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Chapter 2 Phonotactic and Theoretical Background 

This chapter first provides a quick phonological overview of both Taiwanese 

and Mandarin consonant inventories and syllable construction in 2.1. Section 2.2 

discusses studies of corpus analysis. Section 2.3 reviews relevant theories 

concerning accent formation. Section 2.4 introduces the theoretical framework: 

Optimality Theory (OT), as well as some of OT’s major accounts for variation. 

Since the focus of analysis is on stop consonant behaviors, the important viewpoints 

on Place Hierarchy are also reviewed in 2.5.  

 

2.1. Mandarin and Taiwanese Phonotactic Basics 

The only difference between the Mandarin and Taiwanese syllables lies in the 

phoneme inventories that are allowed in each position. Since consonants are the only 

focus in this study, section 2.1.1 first compares Mandarin’s and Taiwanese’s 

consonant inventories, which are also the onset consonants in the two languages in 

question. Section 2.1.1 then addresses the differences in the coda consonant 

inventories in the two languages. 
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2.1.1 Onset Consonants 

The onset consonant inventories of Mandarin and of Taiwanese are listed in the 

following charts: 

 

 (3) Taiwanese onset consonants1 

 p pH b    t  tH     k kh g   
     s   z        h 
     ts  tsH         

 m    n     ?   
     l         
         j w   

 

 (4) Mandarin onset consonants2 

 p  pH    t  tH      k  kH   
   f  s  §   ½  þ  x   
     ts  tsH  t§  t§H  tþ  tþH     

m    n        
   l     
     j  ç w  

 

The most noticeable difference between Taiwanese and Mandarin onset 

consonant inventories is that Taiwanese has the voiced stops /b/ and /g/ in addition to 

having aspiration contrast in the voiceless stops, whereas Mandarin does not have the 

distinction between voiced and voiceless stops. Other Taiwanese-specific onset 

consonants, such as the velar nasal /?/ and the glottal fricative /h/, are not of our 

primary interest in this study.  

                                                 
1 This Taiwanese consonant inventory is based on Chung (1996). 
2 This Mandarin consonant inventory is based on Yin (1991) and Wu (2006), with the high front 
unrounded glide /ç/ added where Yin did not include. 
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2.1.2. Coda Consonants 

(5) Coda Consonants 

Mandarin Taiwanese 

     p t  k ? 

 n  N  m n  N  

 Ó j w  

 

  j w  

 

The Mandarin coda consonants constitute a subset of the Taiwanese coda 

consonant inventory. Both Mandarin and Taiwanese have the glides /j/ and /w/, as 

well as the nasals /n/ and /?/, in the coda position. In addition to these shared coda 

consonants, Taiwanese also allows one more nasal /m/, and the voiceless oral stops /p 

t k ?/3. In this study, we will focus mostly on the voiceless stops /p, t, k/ only. 

Provided with the L1 transfer hypothesis, it is reasonable to hypothesize that the 

Taiwanese-particular sounds mentioned above are more difficult for a Mandarin 

speaker to perceive or to pronounce, and thus may result in a Mandarin accent. In the 

data collected in this study, we have observed that the informants have difficulties 

pronouncing the Taiwanese-particular codas /p t k/ and the onset /g/, but not the onset 

/b/. This asymmetry might shed some light on constraint ranking and universal 

markedness, and is thus worth investigation. 

 

 

                                                 
3 Syllables ending with voiceless stops such as /p t k ?/ are known as the checked syllables. 
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2.2. Relevant Corpus Studies 

 According to Biber, Conrad, and Reppen (1998:4), some of the essential 

characteristics of corpus-based analysis are: 

- it utilizes a large and principled collection of natural texts, known as a “corpus”, 

as the basis for analysis; 

- it makes extensive use of computers for analysis, using both automatic and 

interactive techniques; 

- it depends on both quantitative and qualitative analytical techniques. 

In the same work (Biber, Conrad, and Reppen 1998: 172-73), they also mentioned 

that second language acquisition is one of the major areas of language acquisition and 

development researches. Studies have traditionally been of two major types: 

experimental or observational. However, most of the traditional observational studies 

have not employed modern corpus-based techniques. That is, few studies have 

collected a systematic corpus of texts, entered those texts into a computer, and used 

computational tools to aid in the analysis of language use patterns. Corpus-based 

techniques are useful in facilitating analyses of a large number of texts and linguistic 

features, and also allow us to treat the patterns of language use at a given 

developmental stage as a special kind of variety (Biber, Conrad, and Reppen 

1998:201). 
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 More and more recent linguistic studies have adopted the corpus-based 

techniques. With a corpus of 1460 lines of Chinese regulated verse, Duanmu (2004) 

offered a more quantitative prosodic analysis on the data than previous works on the 

same issue. Similarly, Hsiao (2006) employed a corpus of 720 lines of Southern Min 

folk verse, based on whichhe provided an optimality-theoretic account on the metrical 

structure of Changhua folk verse. 

 

2.3. Relevant Studies on Accent Formation 

The formation of accent has received theoretical attention throughout the past 5 

decades. One of the most popular theories on accent formation is first language 

transfer (Lado 1957). The broader sense of first language transfer covers both positive 

and negative effects, including facilitation, avo idance, over-use, and error. Transfer 

can also occur at the phonological, morphological, and syntactic levels (Romaine 

1995).  

In the middle of the last century, Lado (1957) claimed that the learning of a 

second language (L2) is based entirely upon the first language (L1); i.e. everything is 

learnt through “language transfer.” A similar proposal is Flege’s (1981) phonological 

translation hypothesis. Flege views the accent in L2 as the speakers’ interpretation of 

L2 sounds according to their phonological knowledge in L1. In other words, speakers 
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tend to sounds in their L1 to substitute for the sounds in L2. While there exist 

differences between the phonological systems in the L1 and L2 in question, this 

substitution would be accented speech. 

The stand that L1 accounts for all accent phenomena in L2 soon aroused a 

controversy. Eckman (1977), for example, pointed out that not everything can be 

accounted for with L1 transfer— there is also markedness at play. Considering both 

L1-specific factors and more universal factors, the theory was adjusted into a 

minimalist position in which both transfer and Universal Grammar (UG) are 

considered important factors in L2 acquisition. 

With the rise of the ground-breaking Optimality Theory (OT), Uffmann (2003) 

utilizes OT to unify both L1 transfer and UG markedness effects. In the constraint- 

based theoretical framework of OT, “transfer” is no longer viewed as transfer of rules, 

but rather as transfer of constraint rankings. The “phonological translation” process, 

on the other hand, is now viewed as a process of constraint re-ranking. That is to say, 

in approximating a target ranking, learners go through stages of intermediate rankings 

which are neither equivalent to their L1 ranking, nor equivalent to the target ranking 

(Uffmann 2004). These intermediate rankings thus serve to explain some 

inter- language forms. 
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2.4. Theoretical Background of Optimality Theory 

This study discusses the phonological interaction between Taiwanese and 

Mandarin from the perspective of Optimality Theory (Prince and Smolensky 1993; 

McCarthy and Prince 1994, inter alia). More specifically, the model of Floating 

Constraint (Reynolds 1994) is employed to account for the variation in this study.  

 

2.4.1. OT Basic Concept 

Two most important functions under the Optimality Theory (OT) framework are 

Generator (GEN) and Evaluator (EVAL). The universal function Generator (GEN) 

takes the input structure and generates a possibly unlimited number of candidates. 

These candidates are then passed onto EVAL, a hierarchy of relevant well- formedness 

Constraints, to be evaluated all at the same time. According to the Minimal Violation 

principle of OT, the candidate that violates the least higher-ranking constraints wins 

out as the optimal output. This process can be schematized as shown in Figure (6), 

according to Kager (1999:8): 
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(6) 

        »  » …  
  Candidate a 
  Candidate b 
Input Candidate c 
  Candidate d           Output 
  Candidate …  
 
    GEN          EVAL 

   

 

In the theoretical framework of OT, Constraints are universal, but are ranked 

differently, and therefore result in different linguistic structures in the world. Each 

Constraint can be seen as a Constraint Family, with possibly infinite sub-constraints. 

Two basic Constraint Families are the Faithfulness and Markedness Families.  

Markedness means that some structures are more marked than others, and are 

thus prohibited from surfacing. ONSET and NOCODA are, for example, two of the most 

common Markedness Constraints in the world’s languages: 

(7) ONSET: every syllable must have an onset. 

(8) NOCODA (*CODA): no syllable should have a coda. 

Under the framework of OT, every structure is marked, i.e., there is a Markedness 

sub-constraint for each structure. Different phonological systems rank these 

Markedness sub-constraints differently, and therefore allow or disallow different 

structures to surface as the optimal output. In the context of language contact, the 

C1 C2 Cn 
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marked structures would be forced to undergo deletion, epenthesis, or alternation.  

While Markedness Constraints disallow some structures from surfacing, 

Faithfulness Constraints, on the other hand, are the ‘conservative power’ (Yip 1992) 

that require the output to be identical to the input. Three major Faithfulness Constraint 

Families are IDENTITY, DEPENDENCE, and MAXIMALITY (McCarthy and Prince 1994, 

1995, 1999; Kager 1999), as explained in (9) to (11): 

(9) IDENITY (IDENT): the element (usually feature) in the input and the element in the 

output should be identical. In other words, neither insertion nor deletion of the 

input feature or segment is allowed in the output.  

(10) DEPENDENCE (DEP): every element in the output has its own correspondent in the 

input. That is, no insertion to the input element is allowed. 

(11) MAXIMALITY (MAX): every element in the input has its own correspondent in the 

output. That is, no deletion of the input element is allowed. 

 

2.4.2. OT and Linguistic Variation 

 Variation is the norm in every speech community. It reflects change in progress 

in the language, and it can also offer important insights into the internal structure of 

phonological representations in the human brain. With the inherent spirit of violability, 

Optimality Theory is regarded to be a most suitable framework to account for 



 

 

15 

language variations. There are four major models within OT that attempt to account 

for linguistic variation: Constraint Non-ranking (McCarthy; Reynolds 1994), 

Constraint Re-ranking (Kiparsky 1993), Partial Ordering (Anttila 2000), and Floating 

Constriant (Reynolds 1994). This section reviews each of them, and the present study 

employs the last as the main framework of analysis. 

 

2.4.2.1. Non-ranking 

One of the first optimality-theoretic approaches on language variation was 

proposed by John McCarthy (Reynolds 1994:67), who holds that “variation is a 

consequence of not-ranking of constraints that in principle conflict.” Under this view 

of variety, as Reynolds pointed out, there is one ranking hierarchy which selects 

multiple “equally well- formed” candidates. The choice between these forms, then, is 

determined by sociological factors. 

McCarthy’s non-ranking approach does not seem to allow the variation be 

determined by phonological conditions. That is to say, if we do not put these 

conflicting constraints in a ranking relationship, it is difficult to determine the way 

these constraints interact. If we are to employ a viable optimality-theoretic approach 

to phonological explanation, it is clear that an alternative model should be sought out.  

2.4.2.2. Constraint Re-ranking (Kiparsky 1993) 
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Under the same theoretical framework of Optimality Theory, Kiparsky (1993) 

proposes an alternative explanation – one which takes a stricter view of the ranking 

hierarchy, under which all competing constraints must be ranked. Thus, for each 

ranking hierarchy there can only be one winning form. However, a speaker may have 

more than one ranking hierarchy. In such a case, each hierarchy will produce one 

winning form, and the speaker then chooses between the ranking hierarchies. 

Although the constraint re-ranking model allows speakers to have more than one 

ranking hierarchy, it is not clear how these different hierarchies are determined. Since 

every ranking of constraints represents a single grammar in Optimality Theory, it 

would also seem a bit heavy-handed, as Reynolds commented, to have each speaker 

incorporate multiple distinct underlying grammars.  

 

2.4.2.3. Partial Ordering (Anttila 2000) 

Another optimality-theoretic approach to account for linguistic variation is a 

grammar where the ranking is not a TOTAL but a PARTIAL ORDER. Partial ordering 

(called “crucial nonranking”) was mentioned by Prince and Smolensky (1993:51) as a 

formal possibility provided by the theory.  In an analysis on the derived environment 

effects in colloquial Helsinki Finnish, Anttila (2000) constructed a partially ordered 

grammar that predicts both the categorical and quantitative patterns observed in the 
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data. Anttila (2000:16) defined a partial ordering grammar with three properties, 

provided that C is the set of constraints and R a binary ranking relation with the 

following properties:  

 

(12) IRREFLEXIVITY. R is irreflexive if an only if for every x in C, R contains no 

ordered pair 〈x, x〉 with identical first and second members. (No constraint can 

be ranked above or below itself.) 

(13) ASSYMMETRY. R is asymmetric if and only if for any ordered pair 〈x, y〉 in R the 

pair 〈y, x〉 is not in R. (If x is ranked above y, it cannot be ranked below y.) 

(14) TRANSITIVITY. R is transitive if and only if for all ordered pairs 〈x, y〉 and 〈y, 

z〉 in R, the pair 〈x, z〉 is also in R. (If x is ranked above y and y is ranked 

above z, then x is ranked above z.) 

 

The Partial Ordering model provides a simple way to account for both the categorical 

and quantitative variations from one and the same grammar. It has also been shown 

(Anttila 1997a, Anttila 1997b, Anttila and Cho 1998, Anttila 2000) that quantitative 

tendencies fall within the scope provided by partial orderings. 

2.4.2.4. Floating Constraint (Reynolds 1994) 

Similar to partial ordering, Reynolds’s (1994) Floating Constraint allows ranking 
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mobility of constraints in order to account for variation. The basic idea of Floating 

Constraint is that a particular constraint X may be ranked within a certain range 

between two other constraints W and Z, without specifying its exact ranking relative 

to a certain other constraint Y (or constraints Y1, Y2, etc.) which also falls between W 

and Z. Such a variable constraint ordering can be graphically represented as follows: 

 

(15) 

      .… … … … . CONX … … … … .. 

CONW »   CONY1 » CONY2 » …  » CONYn   » CONZ 

 

The relatively freely ranked constraint X is called a “Floating Constraint (FC)” which 

is unranked (or “floats”) with regard to the range of the “hard-ordered” or “anchored” 

constraints (Y1, Y2, …  Yn). 

While the Partial Ordering model emphasizes the “hard-ordered” constraints, the 

Floating Constraint model highlights the “soft-ordered” constraints. As in Morris’s 

(1998) comparison of Partial Ordering and Floating Constraint, it is unclear which 

one is better because they make identical predictions. This thesis adopts the latter 

model, Floating Constraint (Reynolds 1994), as our theoretical framework to account 

for variation. 
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2.5. Place Markedness Hierarchy 

Since the consonant data in this study show asymmetrical behaviors related to 

place of articulation (PoA), place markedness hierarchy theories are utilized in this 

thesis in attempt to explain such behaviors. In order to explain the data in this thesis 

specifically, the hierarchies of place markedness for voiced stop onsets and voiceless 

stop codas are naturally the focus here.  

One of the earliest theories that dealt specifically with voicing and stop codas 

was proposed by Gamkrelidze (1978): 

“Bundles of distinctive features (phonemes) are classified as more or less 

strongly marked, depending on their commonness in the languages of the world. 

In the voice correlation, /g Ä/ are the marked, /b v/ unmarked in the voiced series. 

In the voiceless series, /p f/ are marked, /k x/ unmarked. The existence of /p g/ 

implies redundancy of /f Ä/ and inversely. ” (Gamkrelidze 1978) 

Taking only what is relevant to this study, we can summarize that in the voiceless 

stops, /p/ is more marked than /k/, while in the voiced stops, /g/ more marked than /b/. 

Illustrating the same hierarchy from different viewpoints, recent works such as de 

Lacy (2002) and Hayes and Steriade (2004) agree to Gamkrelidze’s (1978) proposal. 

De Lacy (2002) proposed a hierarchical implication of voiced stops, in which dorsal 

implies labial which in turn implies coronal: 
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(16) [d], [bd], [bdg] 

Hayes and Steriade (2004) stated that the [+voice] feature is harder to realize in the 

dorsal place than in the bilabial place and proposed a scale of difficulty, as shown in 

(17): 

(17) Scale of difficulty: *[+voice]: {g: < d: < b: < g < d < b} 

In terms of voiceless stops, de Lacy’s (2002) markedness hierarchy also agrees with 

that of Gamkrelidze’s (1978), as shown in (18): 

(18) PoA markedness constraints: *{K}  = *{dorsal} 

      *{KP} = *{dorsal, labial}  

      *{KPT} = *{dorsal, labial, coronal} 

      *{KPT?} = *{dorsal, labial, coronal, pharyngeal}  

Similar accounts for language- independent phonetic properties of PoA can also be 

found in Jun (1995, 2004), Hamilton (1996), and Hayes and Steriade (2004). 


