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CHAPTER 2 
 

LITERATURE REVIEW 

 

2.1 Accent Formation 

The formation of accent and some of the factors which may affect the degree of 

accent have been researched for a long time. From the perspective of biological 

development, Lenneberg (1967) proposes a “critical period hypothesis” for language 

acquisition. He indicates that the critical period for first language acquisition is from 

the age of two to puberty (11 to 14 years old); in regards to second/foreign language 

learning, Lenneberg considers that “foreign accents cannot be overcome easily after 

puberty” because lateralization is firmly established. With more neurolinguistic 

evidences, Krashen (1973) reanalyzed Lenneberg’s data and subjects from dichotic 

listening tests, and he suggests that the development of language lateralization is 

achieved earlier than puberty. Seliger, Krashen, and Ladefoged (1975) discuss the 

maturational constraints in second language acquisition, and they agree Lenneberg’s 

analysis for foreign accents and confirm that puberty is likely to be a great turning 

point in language ability. 

Many researchers have investigated the factors affecting the degrees of accent 

from non-biological viewpoints. Suter (1976) conducts an experiment in which 20 

suspected variables relating to accent are manipulated. In his study, Suter suggests
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that the most notable variables related to accented speech are the speaker’s native 

language, the speaker’s concern about his/her speech, and the speaker’s second 

language exposure either through conversation at work or at school. Thompson (1991) 

found that when second language learners encounter sentences with certain foreign 

sounds, the sentences would result in a heavier accent perception. Elliott’s (1995) 

research agrees that speakers’ attitude or concern for second language pronunciation 

accuracy is a significant factor which may cause accented speech, and the study also 

indicates that the more the formal instruction in second language aquisition, the less 

pronunciation errors of second language would occur. 

As an alternative explanation for accent formation, Flege (1981) proposes a 

“phonological translation hypothesis.” He posits that accented speech is a reflection of 

the native language’s stable establishment of phonological representations. 

Phonological translation hypothesis presumes that a foreign accent is caused by the 

speaker’s interpretation of the target language in terms of their native sound system. 

In other words, the speaker tends to use the sounds in their native language to 

substitute for the sounds in a second language, and thus the actual produced sounds 

would be synthesis between the native language and the second language (Williams 

1980). In general, Flege believes that neurological reorganization and physiological 

maturation would not be factors in a learner’s foreign language’s accented speech.  
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This thesis will discuss the Taiwanese accent of Mandarin, which is the product 

of the interaction of Taiwanese and Mandarin. 

 

2.2 Optimality Theory and Corpus 

 

2.2.1 Basic Concept 

Optimality Theory (Prince and Smolensky 1993; McCarthy and Prince 1993a,b, 

1994) is a constraint-based approach, whose operational theorem is different from 

derivational approach. Optimality Theory (henceforth OT) states that Universal 

Grammar (UG) is composed of constraints, and the language variations in the world 

are due to different constraint rankings, which characterizes the distinctive patterns of 

languages. In the OT framework, UG should include two functions GEN(erator) and 

EVAL(uator). GEN is responsible for relating output candidates to the input and these 

output candidates are then evaluated by EVAL, the mechanism selecting the optimal 

candidate(s). This process could be schematized as shown in the following figure 

(Kagar 1999:8): 
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(1) 

 

 

OT has its own working principles, and they are: ‘universality’, ‘violability’, 

‘ranking’, ‘inclusiveness’, and ‘parallelism’ (McCarthy and Prince 1994). 

‘Universality’ means that universal constraints are provided by UG. ‘Violability’ 

indicates that all constraints are violable. The violation of the higher ranked constraint 

is fatal, but the violation of the lower ranked constraint is indifferent. The output 

candidate having no fatal violation wins out as the optimal output. ‘Ranking’ defines 

the idea of minimal violations, and universal constraints are ranked 

language-specifically. ‘Inclusiveness’ principle means that the optimal output is 

evaluated by the constraint hierarchy, and none of specific rules or repair strategies is 

needed. ‘Parallelism’ describes characteristics very different from the earlier 

generative approach: all candidates are simultaneously evaluated by the hierarchy as a 

whole, and no serial derivation exists. Tableau (2) illustrates how candidates are 

selected by constraints. 
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(2) 

 /input/ CONSTRAINT1 CONSTRAINT2 CONSTRAINT3 CONSTRAINT4 

 candidate1 * *!   

 candidate2 *   *** 

 candidate3 *  *!  

 

The left-most column indicates the input and its possible output candidates. The 

top row shows the hierarchy (constraint ranking), and the lowest ranked constraint is 

listed on the right-most side. The solid line between two columns indicates two 

different levels in the hierarchy, and the dotted line indicates constraints at the same 

level. One star sign indicates one violation to the constraint, and an exclamation mark 

indicates a fatal violation. The shaded area indicates the non-crucial part in the 

evaluation, and the index finger1 indicates the optimal output. In tableau (2), the three 

candidates all violate CONSTRAINT1 once, and the competition is tied at this level. 

Candidate1 is ruled out due to a violation of CONSTRAINT2, and candidate3 is ruled out 

due to a violation of CONSTRAINT3. Candidate2 is selected as the optimal output 

because it has the minimal violation, and the three violations of the lowest 

CONSTRAINT4 is irrelevant.  
                                                 
1 The smiley face is also used to indicate the optimal output. We use the smiley face for the remainder 
of this thesis. 
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There are two major types of constraints in OT. One is faithfulness constraints 

and the other is markedness constraints. Faithfulness constraints govern the 

input-output relation by requiring the preservation of the input in the output, and thus 

faithfulness constraints take into account elements at the input level and output level. 

Three important faithfulness constraints are described below (McCarthy and Prince 

1994, 1995, 1999; Kagar 1999). 

 

(3) IDENTITY: 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. For example, IDENT-IO(labial) 

requires that the labial feature in the input and in the output should be identical. 

(4) MAXIMALITY: every element in the input has its own correspondent in the output. 

That is, no deletion of the input element is allowed. For example, MAX-IO-C 

requires that the consonant in the input should have its own correspondent in the 

output. 

(5) DEPENDENCE: every element in the output has its own correspondent in the input. 

This means that no insertion of the input element is allowed. For example, 

DEP-IO-C requires that the consonant in the output should have its own 

correspondent in the input. 
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The other type of constraint is markedness constraints, which govern the 

input-output relation by conditions on the well-formedness of the output. Markedness 

constraints do not take into account the element in the input. Here is a list of some 

constraints for example. 

 

(6) ONSET: every syllable should have an onset. For example, the syllable /ow/ 

violates ONSET because there is no onset in the syllable. 

(7) NOCODA: every syllable should be without a coda. For example, the syllable /pet/ 

violates NOCODA because this syllable contains /t/ as a coda. 

(8) *V: vowels should not be nasal. For example, the syllable /pa/ violates this 

constraint because this syllable contains a nasalized vowel. 

 

2.2.2 Positional Faithfulness 

In the languages of the world, there are contextual asymmetries to aid realizing 

phonetic contrasts. For example (Beckman 1998:1), 

 

(15) a. privileged positions: root-initial syllables, stress syllables, syllable onsets, 

roots, long vowels 
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b. non-privileged positions: non-initial syllables, unstressed syllables, syllable 

codas, affixes, clitics, function words, short vowels 

 

The prominent positions usually carry phonetic prominence, and they are 

perceptually salient positions (Ohala 1990; Steriade 2001). Beckman generalizes one 

of the characteristics of the segments in privileged positions: they are resistant to 

alternation. In terms of OT, the prominent positions observe positional faithfulness 

constraints, which “require segments in prominent positions be faithful to the feature 

specifications of their underlying counterparts” (Beckman 1998:8). The positional 

phonological asymmetries could be schematized in the pattern below: 

 

(16)        Positional faithfulness (F) >> Markedness >> Faithfulness 

 

In diagram (16), Positional faithfulness ranks the highest, Markedness ranks in 

the middle, and context-free Faithfulness ranks the lowest. 

Syllable onset is one of the most extensively investigated cases relating to 

Positional faithfulness. For example, Lombardi (2001:9) proposes a constraint of this 

type: 
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(17) IDENTONSET (Laryngeal): onset segments and their input correspondents should 

agree in their laryngeal feature. 

 

In chapters 4 and 5, the notion of positional faithfulness is applied to account for 

the onsets in TM. 

 

2.2.3 OT accounts for Variation 

Within the framework of OT, there are four major models to deal with the issue 

of language variation. The first one is constraint re-ranking (Kiparsky 1993), which is 

one of the core concepts in the development of OT. This model holds that UG 

provides a set of constraints, and the cross-linguistic and language-specific variations 

are the results of the different ranking of constraints. Once a constraint changes its 

location in the constraint hierarchy, a different set of grammar is created. 

The second model for variation is partially ordered ranking (Anttila 2000). 

Anttila thinks that the ranking of constraints is not a total but a partial order, and that 

any partial ordering of constraints allows subgrammars of language variations. Anttila 

defines a partial order by the following properties (Anttila 2000:16): 

 

(18)  a. Irreflexivity: no constraint can be ranked above or below itself. 
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b. Asymmetry: if constraint x is ranked above constraint y, x cannot be ranked 

below y. 

c. Transitivity: if constraint x is ranked above y and y is ranked above z, then x 

is ranked above z. 

 

Properties (18a-c) define a partial order. When the partially ordered grammar is 

adopted, it is possible for a grammar to contain multiple fully ranked grammars, and 

each of the sub-grammars could yield its own optimal candidate. 

The third model for variation is the floating constraint (FC) model (Reynolds 

1994). The FC model emphasizes constraints’ ranking mobility to account for 

variation. The term “floating” indicates the trait of these kinds of constraints. It has a 

variable ranking within certain constraints. Reynolds illustrates the idea as follows 

(1994:116): 

 

(19) Constraint hierarchy of a certain language 

 

 

Diagram (19) is a postulated constraint hierarchy of a certain language. 
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Constraint W ranks at the highest level of the hierarchy and Constraint Z ranks at the 

lowest level of the hierarchy. Constraint X, which is a floating constraint, is 

dominated by Constraint W and dominates Constraint Z, and the exact ranking 

position of Constraint X is not specified within the range (Constraint Y1 to Yn, which 

are called anchored constraints) lying between Constraint W and Constraint Z. That is 

to say, in this hierarchy, Constraint X may rank in any position in relation to the 

anchored subset. Morris (1998) indicates that the partial ranking model is appropriate 

to explain dialectal variation and FC model is designed to account for stylistic 

variation. 

The fourth model is the continuous ranking model (Boersma 1998; Hayes 1998; 

Boersma and Hayes 1999). Beginning from the issue of free variation, this model 

regards language variation as gradient well-formedness. It is presumed that 

constraints are on a continuous numerical scale, in which higher values correspond to 

higher ranked constraints. In the speaking process, the portion of each constraint is 

temporarily added with a random positive or negative value, and the constraint acts as 

if it is within a range of value. This situation is shown in (20) (Boersma and Hayes 

1999:3-4). 
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(20) 

 

 

From diagram (20), we know that constraint1 outranks constraint2. When the 

ranges of constraints overlap, the ranking would be variable, as shown below. 

 

(21) 

 

 

The varying actual values of each constraint are called selection points. Once 

overlapping of the ranges of constraints occurs, it is possible to choose from anywhere 

within the constraint ranges. Thus, two different results could be predicted. The first 

one is a common result. The selection point of constraint2 (‧2) is higher than the 

selection point of constrain3 (‧3), as shown in diagram (22). 
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(22) 

 

 

The other possibility is that the selection point of constraint3 is higher than the 

selection point of constraint2, as shown in diagram (23). 

 

(23) 

 

 

The two possible forms of interaction between selection points would yield 

different optimal outputs. These outputs are so-called free variation. 

Our analysis of the TM speech adopts the partially ordered ranking model, as the 

partially ordered grammars of both Taiwanese and Mandarin are reflected in TM (see 

chapters 4 and 5). 

 

2.2.4 Local Constraint Conjunction 

The idea that OT constraints could be locally conjoined is proposed by 
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Smolensky (1993), and this constraint combination is called local conjunction (LC). 

 

(24) Definition of LC (Smolensky 1993, 1995) 

C = [ C1 & C2 ]D is violated iff both C1 and C2 are violated in a local domain D. 

 

(24) could be interpreted as a locally-conjoined constraint C is violated if, and 

only if, both of its conjuncts, C1 and C2, are violated in a local domain D. For example, 

Smolensky combined two markedness constraints, NOCODA and *PL/LAB, as the 

locally-conjoined constraint [NOCODA & *PL/LAB]CODA. Only when NOCODA and 

*PL/LAB are both violated in the coda position, this constraint of LC is violated. As 

Łubowicz (2005) points out, “the idea behind local conjunction is that constraint 

violations are worse when they occur in the same location than in serious locations.” 

Other researchers consider it necessary to have certain restrictions on the classes 

and types of constraints that can be conjoined. Crowhurst and Hewitt (1997) believe 

that there should be a common focus shared by the conjoined constraints. Itô and 

Mester (1998) indicate that some LC constraints would require faithfulness in marked 

positions (like coda) and some prohibit faithfulness in unmarked positions (like onset), 

so structural constraints may not be conjoined with faithfulness constraints. Łubowicz 

(2005:6) proposes a restricted LC, as shown below: 
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(25) Restricted LC 

C = C1 & C2 is violated iff 
(i) LOCC1 ∩ LOCC2 ≠ 0 
(ii) C1 results in C2 if C1 is Faithfulness and C2 is Markedness 

 

The restricted version of LC is interpreted as the conjoined constraint consisting 

of constrinat1 and constraint2 is violated if, and only if, the situations are both 

achieved: first, the loci of violation of constraint1 and constraint2 should intersect and 

this intersection must be a non-empty set; and second, faithfulness should lead to 

markedness violation. 

Besides, Moreton and Smolensky (2002) proposes that constraints sharing no 

common domain can not be conjoined. 

In chapter 5, we will propose a locally conjoined constraint in the OT analysis of 

/f/ in TM. 

 

2.2.5 Some Studies with Application of Corpus 

In general, linguistic research with the assistance of corpus in syntax or 

morphology is relatively more extensive than research in phonology. Still, some 

phonological studies using corpus have presented the feasibility and advantage of 

methodology. Albright, Andrade, and Hayes (2000) use the corpus in segmental 
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research. The corpus, called LEXESP, contains 1,698 mid-vowel first conjugation 

verbs in 5.5 million words. Albright, Andrade, and Hayes used LEXESP to create a 

machine-implemented algorithm in order to observe the environment of Spanish 

diphthongization alternations. The algorithm yields a grammar which predicts the 

well-formedness of diphthongization in novel roots. This research finds that the 

prediction of the algorithm grammar is significantly correlated with native speakers’ 

intuition, and concludes that Spanish speakers can predict diphthongization according 

to the detailed segmental environments. 

Zuo (2002) selects five different genres of classical Chinese verse, including 

Shijing (1320 lines), Jiuge (253 lines), Guti (843 lines), Jinti (764 lines), and Ci (753 

lines), as the corpus (totally 3,933 verse lines) of his study. The study examines 

modern speakers’ intuitive judgment of the metrical harmony in classical Chinese 

verse, and seeks to develop a grammar for modern speakers’ scansion of these verse 

lines. Zuo argues that modern grammar has at least five sub-grammars for five genres, 

and the grammar could be appropriately interpreted by OT’s partial ranking model. 

The present thesis will establish a TM corpus, as in chapter 3. 


