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CHAPTER 2 

THEORETIC BACKGROUND 

 

 

2.1 Autosegmental Phonology 

 Linear phonology (Chomsky and Halle 1968) relates a string of segments to 

unordered sets of encoded segmental features such as stress and tone in a singly 

linked manner. This association runs into an explanatory problem after some studies 

begin to contemplate non-linear representation in English syllable structure (Kahn 

1976), African tone languages (Goldsmith 1976), Chinese tonal phonology (Yip 1980), 

Chinese segmental process (Lin 1989), Southern Min special tone sandhi (Ou 1996), 

and Jincheng tonology (Shih 1997), among others.  

The advent of Autosegmental Phonology is attributed to Goldsmith (1976), since 

whom, the autosegmental status of tone has been established. The autosegmental 

analysis advocates the multi-tiered representation. Under this model, such various 

prosodic elements as tone and vowels, regarded as autosegments, are independent 

from each other, and are thus on autonomous tiers. The independent tonal tier and 

vocalic tier are associated with one another in compliance with the Well-formedness 

Condition (WFC hereafter, Goldsmith 1976, 1990). WFC specifies that 

(1) a. All vowels are associated with at least one tone.   

   b. All tones are associated with at least one vowel. 

   c. Association lines do not cross.  

In the autosegmental analysis, the spreading of a tone involves increasing the 
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span of a tone to encompass more than one tone bearing unit. And it is the 

assimilation as tonal spreading that forms an integral part of this thesis. 

 

2.2 Internal Structure of Tone 

 Throughout this section we will review how the internal structure of tone is 

modeled. Furthermore, we will also look at how the seven tonal categories in Taiwan 

Southern Min are represented applying the tonal geometry model we decide on.   

 

2.2.1 Tonal Geometry  

Yip (2002) summarizes four possible models of tonal geometry as follows.  

 

(2) Tone features are entirely independent of each other, and there is no tonal node      

dominating them both (Yip 1980, Hyman 1993).  

     H1 
      

σ 
 
    l  h 
 
 
(3) Two tone features are sisters under a Tonal Node, and each half of the contour   

tone is entirely independent (Clements 1981, Duanmu 1990, 1994, Snider 1990).  

      σ        or        μ   μ  
 
    o   o                o   o     = Tonal Node 
  
  H  l H  h            H  l H  h 
 
 

 

                                                 
1 Uppercase [H] stands for the upper register. Tone features [-high] and [+high] are represented by 

lowercase [l] and [h], respectively.  
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(4) The register feature is the Tonal Node, dominating the tone features (Yip 1989, 

Hyman 1993).  

      σ 
 
      H     = Tonal Node   
 
     l  h  
 
 
(5) Tone features are dominated by a node of their own, called Contour, which is a 

sister to the register feature, and where both are dominated by a Tonal Node (Bao 

1990, Snider 1999).  

      σ 
 
      o          = Tonal Node 
   

H   Contour   
 
        l    h 
  
 

The terminal tone features are able to spread alone in all the four models. In 

Yip’s (1989) system in (4), register cannot spread without carrying the tone feature 

along with it. Amongst the four models, Bao’s geometrical configuration, as in (5), 

will be adopted in this thesis with slight adaptation of his notational convention. Bao’s 

structure makes explicit a number of empirical predictions: registers are free to spread 

alone; the whole tone can spread as a unit or independent of registers; and terminal 

tone features are able to spread independently. The other three models cannot make 

the similar predictions altogether.  

 

2.2.2 Tonal Representation 

 For the rest of the analysis, the internal hierarchical structure of a tone factors 

into several levels, including syllabic level, tone root level, moraic level, register level 
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and terminal tonemic level, as illustrated in (6). The superordinate node is where a 

syllable lies, which is decomposable into discrete moraic autosegments, treated as 

tone bearing units (TBUs) in this thesis. Each TBU (μ)2 dominates a tonal root node, 

which is a branching node. Register [r] and contour [c] constitute two mutually 

independent dimensions of a tonal node [T]. [Hr] and [Lr] represent high register and 

low register, respectively. On the terminal node lies a tone feature or toneme [t], 

where [h] indicates high pitch, while [l] designates low pitch. 

 

(6)                  σ          = Syllabic Level 
 

                μ     μ       = Moraic Level (TBUs) 
 

    T     T       = Tone Root Level  
         

        c    r  c    r    = Register Level 
          

t       t         = Tonemic Level 
 
 

Based upon the geometrical representation in (6), seven citation tones in 

Taiwan Southern Min can be delineated as the following.  

 

(7) a.  HH                            b.  MH 
                          

σ                                  σ 
                                          

μ μ                             μ    μ 
 
H    H                            M    H  

                        
C  Hr C  Hr                        C  Hr C  Hr 

          
h     h                             l     h 

 
 
                                                 
2 According to Kenstowicz (1994), the mora is a prosodic unit or a constituent that intervenes between 

the [σ] and the phonemic string. A heavy syllable is bimoraic whereas a light syllable is monomoraic.  
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c. MM 
 

           σ                or               σ    
 

μ μ                            μ    μ 
 
M   M                            M   M 

      
C  Lr C  Lr                        C  Hr C  Hr 

       
h     h                            l      l   

    
 

d.  HM                             e.  LL     
 

           σ                                  σ 
  

μ μ                             μ    μ 
 
H    M                            L    L 

 
      C  Hr C  Hr                        C  Lr C  Lr 
 
      h     l                             l     l 
 
 

f.  H 
 

          σ 
 
       μ    (μ)3 
 
       H 
         
     C   Hr 
         
     h 
  
 
 
 
 
 
                                                 
3 Checked-toned syllables are bimoraic and end in a glottal or glottalized stop, which does not bear any 

tone. Parenthesized mora (i.e. TBU) indicates this absent association.  
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 g.  M 
 
          σ                or               σ    
 

μ (μ)                           μ   (μ) 
 
M                               M 

 
       C   Lr                           C  Hr 
 
       h                                l 

 
 
The mid even (or level) tone in (7c) and checked mid tone in (7g) are structurally 

ambiguous and can be represented in two ways, as suggested by Yip (1980, 2002), 

Bao (1999), and Chen (2000). Namely, one is [Lr, h] (low-registered high pitch), and 

the other is [Hr, l] (high-registered low pitch). The two distinctive representations are 

phonetically neutralized as MM and M in the surface. Bao disambiguates the dual 

status by evidencing that [Lr, h] is an underlying structure, whereas [Hr, l], derived. 

Bao’s account serves as a plausible frame of reference in this thesis. 

Furthermore, the tonal representation in Tone Root Level is subjected to change 

once the register and/or toneme are altered as the consequence of spreading. This 

point will be made explicit when we enter into the pre-a1 tone alternation and -a2 

suffix tone realization.  

 

2.3 Classic Optimality Theory 

2.3.1 Basics of Classic OT 

The fundamental notion of classic Optimality Theory (henceforth classic OT, 

Prince and Smolensky 1993, 2004) forsakes the derivational convention in generative 

grammar in which the context-driven rewrite rules predominate. Classic OT instead 

advocates parallelism, which means that all possible ultimate outputs are 
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contemplated at once. Consequently, the effects of diverse phonological processes are 

present simultaneously.  

Classic OT considers that Universal Grammar is comprised of the violable, 

rankable and well-motivated constraints, which are ranked on a language-specific 

basis. Universal constraints are categorized into two competing forces, viz. 

markedness and faithfulness. Markedness constraints impinge on the structural 

well-formedness of the output. Another family of faithfulness constraints governs the 

input-output correspondence.  

 

(8) elucidates the schema of classic OT (Kager 1999). 

 

(8) Classic OT’s Schema  

GEN EVAL 

 

Candidate1 

Candidate2 

    : 

Candidaten-1 

 

 

Input 

 

Candidaten 

Constraint1 >> Constraint2 >> … Constraintn 

 

 

 

Output

 
 
Classic OT, conspicuously, inherits the input-output or underlying-surface 

relations from generative phonology. Additionally, this input-output mapping does not 

proceed in step-by-step fashion. No series of the rule application is involved. Rather, 

an input pertains to an infinite number of possible output candidates via GEN. The 

candidates are submitted in parallel to a set of constraints for evaluation (EVAL). The 

higher a constraint is ranked, the more fatal it is to be violated. The candidate that 

violates the lowest-ranked constraint or does not incur any violation is selected as the 
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optimal output. Should there be any output candidates that violate a constraint, the 

one(s) that incurs the fewest violation marks of the constraint wins out or is passed 

down to the lower-ranked constraint for evaluation. 

(9) is a device of classic OT’s conventional winner-loser tableau.  

 

(9) Classic OT’s Tableau 

Input Constraint A Constraint B Constraint C Constraint D 
Candidate a *!    
Candidate b  **!*   
Candidate c  * *(!) *(!) 
Candidate d  *   

 
 

In (9), an input correlates with a possible set of output candidates (9a-d) in the 

leftmost column. Constraint ranking is displayed horizontally in the top row, with the 

most unviolated placed to the left (Constraint A), and the tolerably-violated to the 

right (Constraints C and D). An asterisk (*) signals the violation of a certain constraint. 

Fatal violation is indicated with an exclamation mark (!). Candidate evaluation is 

either categorical or in a gradient manner. Categorical constraints assign no more than 

one violation mark, unless there appears more than one violating structure in the form 

under evaluation. Gradient constraints, on the other hand, assess the extent of 

deviation; and assign multiple marks even if there is single non-conforming structure4. 

Shaded cells signify that the evaluation of candidates is unnecessary and irrelevant to 

the selection of optimal output. A dashed line, as opposed to a solid line, in between 

two constraints means the two are unranked with respect to each other.  

Candidate (9a) is ostracized because it incurs the fatal violation of the 

                                                 
4 McCarthy (2003) argues against the inclusion of gradient evaluation, for constraints of this type are 

unnecessary and will give rise to undesirable consequences.  
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undominated Constraint A. Candidate (9b) is ruled out on account of its two extra 

violations of Constraint B. In particular, the violation on the second count is fatal. 

Even though Candidates (9c) and (9d) are tied on Constraint B, the former is 

harmonically bounded by the latter because of the violation of the lowest ranked 

Constraints C and D. Since either violation is fatal, the exclamation points are 

parenthesized. As a consequence, Candidate (9d) is chosen as the most harmonic 

member of the candidate set.  

 

2.3.2 Tonal Markedness 

Three different rationales are behind the fact that level tones are more unmarked 

than contour tones. First of all, in comparison with level tones, contour tones have 

heavy information load on account of its internal tonal contrast (Yip 2002). Second, 

according to Zhang (2000, 2001) and Yip (2002), languages with level tones are more 

common than those with contour tones. In other words, because of their wider 

distribution, level tones are more unmarked than their counterparts. Third, 

articulatorily, contour tones, in particular rising tones, cost more articulatory efforts 

than do level tones. Even within level tones, high tones need more articulatory energy 

than low tones do. As a consequence, Yip (2002) postulates the tonal markedness 

hierarchy in (10), which is underpinned by tendency to minimize articulatory efforts.  

 

(10) *RISE >> *FALL >> *H >> *L 

 

 De Lacy (1999) observes the relation between tone and prominence, and 

proposes positional tonal markedness hierarchy, as shown in (11).  
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(11) *NONHD/H >> *NONHD/M >> *NONHD/L 

 

(11) entails that at non-prominent position, a low tone is in preference to a mid 

tone. A high tone is bettered by a mid tone. 

 In Chinese dialects a neutral tone is situated at a domain-final or non-prominent 

position. Lin (2007) analyzes the tonal realizations of a neutral tone in Mandarin 

Chinese, and posits the similar markedness scale in (12) to account for the 

interrelation of a neutral-toned syllable and its realized tones.  

 

(12) *HN >> *MN >> *LN 

 

 (12) holds that the least marked tonal value for a neutral-toned syllable is L. 

Along the scale, H is the most marked value of a neutral tone.  

 

2.3.3 Spreading in Classic OT 

 When classic OT is applied to autosegmental spreading, possible candidates may 

differ from one another in the extent of the expanded span of a certain tone or feature. 

In classic OT, as McCarthy (2004, 2008c) points out, two main approaches to the 

pro-spreading markedness constraint that favors candidates with spreading over 

candidates without it are local AGREE and long-distance ALIGN. Both are not without 

their problems.  

 

2.3.3.1 Local AGREE 

 The constraint AGREE specifies that if a segment assumes some featural or tonal 

value, then the immediately preceding or following segment must also bear the same 
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value. According to McCarthy (2004, 2008c), AGREE makes correct predictions when 

there are no blocking segments to the right or left of the trigger for spreading. In other 

words, AGREE prefers candidates where spreading takes place all the way to the edge 

of the word. Nonetheless, if there is a blocker for spreading, the “sour-grapes” 

property of AGREE would arise. That is, AGREE will predict a language with no 

spreading whatsoever. Since partial spreading is so ubiquitous a phenomenon such 

that tone spreads as far as it can until the blocker is met, AGREE fails to predict the 

behavior like this, and is hence considered inadequate in explaining autosegmental 

spreading in classic OT.  

 

2.3.3.2 Long-distance ALIGN 

 The gradient ALIGN compels autosegmental spreading by requiring that a 

distinctive feature or tone coincide with the rightmost or leftmost segment in some 

domain. ALIGN eradicates the unwanted effects of AGREE on partial spreading and 

succeeds in selecting the optimal output based on how far a feature or tone has spread. 

Nevertheless, according to McCarthy (2004, 2008c), alignment constraints are so 

powerful that they make bad predictions about what a possible language is. For 

instance, they predict avoidance of segments that are inaccessible to harmony.  

 

2.3.3.3 Span Theory 

To minimize unwanted effects that stem from AGREE and ALIGN, McCarthy 

(2004) integrates autosegmental spreading into Span Theory. In the theory of headed 

spans, segments are parsed into spans of a distinctive feature in an exhaustive and 

non-overlapping manner. Each and every span of the feature [F] has a head segment, 

whose value for [F] determines the pronunciation of the neighboring segments in the 
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span. In his paper, McCarthy postulated *A-SPAN(F) in (13) to mirror the 

autosegmentalism in classic OT.  

 

(13) *A-SPAN(F) 

    Assign one violation mark for every pair of adjacent spans of the feature [F].  

 

By virtue of the interaction between *A-SPAN(F) and relevant faithfulness and 

markedness constraints that require certain segments to head spans, spreading and 

blocking patterns will arise.  

Besides, McCarthy draws a brief criticism of the constraint interaction between 

SPEC and DEP in terms of the spreading of non-tonal features. Span theory, as 

McCarthy claims, is better than the constraint interaction between SPEC and DEP in 

solving the featural spreading and tonal spreading. However, he does not dwell on the 

detailed description on how span theory is applied to autosegmental tone spreading. 

As a consequence, whether span theory outperforms the interaction between SPEC and 

DEP in relevance to tone spreading is pending further research.  

Wilson (2006) is critical of the headed span, considering that unattested 

predictions will arise if span heads are aligned to the left or right.  

 

2.3.4 Spreading in Serial Harmony 

Span theory is later developed into Serial Harmony (hereafter SH) in Harmonic 

Serialism by McCarthy (2008c). Harmonic Serialism is a derivational version of OT, 

which will be discussed in the last section of this chapter. McCarthy regards 

autosegmental spreading in SH as a gradual path to convergence. 

To apply SH to autosegmental spreading, McCarthy (2008c) posits SHARE (F) 
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constraint on autosegmental representations as shown in (14).  

 

(14) SHARE (F) 

Assign one violation mark for every pair of neighboring segments that are not 

linked to the same token of [F].  

 

SHARE (F) in (14) is contravened by any pair of adjacent segments that are not 

associated with the same [F] autosegment. Further, SHARE (F), dissimilar to ALIGN, 

has no inherent directionality of spreading, since so long as two concatenated 

segments do not share the same [F], they will definitely flout SHARE (F). SHARE (F) 

is further developed into SHARE (r) and SHARE (t) respectively in this thesis, which 

will be explored in detail in the succeeding chapter.  

 

2.3.5 Locality 

This subsection introduces the concept of locality which regulates tone spreading. 

The previous works in association with locality condition maintains that the triggering 

context for a phonological allomorph must lie in an adjacent element (Poser 1981, 

1985, Steriade 1987). The application of locality to tonology is elaborated in studies 

like Zhang (1992), Myers (1997), Yip (2002) and so on and so forth, in attempts to 

demarcate the distance of tone spreading. 

It is not irregular for a tone language to spread a tone to a neighboring tone 

bearing unit (TBU). The tone spreading, however, is on the basis of one single TBU at 

a time, and no further, the effect of which can be formalized as LOCALITY constraint. 

Baker (2003) provides a formal definition for LOCALITY, stating that all TBU which 

are newly associated to a tone must be contiguous with a correspondent of a TBU 
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which was associated to the tone in the input. In other words, an output tone cannot be 

linked to a TBU which is not adjacent to its host. LOCALITY, for instance, if initiated 

to investigate Taiwan Southern Min pre-a1 tone change, will be flouted in Yip (1980), 

but observed in Ou (1996), because the former allows non-adjacent tonal spreading. 

Details will be provided when the discussion of pre-a1 tonal alternation arrives.  

Tabulated below is how this type of constraints evaluates the candidates.  

 

(15) 

σ   σ   σ 
 

H   L   H 
LOCALITY 

☺ a. σ   σ   σ 
   

      H   L   H 
 

☺ b. σ   σ   σ 
 

      H   L   H 
 

    c. σ   σ   σ 
  

      H   L   H 
*! 

  
 

In (15c), because H tone spreads rightward across more than one syllable or tone 

bearing unit, it is in violation of LOCALITY per se, and is conspicuously ruled out, as 

signified by an exclamation point (!). (15c) is a perpetual loser and is bettered by the 

other two candidates (15a) and (15b). A smiling face is consequently assigned to each 

of the winning candidates.  

 Notice that LOCALITY does not penalize the candidate in which tone spreading 

does not take place, like (15a). Only in the situation that tone spreads to non-adjacent 

syllable will the candidate be punished, like (15c). Hence, the effect LOCALITY 
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imposes is dissimilar to that of SHARE (t) (developed from McCarthy 2008c), which 

disfavors non-doubly-linked candidates. SHARE (t) will be explained and explored in 

detail in the explication of the pre-a1 tonal alternation and -a2 suffix tonal realization. 

 

2.3.6 Classic OT Application to Southern Min Tone Sandhi 

Within this subsection, we review some parallel OT’s works with respect to 

Taiwan Southern Min tone sandhi. 

 

2.3.6.1 Lin (2000) 

In her thesis, Lin (2000) observes Southern Min tone sandhi and postulates three 

tonal constraints to confine the sandhi phenomenon in the following.  

 

(16) *T 

 Allow no citation tone in the output.  

(17) IO-IDENT 

 An output tone must be identical with that in the input.  

(18) PARSE-R 

 Parse the tonal value of the rightmost tone of the outmost domain.  

 

(16) is a markedness constraint that originates from *TT. Additionally, *T is a 

gradient constraint in lieu of categorical one. IO-IDENT requests the identical tonal 

values in both input and output. Because Taiwan Southern Min demonstrates a 

right-prominent pattern (Lin 2000, Hisao 1995, 2000), PARSE-R specifies that the 

rightmost tone in the input be maintained in the output. Lin hence works out the 

relative constraint permutation as follows.  
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(19) PARSE-R >> *T >> IO-IDENT  

 

2.3.6.2 Hsiao (2000) 

Similar to Lin’s (2000) analysis, Hsiao (2000) posits what looks somewhat 

different set of constraints with however the same force.  

 

(20) *T2/D 

    Within a certain tonal domain, two successive citation tones are banned in the 

output.  

(21) IDENT-T 

An input tone must have an identity with that in the output. 

(22) IDENT-T-R 

An input tone at the rightmost edge is identical to an output counterpart.  

 

 Intriguingly, although (16-18) correspond to (20-22), respectively, Hsiao ranks 

the constraints differently than Lin does, as shown below.  

 

(23) IDENT-T-R, *T2/D >> IDENT-T 

 

According to Hsiao, IDENT-T-R and *T2/D are unranked with respect to each 

other. In Lin, the corresponding constraint PARSE-R dominates *T however. 

Identically, both IDENT-T in (21) and IO-IDENT in (17) are the lowest-ranked 

constraint, which implies that the optimal output must violate this input-to-output 

tonal faithfulness constraint at least once.  
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2.3.6.3 Ou (2000) 

Ou (2000) revisits the tone sandhi phenomenon of monosyllabic adjectival 

reduplication in Taiwan Southern Min from the perspective of classic OT. She then 

proposes the two types of constraints, viz. LINK (TONE) and FAITH (TONE) to govern 

the reduplicated process.  

 

(24) LINK (TONE) 

An output tone must associate with a vowel.  

(25) FAITH (TONE) 

An input tone must have a correspondent in the output.  

 

(24) and (25) are a markedness constraint and faithfulness constraint, 

respectively. LINK (TONE) enters into effect to comply with the universal 

well-formedness condition, which disallows any floating tone. FAITH (TONE) 

prohibits any deletion of tone in the output.  

 

2.3.6.4 Hsiao (2004) 

  Hsiao (2004) discusses the nature of tone sandhi as well as tonal contraction, and 

the interaction in between in Taiwan Southern Min. He formulates the relevant 

constraints as follows.  

 

(26) NO-S-R 

No sandhi tones are allowed at the rightmost periphery in the output.  

(27) NO-B 

 No base tone is allowed in the output.  
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(28) IDENT-B-R 

Corresponding rightmost base tones in the input and output must be identical.  

 

Constraints NO-S-R and NO-B are imposed on the output tonal melody, against 

the structural ill-formedness. IDENT-B-R confines the identity effects between input 

and output tone.  

 To encapsulate, it is not unnecessary to review these related works as well as 

constraints, since our analysis of the pre-a1 tone alternation and -a2 suffix tone 

realization will develop the constraints on the basis of these previous studies. 

 

2.4 Correspondence Theory 

 McCarthy and Prince (1994, 1995) extend Optimality Theory and propose 

Correspondence Theory, which manifests itself in employing faithfulness constraints 

to examine input-to-output mapping. Analogous to input-output correspondence, 

Correspondence Theory also governs output-to-output mapping, for example, the 

mapping between the base and reduplicant or the base and trunctum. This theory 

incorporates the three major subfamilies of the faithfulness constraints, namely, 

MAX-IO, DEP-IO, and IDENT-IO, whose descriptive power is stated below.  

 

(29) Maximality (MAX-IO) 

Every segment in the input has a correspondent in the output (No deletion).  

(30) Dependency (DEP-IO) 

Every segment in the output has a correspondent in the input (No insertion).  

(31) Identity (IDENT-IO) 

An output feature [F] is identical with its correspondent in the input (No featural 
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change).  

 

The exhaustive mapping between the input and output delineates the fulfillment 

of the aforementioned three constraints in (29-31).  

In terms of the pre-a1 and -a2 suffix tonal changes, Correspondence Theory plays 

an indispensable role to investigate the output-to-output tonal mapping.  

 

2.5 Cophonology Theory 

The proposal of cophonological model (Orgun 1996, 1998, 1999, Anttila 1997, 

2000, Inkelas 1998, Orgun and Inkelas 2002, and Inkelas and Zoll 2005, 2007, among 

others) is to spell out language-internal diversity and free variation. Its architectural 

schema is illustrated below.  

 

(32) Schema 

               Master Ranking 
             Con1 >> {Con2, Con3} 
 
 
     Cophonology A          Cophonology B 
  Con1 >> Con2 >> Con3     Con1 >> Con3 >> Con2 
 
 
Grammar lattice in (32) encompasses a master ranking on the superordinate node, 

which dominates a number of cophonologies on the terminal nodes. The schema holds 

that in the master ranking, the hierarchy of the Constraint2 and Constraint3 within the 

braces is unspecified, and is hence pending further specification in individual 

Cophonology A and Cophonology B, where the morphologically conditioned 

phonology or free variation lies. Shared is the same set of constraints in individual 
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cophonologies. The only difference stems from the re-ranking of unspecified 

constraints such that in Cophonology A, Constraint2 dominates Constraint3, whereas 

the reversal of constraint ranking is obtained in Cophonology B.  

Since Taiwan Southern Min pre-a1 and -a2 suffix tone changes are connected 

with free variations, we will model these tonal phenomena by virtue of the 

Cophonology theory. 

 

2.6 Basics of Harmonic Serialism 

 Harmonic Serialism (henceforth HS) is a derivational version of OT. HS was 

briefly considered by Price and Smolensky (1993, 2004), and is explored at length in 

Chen (2000), McCarthy (2000, 2008a,b,c) and Hsiao (2009). It differs from classic 

OT in two respects, viz. iterative GEN → EVAL → GEN … loop and gradualness. 

Harmonic improvement manifests itself over the course of serial derivation. A 

restricted GEN produces a limited candidate set in which every candidate differs from 

the input by one single change. Hence, the changes are gradual. The locally optimal 

output, as opposed to globally optimum in classic OT, chosen by EVAL at each pass is 

fed back to GEN as the latest input. As a consequence, the intermediate output on each 

pass through GEN and EVAL differs minimally from the output of immediately 

preceding pass; and may be distinct from the ultimate output. The GEN → EVAL 

process repeats itself until no further alteration is possible and the convergence is 

ultimately obtained. (33) schematizes the architecture of HS.  
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(33) HS schema  

GEN EVAL 

 

Candidate set1 

Candidate set2 

Candidate set3   

: 

 

 

 Input1 

 Input2 

 Input3 

: 

 Inputn 

 

Candidate setn 

Constraint1 >> Constraint2 >> …  Constraintn 

 

  

Output1 

Output2 

   : 

Outputn-1 

Outputn 

(convergence) 

 
      

 
GEN → EVAL → GEN … loop until convergence 

 
 

 In (33), GEN takes Input1 and derives from it Candidate set1, which is submitted 

to EVAL. The most harmonic member of the Candidate set1 is Output1. This optimal 

output is not necessarily an ultimate output. It returns to GEN as the most recent Input2 

for the subsequent pass. The looping continues until there is convergence; namely, the 

output of passn is identical with that of passn-1. The output of passn is accordingly an 

ultimate output of the grammar. Notice that in HS, EVAL applies the same constraint 

ranking to each of the successive candidate sets. Since the same constraints, in the 

same hierarchy, are potentially active at every step of the derivation, even HS is 

parallel to some extent. 




