonstrate the CL application to the root-final /r/ 

in their attachment to the consonant-initial suffix. However, is the deletion of the /r/ in the coda 

obligatory or optional? In the previous rule-based analysis, Onn (1980: 16) claimed that the [r] 

in the stem-final position was absent because of an obligatory /r/ deletion rule, which was in 

agreement with previous analyses by Asmah (1975) and Yunus (1980). Consider the following 

/r/ deletion rule:  

(16) /r/ deletion rule (Onn 1980: 16) 

                         r → Ø/______ {#, C} 

 

However, Teoh (1994) posited that the [r] in the stem-final position was optionally deleted due 

to the /r/ delinking rule, as shown below: 

 

(17)  

 

 

However, in agreement with Asmah (1975), Yunus (1980), and Onn (1980), Zaharani 

(2004) disagreed with Teoh (1994), stating that the /r/ deletion was obligatory based on 



On the Phonological Derivation of Compensatory Lengthening in Standard Malay: A Stratal Optimality 
Theoretical Approach 

International Journal of Language and Literary Studies  104 

 

contemporary data, was motivated by the syllable coda condition, as explained in the previous 

section, and was followed a vowel lengthening, that is, CL. Therefore, to explore this further, 

a metrical analysis of CL in Standard Malay is offered in the subsequent subsection.  

3.1.Metrical Analysis of Cl in Standard Malay 

Hayes (1989) claimed that the metrical approach to CL was derivational as it encompassed two 

steps: the deletion of a consonant associated with the mora, which results in a floating, 

unassociated mora without any segment, and the linking of this floating mora with the 

preceding vowel, at which time vowel lengthening takes place, as shown in the following 

schematic:  

(18)  

 

 

 

 

Therefore, in Standard Malay, the CL is a twofold process targeting the stem-final /r/: the 

deletion of the stem-final /r/ associated with the mora to yield the floating mora, and the linking 

of the floating mora with the preceding vowel, resulting in the vowel lengthening. This CL is 

autosegmentally illustrated in the representation below for the /u.ker+kan/ ‘crave 

(imperative)’output (Note that ‘F’= foot and ‘PrWd’= Prosodic Word).  

 

(19) /u.ker.kan/→ [u.ˈkeː.kan] ‘crave (imperative)’ 

 

 

On the other hand, the crossing of the association lines is caused by long-distance CL in the 

wrong outputs in (15), resulting in irredeemably ill-formed syllables, as seen in the following 

representation:  

(20) /u.ker.kan/→ *[uː. ke.kan] ‘crave (imperative)’ 

   µ µ       µ µ          µµ 

 

CVC →CV    → CV 
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CL in Standard Malay is an opaque rule interaction that involves the over application of WBP, 

that is, the assignment of a mora to the stem-final /r/ prior to its deletion. This type of 

phonological opacity is known as counterbleeding, where the deletion of the stem-final /r/ 

counterbleeds the WBP, as shown in (21).  

(21) Counterbleeding order in Standard Malay:  

Underlying /uµkeµr+kaµn/9 

WBP: uµ.ˈkeµrµ.kaµnµ 

r-Deletion: uµ.ˈkeµ µ.kaµnµ 

Vowel Lengthening: uµ.ˈkeµµ.kaµnµ 

Surface [uµ.ˈkeµµ.kaµnµ] 
 

To demonstrate how Stratal OT is capable of accounting for any opaque rule interaction, 

before the Stratal OT analysis of the counterbleeding order in (21), it is necessary to examine 

how this type of phonological opacity is addressed by OT models. Therefore, the next 

subsection offers an analysis of the derivational OT versions. 

3.2.Derivational Versions of OT 

Dealing with phonological opacity such as counterbleeding is somewhat complicated (Idsardi 

1997, 2000; Kager 1999; McCarthy 1999; Kiparsky 2000, 2003). For example, McCarthy 

(1999: 2) claimed that “as OT is currently understood, though, constraint ranking and violation 

cannot explain all instances of opacity. Unless further refinements are introduced, OT cannot 

contend successfully with any non-surface-apparent generalizations nor with a residue of non-

surface-true generalizations.” Therefore, with reference to counterbleeding in Tiberian 

Hebrew, according to McCarthy (1999) and Kiparsky (2000, 2003), correspondence theory, 

which is an output-output faithfulness model, is unsuitable for dealing with counterbleeding as 

this model does not provide a complete solution to the opacity problem.  

McCarthy (1999) claimed that sympathy theory as an OT model could be an ad hoc solution 

to the opacity problem; however, the use of this model was criticized by Idsardi (1997, 2000), 

Kiparsky (2000), and Itô & Mester (2003). Kiparsky (2000) presented a strong argument 

against the capability of this model to handle the opaque interactions of stress and vowel in 

Palestinian Arabic by demonstrating that the need for different sympathy constraints (referring 

 
9 The assumption that the vowels are underlyingly moraic does not dispute the richness of the base hypothesis (Prince & Smolensky 

1993) that vowels are universally and underlyingly moraic. On the other hand, Sprouse (1997) claimed that moras that trigger 

vowel lengthening are not part of the input.   
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to the same selector) for each different opaque process caused chaos in the Palestinian Arabic 

system.  

The introduction by McCarthy (2007) of an inherently derivational variant of the classic OT 

called harmonic serialism was another attempt to account for the opacity. This model 

(McCarthy 2007; Samko 2011) involves the input making multiple passes through the same 

constraint ranking, with the winning candidate in each pass being employed as the input to the 

following stage until the faithful candidate concomitant with the coverage of the derivation is 

determined. However, McCarthy (2007: 37) found that ‘wherever classic OT has a problem 

with counterbleeding opacity, harmonic serialism will too, since harmonic serialism is just 

classic OT, iterated’. Unlike McCarthy (2007), Samko’s (2011) work on CL in harmonic 

serialism revealed that when this model was aligned with the fully faithful candidate plus 

candidate chains (OT-CC) (McCarthy 2007) model, it was able to handle the counterbleeding 

as an opaque rule interaction. Although Samko’s (2011) findings showed that the 

counterbleeding could be handled with harmonic serialism, whether it was able to deal with 

counterfeeding was not investigated. Therefore, as this model’s ability to account for opaque 

processes is limited, as shown in McCarthy (2007) and Elfner (2016), it is concluded that 

harmonic serialism is unable to account for counterfeeding opacity.10 The next subsubsection 

is devoted to demonstrate how Stratal OT can successfully account for CL in Standard Malay 

as an opaque rule interaction.   

3.2.1.  Stratal OT 

As Stratal OT as an OT model can account for both counterbleeding and counterfeeding, it is 

utilized to account for the counterbleeding in the current study (Kiparsky 1997a, 1997b, 2000, 

2003; Bermúdez-Otero 1999, 2008; McCarthy 1999; Staroverov 2014). Simply put, this model 

can account for the otherwise opaque rules. The difference between standard OT, where the 

input is directly mapped onto the output, and the stratal approach, where the stages between 

the input and output have different sets of OT constraints, was discussed in Kager (1999: 381–

385). The representation in (22) shows how Stratal OT works.  

(22) Stratal OT (Kager 1999: 382) 

                                 Input  

 
10 Hauser and Haughto (2018) invoke the contextual faithfulness constraints to account for both 

counterfeeding and counterbleeding using Harmonic Serialism. Although these constraints 

successfully help Harmonic Serialism to account for the phonological opacity, i.e. counterbleeding 

and counterfeeding, behind the segmental changes such as palatalization, devoicing, and 

spirantization, as well as segment deletion, Hauser and Haughto (2018) do not mention whether 

these constraints can account for the moracity assignment prior to segment deletion and vowel 

lengthening as seen in compensatory lengthening or not. This success is obviously limited to a 

certain extent and cannot be expanded to address building the prosodic structure before the 

occurrence of any phonological processes.  
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  ↓ 

                         Stratum 1    Gen1 Eval1  

          ↓ 

                         Stratum n    Genn  Evaln 

               ↓ 

                         Output  

Based on the representation above, the output in Stratum 1 serves as the input for the following 

Stratum n. To account for the counterbleeding stemming from the CL in Standard Malay using 

Stratal OT, it is vital to ensure that the moraic structure is built prior to the segmental changes, 

that is, the moracity assignment to the stem-final /r/ must be the step before the r-deletion. 

Accordingly, the first step at the stem level (Stratum 1) is focused on building the moraic 

structure before the consonant deletion. The optimal output in this step is then employed as the 

input for the following step at the word level (Stratum 2) when the derivation is over. As these 

strata are established with reference to Malay morphology, before analyzing this process, 

consider the relevant OT constraints in (23):  

(23) Relevant constraints:  
 

a. WBP (Hayes 1989) 

Assign a violation for each coda consonant that is not moraic.  

b. MAX[µ] (McCarthy 1997) 

Assign a violation for each mora in the input that is not present in the output.  

c. WFC (b) (Byrd and Sandell 2015) 

Association lines do not cross. Assign one violation for each crossed association line.  

d. MAX (McCarthy & Prince 1995) 

Assign a violation for each segment in the input that is not present in the output.  

e. *FINAL-RHOTICS 

Word-final rhotics are prohibited.  

f. DEP (McCarthy & Prince 1995): 

             Every segment of S2 has a correspondent in S1 (S2 is “dependent on” S1). 

g. DEP [µ] (McCarthy 1997) 

Assign a violation for each mora in the output that is not present in the input.  

h. *FLOAT (Samko 2011: 29) 

Assign a violation for each mora in the output that is not associated with a segment.  

Therefore, with regard to the above constraints, the following tableaux account for the 

counterbleeding order for the input /uµkeµr+kaµn/ ‘crave (imperative)’: 

 

Tableau 2:  

Stratum (1) (Stem level):  

WBP>>MAX>>DEP>>*FINAL-RHOTICS>>*FLOAT>>WFC(b)>>MAX[µ]>> DEP [µ] 
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/uµkeµr+kaµn/ W
B

P
 M

A
X

 

D
E

P
 

*
F

IN
A

L
-

R
H

O
T

IC
S

 

 

*
F

L
O

A
T

 

W
F

C
 (

b
)

 

M
A

X
[µ

]
 

D
E

P
[µ

]
 

a. uµ.keµr.kaµn *!*   *     

b.  uµ.keµrµ.kaµnµ    *    ** 

c. uµ.keµ.rəµ.kaµnµ   *!     ** 

d. uµ.keµ.kaµnµ  *!      * 

 

Whereas candidate (a) in Stratum (1) fatally violates the WBP constraint, the remainder of the 

candidates satisfy the same constraint. While candidate (c) permits vowel epenthesis and 

conforms to the *FINAL-RHOTICS, it fails to be optimal because of the DEP violation. 

Candidate (d) allows the r-deletion as a segmental process to avoid the violation of *FINAL-

RHOTICS, but the DEP is eliminated, which is a violation of MAX. Consequently, candidate 

(b) is the optimal desired output and is employed as the input in Tableau 3 (i.e., Stratum (2)). 

Tableau 3:  

Stratum (2) (Word level):  

WBP>>*FINAL-RHOTICS>>DEP>>MAX[µ]>>*FLOAT>>WFC(b)>>MAX>> DEP [µ] 

 

/uµ.keµrµ.kaµnµ/ W
B

P
 

*
F

IN
A

L
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H
O
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IC

S
  

D
E

P
 

M
A

X
[µ

]
 *

F
L

O
A

T
 

W
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C
 (

b
)

 

M
A

X
 D
E

P
[µ

]
 

a. uµ.keµrµ.kaµnµ  *!       

b. uµ.keµ.kaµnµ    *!   *  

c. uµ.keµ µ .kaµnµ     *!  *  

d. uµ.keµµ .kaµnµ       *  

e. uμμ. keμ.kaμnμ
      *! *  

 

The *FINAL-RHOTICS is fatally violated by candidate (a), which is initially eliminated, and 

while a *FINAL-RHOTICS violation is avoided by candidate (b), the MAX[µ] is violated, and 

the floating mora in candidate (c) violates *FLOAT. Candidate (e), as the most challenging 

output, avoids the violation of *FLOAT through long-distance CL which results in the crossing 

of the association line, incurring the fatal violation of the WFC (b) constraint. Therefore, 

compared to the other candidates, candidate (d) with the lengthened vowel is determined as 

optimal because the phonological derivation or counterbleeding in Stratum (2) avoids any 

violation of *FINAL-RHOTICS, MAX[µ], and *FLOAT.  
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To summarize, when seeking to reference CL in Standard Malay, because the strata in the 

Stratal OT model are established based on Malay morphology, the model is superior to previous 

analyses and can account for the phonological opacity of counterbleeding. The moraic structure 

built in Stratum 1 is accomplished before CL takes place in Stratum 2, in which the 

phonological derivation is covered. 

 

4.  CONCLUSION 

This study examined the phonological derivation of CL in Standard Malay using a Stratal OT 

model. CL in Standard Malay is common for the stem-final /r/, which becomes moraic due to 

WBP. To put it simply, the CL precedes the moracity assignment to the stem-final /r/ to ensure 

the moraic structure is built prior to the deletion and lengthening. The deletion of the moraic 

stem-final /r/ results in a floating mora, which is then linked to the preceding stem vowel and 

lengthened. This phonological derivation is an example of counterbleeding, that is, the CL 

counterbleeds WBP. This type of phonological derivation was accounted for using Stratal OT, 

which was proven to be superior to other analyses when seeking to account for opacity because 

the strata were developed based on Malay morphology. These strata were demonstrated under 

different OT constraints in each step. For instance, Stratum (1) confirmed the building of the 

the moraic structure prior to the CL, which occurs in Stratum (2) (i.e. at the end of the 

phonological derivation).   
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