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1. Introduction 

 

It is often said that Optimality Theory, or more commonly, OT, is essentially an alternate way to view 

phonology. In general, phonological rules are used to figure out what is “allowed” or “not allowed” in 

a language. For instance, the ‘final devoicing’ rule tells us about certain dislike of voiced sounds at 

the word-final position in German or in Dutch.  

 

In the generative grammar tradition, it is recognised that the fundamental goal of the linguistic theory 

cannot evade the answers to the following questions.   

1. What is the system of knowledge? 

2. How does this system of knowledge arise in the mind/brain? 

3. How is this knowledge put to use? 

4. What are the physical mechanisms that serve as the material basis for this system of 

knowledge and for the use of this knowledge? 

 

However the studies in generative linguistics do not attempt to answer beyond the first question. 

While it remains the central focus in linguistic research, optimality theory progresses to answer the 

other three as well. Although, optimality theory is generally considered a development of the 

generative grammar, it is crucial to ask whether this theory facilitates any progresson that key 

question.This theory was developed as a response to a “conceptual crisis at the center of phonological 

thought” (Prince & Smolensky, 1993) concerning the role of output constraints. The noticeable 

familiarity with the ideas of optimization, competition, parallel evaluation along with conflicting 

constraints strongly suggest that the Optimality Theory framework was, at least partly, inspired by the 

concepts of neural networks. 

 

OT is a general theory of crosslinguistic variation and a formal theory of linguistic typology. As Paul 

Smolensky said, every OT analysis of any linguisticphenomenon in any individual language is in fact 

a precise hypothesis, with formally determinateconsequences, concerning the typological space of all 

possible human grammars (with respect tothat phenomenon).Optimality theory is widely adopted by 

scholars not only in the area of phonology, where OT was initially developed and applied, but also in 

other areas of linguistic studies, such as in syntax and semantics. It may also be noted that 

autosegmental theory and OT are not necessarily to be seen as incompatible or opposing theories. 

 

2 Major contributions 
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Alan Prince of Rutgers University and Paul Smolensky of John Hoskins University (both in the USA), 

started introducing their studies on a new approach to language. This new approch was named 

‘Optimality Theory’ by 1993 and became quite well-know by Prince and Smolensky’s widely-

circulated manuscript “Optimality Theory: Constraint Interaction in Generative Grammar”. The 

impact of this pioneering study in the field of phonology was far-reaching, intense and instantaneous. 

Further, since its inception in early 1990s, optimality theory has been adoptep in many other areas of 

study within linguistics, including syntax, semantics, historical linguistics sociolinguistics etc and 

even beyond the discipline of linguistics. During and after the initial phrase of inception, John J. 

McCarthy, Linda Lombardi, René Kager and many other scholars contributed significantly in the 

growth of optimality theory. It is no wonder OT is considered one of the top five developments in 

generative grammar in recent times. 

 
 

 
 

 
Alan Prince 
 
Rutgers University 

 
 
Alan Prince and Paul 

Smolensky introduced the 

Optimality Theory, as a 

framework for Linguistic 

analysis, in particular for 

Phonology (1993). 

 

 
 

 
Paul Smolensky 
 
Johns Hopkins University 

 

 
 

 
John J. McCarthy 
 
University of Massachusetts – 
Amherst 

 
OT was substantially 

expanded by Alan Prince and 

John J. McCarthy in 2001. 

 

 
 

 
René Kager 
 
Utrecht University 

René Kager gave a very 

useful and structured 

introduction to the theory in 

1999 in the form of a book. 

 

3. Architecture of OT 

 

Phonological (rather, grammatical) constraints are ranked and violable by the phonetic forms of their 

underlying representations in the OT structure. These constraints are minimally violated by a set of 

candidates (potential surface forms) and the one which incurs the least serious violations wins. The 
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seriousness of a violation is defined in terms of hierarchies of constraints; the violations of higher-

ranked constraints are most serious and also ‘fatal’. A‘tableau’ using harmony maximization as the 

criterion for optimality where the weights are in the top row and the rightmost column provides the 

harmony values for the candidates. According to RenéKager, the inevitable violation of a constraint is 

does not imply ungrammaticality, whereas the‘absolute satisfaction’ of all constraints is crucial to 

thegrammar’s outputs. Instead, theleast costly violation of the constraints determines the best output 

of a grammar. 

 
LEX (Lexicon): lexical representation or underlying forms input to GENerator  

GEN (Generator): takes input from the lexicon and produces CANdidates. The output forms input to 

Evaluator. Theoretically, GEN creates possibly infinite set of candidates. For instance, GEN may 

create the following outputs for the plural of dog. dogs /dog+z/: dogz, dogs, gogz, doks, dogəz, dokz, 

dogəs, do!s, dogədog, dugz, ...n. 

EVAL (Evaluator): chooses the optimal candidate based on the hierarchical ranking of constraints. It 

accomplishes its goal with the assessmentof the severity and number of violations by the candidates. 

According to Kie Zuraw, a candidate X is optimal if and only if, for any constraint that prefers 

another candidate Y to X, there is a higher-ranked constraint that prefers X to Y. 

CON(Constraint): poses structural requirement that may either be satisfied or violated by an output 

form (Markedness constraints and Faithfulness constraints). 

 

OT provides a constraint-based competition system where a possibly infinite set of candidates 

(minimum two) compete among themselves. As introduced above, two very important functions, 

namely, GEN and EVAL are involved in process of the generation of utterances in the optimality 

theory. From an input (which comes from LEX), GEN creates a set of unique output candidates. At 

least one of these candidates could be identical to the input and the rest are somewhat modified in 

their structure. After that, EVAL comes into action in order to choose the optimal candidate that 

minimally violates a set of specially ranked constraints.It is important to note two actualities: 

 

A. Constraints are violable, but violation must be minimal.  

B. The ranking process of the constraints is very crucial to get the optimal output. 

 

Essentially, EVAL chooses the output (optimal candidate) from a set of candidateshaving two or more 

members which may be a large number as well. The following figure illustrates the process to reach 

an output from the input through the function of GEN and EVAL. 
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Graphic representation of OT structure 

 

 

  

 

 

In Optimality Theory, the interaction of input, candidates and constraints is shown in tableaux. The 

constraints are located in the columns and ranked in particular order. Candidates (generated from the 

input) are placed in rows in the first column. EVAL checks the violability of every constraint against 

all candidates. For each violation, an asterisk (*) is given in the respective cell of the relevant  

 

constraint. The violation of high ranked constraints disqualifies a candidate by marking the asterisk 

with an exclamation point (*!), which denotes a ‘fatal violation’ (the non-fatal violations continue to 

have only asterisks). This process continues until, the least amount of violation by a candidate is 

registered. Hence, the optimal candidate is found which is generally marked by a pointing finger in 

the tableau. 

 

The following tableau shows the interaction of these elements of OT for an imaginary language L.  

 

Constraint ranking for language L. 

 INPUT Cons1 Cons2 Cons3 

 1. Cand1  *!  

 2. Cand2 *!   

 3. Cand3   * 

 

In this tableau, the first candidate (Cand1) violates the higher ranked constraint Cons2, while Cand2 

violates the highest ranked constraint Cons1. At the same time, Cand3 also violates a constraint here, 

which is the lowest ranked Cons3. Since the fatality of the violation is assessed from left to right of the 

tableau, Cand2 would be ruled out for the violation of the highest ranked constraint (Cons1). Next, 

Cand1 would go away for the fatal violation of the high ranked constraint Cons2. Hence, despite the 

violation of the low ranked constraint Cons3, Cand3 becomes the optimal candidate here. 

 

Candidate 1 

Candidate 2 

Candidate 3 

Candidate 4 

Input GEN EVAL Output 



 

The entire process of the selection of the optimal candidate for the Hindi word/kela/ 

shown in the following illustration

several outputs (candidates) for this input, namely, /kela/ (the input itself), /kila/, /kola/, /kula/ etc. 

These candidates pass through the constraints and depending on the severity of their violation, the 

optimal candidate emerges. In this case, the optimal candidate is /kela/.

 

Although the elimination of less-harmonic candidates is portrayed in 

filtering process. However, in actual operation of EVAL, 

where the higher-ranked constraints tak

 

4. Markedness and Faithfulness
 

The constraints in OT can be categorized into two major groups, namely, Faithfulness and 

Markedness, which act as EVAL. 

linguisticallypreferred and basic in all grammars, while marked values are cross

and used by grammars only to create contrast.

of the output candidate, prohibiting structures that are difficult to produce or comprehend

constraints generally prohibit some phenomena or 

certain segments. For instance,René

languages. 

 

a. Syllables must have onsets 

b. Vowels must not be nasal 

c. Obstruents must be voiced after nasal sounds
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The entire process of the selection of the optimal candidate for the Hindi word/kela/ 

shown in the following illustration (without a tableau). Here, /kela/ is the input and GEN provides 

several outputs (candidates) for this input, namely, /kela/ (the input itself), /kila/, /kola/, /kula/ etc. 

These candidates pass through the constraints and depending on the severity of their violation, the 

mal candidate emerges. In this case, the optimal candidate is /kela/. 

harmonic candidates is portrayed in the above illustration

ering process. However, in actual operation of EVAL, it should be viewed as a parallel process, 

ranked constraints take priority over lower-ranked constraints. 

Markedness and Faithfulness 

The constraints in OT can be categorized into two major groups, namely, Faithfulness and 

, which act as EVAL. As described by RenéKager, “Unmarked values are cross

linguisticallypreferred and basic in all grammars, while marked values are cross-linguisticallyavoided 

and used by grammars only to create contrast.”, the markedness constraints enforce well

of the output candidate, prohibiting structures that are difficult to produce or comprehend

prohibit some phenomena or enforcespecific restrictions on the occurrence of 

RenéKager lists some common faithfulness constraints across many 

 

ents must be voiced after nasal sounds 

The entire process of the selection of the optimal candidate for the Hindi word/kela/ ‘banana’ is 

Here, /kela/ is the input and GEN provides 

several outputs (candidates) for this input, namely, /kela/ (the input itself), /kila/, /kola/, /kula/ etc. 

These candidates pass through the constraints and depending on the severity of their violation, the 

the above illustration as a serial 

parallel process, 

The constraints in OT can be categorized into two major groups, namely, Faithfulness and 

Unmarked values are cross-

linguisticallyavoided 

enforce well-formedness 

of the output candidate, prohibiting structures that are difficult to produce or comprehend.These 

restrictions on the occurrence of 

lists some common faithfulness constraints across many 
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In contrast, faithfulness is understood as the combined grammatical factors that ‘preserve the lexical 

contrasts’. The faithfulness constraints demand similarity between input and output (candidates). For 

instance, all morphosyntactic features in the input to be overtly realized in the output. Here is a listof 

some typical instances of faithfulness constraints that are available in most languages:, from René 

Kager’s book. 

 

a. The output must present all segments present in the input 

b. Output segments must have counterparts in the input 

c. The output must present the linear order of segments in the input 

 

The first faithfulness constraint will preserve the elements in each segment of the input in the output 

form. The socond constraint will prohibit any insersion of segments in the output which is not present 

in the input while the third constraint will secure the linear order of segments in the input to be 

unaffected in the output. 

 
 

5 How OT works 
 
The interaction the faithfulness and markedness constrains lead to the optimal choice. The regular 

pluralisation process in English may provide some good and interesting example through which the 

interaction of the markedness and faithfulness constraints can be reviewed. The phonologically 

determined allomorphs in English for the plural marker ‘-s’ /z/ have two realizations in terms of 

voicing: [s] and [z].The choice of any of them depends of the voicing of the final sound of the 

respective noun where the pluralization takes place. However, there is a third variant [ɪz], which 

generally occur in case of nouns ending with sonorants (e.g., judge [ʤʌʤ] – judges [ʤʌʤɪz]). Here, 

we try to understand the occurance of [s] and [z] only, in the OT tableaux. 

 

1. book [bʊk] - books [bʊks] 

2. dog [dɒɡ] – dogs [dɒɡz] 

 

In order to find the explain the choice of [s] and [z] in ‘books’ and ‘dogs’, a set of constraints would 

be necessary.This set of constraints (eventually, ranked) has both markedness and faithfulness 

constraints. Further, each input will generate a number of output candidates. Each of these output 

forms, such as [bʊkz], [bʊks] etc. for /bʊk+z/ and [dɒɡs], [dɒɡs] etc. for /dɒɡ+z/, will either satisfy 

each of the ranked constraints or incur violations. The ranking of these constraints would be 

unchanged in both the tableaux. 
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Markedness Constraint Faithfulness Constraints 

AGREE(voice) 
Agree in specification of [voice]. 
 

MAX-IO: Maximize all input segments in the 
output (no deletion). 
DEP-IO: Output segments are dependent on 
having an input correspondent (prevents 
insertion). 
IDENT-IO(voice): Correspondent segments must 
agree in voicing. 
 

 

In the following tableaux, these constraints were ranked in a specific order where two faithfulness 

constraints dominate one markedness constraint, which dominates the lowest ranked faithfulness 

constraint. This specific ranking of the constraints  

 

Input: /bʊk+z/ MAX-IO DEP-IO 
AGREE  
(voice) 

IDENT-IO 

(voice) 

a.bʊkiz 
 

  *! 
  

b. bʊks 
   

* 

c.bʊkz 
  

*! 
 

       d. bʊk *! 
   

 
In this tableau, the input /bʊk+z/, containing a noun with a voiceless consonant, has four candidates, 

of which, the third one is identical to the input. However, it is not the optimal candidate as it violates 

the condition of the higher ranked constraint AGREE(voice). On the other hand, the first and the forth 

candidates were ruled out because of the fatal violations of high ranked constraints DEP-IO and MAX-

IO, respectively. The second candidate[bʊks] emerges as the optimal choice despite a violation, which 

is the lowest ranked constraint. 

 

In the following tableau, the ranking of the constraint remains unchanged. In input /dɒɡ+z/ has a noun 

ending with a voiced sound. A set of four candidates is being evaluated against the same one 

markedness and three faithfulness constraints where the constraint ranking remained unchanged. 

 

Input: /dɒɡ+z/ MAX-IO DEP-IO 
AGREE  
(voice) 

IDENT-IO 

(voice) 

a. dɒɡɪz 
 

*! 
  

b. dɒɡs 
  

*! * 

   c. dɒɡz 
    

d. dɒɡ *! 
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In spite of the change in voicing of the final consonant of the noun from the previous case, the desired 

candidate wins in this tableau. Candidates a, b and d are ruled out because of the fatal violations of 

DEP-IO, AGREE(voice) and MAX-IO, respectively. Candidate (c) wins as the optimal candidate. 

However, in this case, the optimal candidate does not violate even the lowest ranking constraint. 

The constraint ranking that works for these phenomena is MAX-IO>>DEP-

IO>>AGREE(voice)>>IDENT-IO(voice). 

 

The grammar for this language that could be constructed so far is presented in the following ranking. 

 

MAX-IO >>DEP-IO >>AGREE(voice) >> IDENT-IO(voice) 

 

It reads as MAX-IO dominatesDEP-IO dominatedAGREE(voice) dominates IDENT-IO(voice). It is the 

key assumption of optimality theory that the resolution to the conflicts among the universal 

constraints are the grammars. A set of universal constraints ranked in a specific way builds the 

grammar of a particular language. Thus, the differences between various languages rest in different 

rankings of a single set of universal constraints. In this regard, ‘reranking’ of constraints actually 

constitute the grammars of languages. 

 

Kager gives a very useful factorial typology of markedness and faithfulness . Note the abbreviations 

used by him: MC-free (for context-free markedness constraint) and MC-sensitive (for context-

sensitive markedness constraint). 

 

a. MC-free >> MC-sensitive, Faithfulness   Lack of variation (unmarked)  

b. MC-sensitive >> MC-free >> Faithfulness   Allophonic variation  

c. MC-sensitive >> Faithfulness >> MC-free   Positional neutralization  

d. Faithfulness >> MC-sensitive, MC-free   Full contrast  

Any grammar that exists never ranks ‘constraint classes (faithfulness and markedness), rather 

actuallyconsiders each constraint individually at the time of ranking. Thus, no grammar ever ranks all 

faithfulness constraints above all markedness constraints or vice versa. 

 

6. Summary  

 

Although optimality theory is considered on of the most important developments in generative model 

of language, it also attracted some strong criticism. Noam Chomsky (MIT) criticised the model of OT 

as “In Prince and Smolensky, there seems no barrier to theconclusion that all lexical inputs yield a 
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single phoneticoutput, namely whatever the optimal syllable might be(perhaps /ba/).” Further, Luigi 

Burgio (John Hopkins University) also criticises this theory as “Representational optimization is not 

the sole component ofthe system. There must be some other component as well, to insure diversity. 

That is obviously the lexicon, and thenoptimization must not be allowed to wipe out too manylexical 

distinctions, exactly as imposed by P&S’s“containment” and “faithfulness”.” However, despite the 

criticism, optimality theory gained immense popularity not only among phonologists, but also in the 

area of syntax, semantics and other interdisciplinary areas. 
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1. Introduction 

 

Constraints are of central importance in Optimality Theory (OT). All the constraints in OT 

are universal in nature, phonologically grounded and, of course, violable and freely rankable. 

Technically, grammars are considered to be the ranking of constraints which are violable by 

the output candidates. While the constraints are universal, their rankings deviate in different 

languages. Hence, the grammars do not differ in terms of the ‘types’ of constraints that they 

present.  

 

There are four major components, based on which Optimality Theory works. These are LEX, 

GEN, EVAL and CON. Among them, CON represents the ‘constraints’.In OT, constraints 

demand structural requirement that may either be satisfied or violated by an output form 

generated by GEN. However, CON is not just one category, but it consists of two types of 

constraints: Markedness and Faithfulness. Markedness constraints are similar to the surface-

structure constraints or filters that were introduced in the studies of the 1970’s.The set of 

markedness constraints is a fundamental theory of linguistic well-formedness, such as, 

complex consonant clusters, in general or at a specific position in words, is not good. 

The concept of faithfulness constraint is considered as a significant innovation in Optimality 

Theory.These type of constraints is characteristically conservative, necessitating the output 

form to bear a resemblance to its input. Since the markedness constraints favour some 

specific linguistic structures over others, they are often in conflict with faithfulness 

constraints, which resist any sort of modifications to the input structures. In the optimality 

theoretic framework, thisconstraint conflict is resolved in by the ranking of the constraints in 

tension. However, it is also possible to have similar conflict among homogeneous constraints, 

that is, between two or more markedness constraints or between two or more faithfulness 

constraints. 

 

In OT, this conflict or interaction of the faithfulness and markedness constrains lead to the 

optimal candidate.  

 

2 Markedness constraints 
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Markedness refers to the modification of words in different ways to give a special meaning. 

In other words, the unmarked form is simply the normal meaning. In linguistics, markedness 

generally applies to phonological, grammatical and semantic oppositions. For instance, in 

English, ‘common’ is unmarked, while ‘uncommon’ is a marked entity. In such marked–

unmarked relationship, one term of an opposition is, by and large, the broader and dominant 

one. In optimality theory, the role of ‘markedness’ (constraints) is mainly to impose 

requirements on the structural well-formedness of the output candidates. The concept of 

semantic opposition is not crucial here.  

Some of the typical markedness constraints are discussed below. 

 

It is generally accepted that the syllabification in the majority of world’s languages requires 

an onset while coda is obligatory. As a matter of fact, many languages do not allow coda. The 

following markedness constraint captures this feature of natural languages. That means, open 

syllables are preferred compared to closed syllables. 

 

NOCODA 

*C ]σ 

Syllables are open. 

Any output candidate ending with consonants or have a syllable with coda will invariably 

violate this constraint. In those languages where NOCODA is undominated have open 

syllables only. This constraint is ‘grounded’ in some articulatory and perceptual cues. 

Again, most of the languages in the world do not have nasal vowels in their inventory, but 

have oral vowels, and thus, we can say that nasal vowels are ‘marked’ compared to the ‘oral’ 

vowels. Further, it is also true that some languages have both oral and nasal vowels and other 

may or may not have nasal vowel. However, there is no single language is the universe that 

has only nasal vowels. This ‘marked’ status of nasal vowels gives us a markedness constraint 

that completely prohibits these sounds in a language (but, of course, as any other constraint, it 

is violable!).  

 

 *VNASAL 

 Vowels must not be nasal. 
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In those languages where this constraint is ranked high, all the vowels available in that 

language will be only oral vowels, irrespective of their position in the syllable. That means, 

even if the vowel is placed before or after a nasal (consonant), it will remain an oral vowel. 

However, some languages, like English, tend to nasalize oral vowels before a tautosyllabic 

nasal stop. The following constraint states this requirement. 

 

*VORALN 

Before a tautosyllabic nasal, vowels must not be oral. 

 

This markedness constraint rules out the occurrence of any oral vowel that precedes a 

tautosyllabic nasal stop. If this constraint is undominated in English, band /bænd/ will have 

the optimal output[bæ̃nd] and not [bænd]. Note that it is a context-sensitive markedness 

constraint whereas *VNASAL is a context-free one. A similar context-sensitive constraint is 

*VOICED-CODAwhile theVOP(Voiced Obstruent Prohibition) is context-free. 

 

VOP 

*[+voi, -son] 

No obstruent must be voiced. 

 

It is fact that the unmarked value of the feature [voice] in obstruents is negative [-voice]. 

Hence, this constraint is violated by any occurrence of obstruent consonants in the output 

candidate. However, it is not affected by the presence of sonorants in the output. 

 

*VOICED-CODA 

Coda obstruents are voiceless. 

 

Higher ranking of this context-sensitive constraint will bar the manifestation of voiced 

obstruents in the specific position (coda) of every syllable in the output, while leaving the 

leaving unaffected the other positions for the same feature (voice) in the obstruents. 

According to Rene Kager *VOICED-CODA can be interpreted as the conjunction of two 

markedness statements. 

 

We must keep in mind that markedness is inherently a relative concept. The types of elements 

that are ‘marked’ and those which are ‘unmarked’ can be established only in relation to other 
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elements. For instance, when we say that nasalized vowels are intrinsically marked, we 

actually say thatthese are marked in comparison to oral vowels only. Further, markedness 

regularly involves a hierarchy of segment categories, in which each member is more 

‘marked’ than the other members of the hierarchy. For example, in some studies on 

segmental markedness it has been argued that coronal sounds are universally less marked 

than labials. 

 

3 Faithfulness constraints 

 

Faithfulness is a notion that has been very important for generative phonology for quite some 

time. However, it is proved to be extremely valuable and necessary in the optimality theory. 

Faithfulness constraints punish differences between two corresponding forms, such as the 

input and output forms. In other words, these constraints enforce similarity between input and 

output. For instance, a certain faithfulness constraint may require all the consonants in the 

input to appear in the output form or all stress patterns of the input to be present in the output. 

However, faithfulness attracted some strong disapproval as well. Noam Chomsky, in his 

criticism of optimality theory, says that “John J. McCarthy and Alan Prince recognized the 

need to add input-output relations of some kind (“faithfulness”). Traditional approaches, 

dating back to Panini and revived in generative phonology from the late 1940s, spell out 

“faithfulness” in terms of the notion “possible phonological rule” (embodying assumptions 

about natural processes) and economy considerations on the system of rules (evaluation 

metrics, markedness considerations, etc.) McCarthy and Prince propose that “faithfulness” be 

restricted to input-output conditions, but what they suggest seems to have no relevance to the 

standard problem (e.g., “identity between input and output”, a principle that is virtually never 

satisfied). The basic problem, long familiar, is the one mentioned earlier: crucial properties 

appear to hold not of input-output pairs but of intermediate stages, so that no input-output 

condition is formulable.” 

 

 

 

 

 

 

Let us look into some common faithfulness constraints. 
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IDENT-IO (F) 

Correspondent segments in input and output have identical values for feature (F). 

 

This faithfulness constraint requires that the input value of the given feature (F) be persevered 

in the output.In this series of Ident-IO (F) constraints, Ident is used for “identical”, while IO 

stands for ‘nput and output’. This feature (F) could be any feature that is present in the input. 

For instance, IDENT-IO (voice) will need the status of voicing in the input to be unchanged 

in the output candidate. 

 

IDENT-IO (voice) 

The specification for the feature [voice] of an input segment must be preserved in its 

output correspondent. 

Another such faithfulness “identical” constraint is IDENT-IO (nasal) where the feature (F) is 

overtly a phonological feature [nasal]. 

IDENT-IO(nasal) 

Correspondent segments in input and output have identical values for feature [nasal]. 

If this constraint is undominated in a language where even markedness constraints such a 

*VNASAL or *VORALN are present, any lexical contrast of nasality of vowels will be acceptable 

to occur, irrespective of the presence of the said markedness constraints. 

Apart from the features related to manner of articulation or voicing, there are some 

important Ident-IO constraints with the place of articulation feature. Such a useful constraint 

is IDENT-IO(Place). 

IDENT-IO(Place) 

The specification for place of articulation of an input segment must be preserved in its 

output correspondent. 

Among the following examples, the second one does not satisfy this faithfulness constraint. If 

undominated, IDENT-IO (Place) would form a grammar that is maximally faithful to place of 

articulation. 

 Input: /k/  Output: [k] 

 Input: /k/  Output: [p] 

Two other very important faithfulness constraints are MAX-IO and DEP-IO, which are 

popularly known as anti-deletion and anti-epenthesis constraints, respectively. 

 MAX-IO 
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 Input segments must have output correspondents. (‘No deletion’) 

 DEP-IO 

 Output segments must have input correspondents. (‘No epenthesis’) 

By virtue, MAX-IO does not allow the deletion of any segment in the output candidate that 

was present in the input. Thus, to satisfy this constraint, all the segments in the input must be 

preserved in the output. This constraint intrinsically allow any insertion though. However, 

that is not true for DEP-IO. This faithfulness constraint strictly forbids any insertion in the 

output which was not in the input. Since epenthetic segments have no input counterparts, they 

are anyway ‘free’ of faithfulness constraints. The following examples roughly shows the 

function of these constraints. 

 Input: /sɪti/  Output: [sɪt]  (violates MAX-IO) 

 Input: /sɪti/  Output: [sɪtɪŋ]  (violates DEP-IO) 

MAX and DEP were introduced by John J. McCarthy and Alan Prince in 1995 to replace two 

earlier faithfulness constraints, namely, PARSE and FILL.In these newly inducted 

constraints, there are two major differences. First one is about the treatment of reduplication 

where the same ways to relate inputs and outputs are used by the MAX and DEP whichthey 

use to relate reduplicants and bases also. Hence, the MAX/DEP model merges the formal 

treatment of corresponding relations in phonology, rather than requiring two different types 

of relation for the input-output correspondence and for the base-reduplicant correspondence. 

Secondly, this new model of MAX/DEP leaves behind the containment hypothesis which 

states that every candidate for a given input literally contains that input. As described by 

McCarthy, this was a hypothesis that led to a diverse set of very intricate mechanisms that 

worked only to satisfy the hypothesis and at the same time,completelyfailing to explain some 

crucial phenomena like metathesis. Under the MAX/DEP model, relations between the input 

and output correspondents are indicated for every candidate. 

 

4Interaction of faithfulness and markedness constraints 

 

In optimality theory, the EVAL choses the optimal candidate among the output forms based 

on the interaction of strictly ranked faithfulness and markedness constraints.As we already 

discussed, the interaction may take place between two faithfulness or two markedness 

constraints also. The ranking of constraints in a language (or at a small scale, in tableaux) is 

extremely imperative. For any two constraints X and Y, either X dominates Y (represented as 
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X >> Y), or Y dominates X (represented as Y >> X). This domination relation leads to the 

ranking of constraints for any particular language. 

Here, we’ll see this interaction or conflict through some case studies. 

A. Final devoicing of obstruents in German 

B. Neutralization of lexical contrast (oral and nasal) in English 

 

A. Final devoicing in German: Voiced stops get voiceless at the end of a word 

Rat /ʀaːt/ [ʀaːt] ‘advice’  Rat+es [ʀaːt+əs] ‘advice’ (gen.) 

Rad /ʀaːd/ [ʀaːt] ‘wheel’  Rades [ʀaːd+əs] ‘wheel’ (gen.) 

Tag /taːg/ [taːk] ‘day’  Tages [taːg+əs] ‘day’(gen.) 

 

In rule-based approach, this matter could be put in a rule like [+voiced]  [-voiced] / ____# 

which would explain the final devoicing of /d/ or /g/ in Rad and Tag, respectively. However, 

in OT, we need to resolve this through the interaction of some relevant constraints. For Rad 

‘wheel’, we have the following input and possible outputs. 

 Input: /ʀaːd/  Output1: [ʀaːd]  Output2: [ʀaːt] 

Let us use the markedness constraint *VOICED-CODA for the [voice] feature. Here is the 

evaluation of two output candidates with respect to this constraint. 

a. [ʀaːt] satisfies *VOICED-CODA  

(since [t] is avoiceless obstruent in a syllable coda) 

b. [ʀaːd] violates *VOICED-CODA  

(since [d] is a voiced obstruent in a syllable coda) 

Further, we shall consider one faithfulness constraint IDENT-IO(voice) that we have already 

introduced in the previous section. 

/ʀaːd/ *VOICED-CODA IDENT-IO(voice) 

        a. [ʀaːd]  *! 
 

    b. [ʀaːt] 
 

* 

 

The evaluation of the two output candidates [ʀaːd] and [ʀaːt] for the input /ʀaːd/ in the above 

tableau shows the following. 

a. [ʀaːd] satisfies IDENT-IO(voice), but violates *VOICED-CODA 

b. [ʀaːt] violates IDENT-IO(voice), but satisfies *VOICED-CODA 

Although both output candidates violated either of the constraints, candidate (a) violated the 

higher ranked markedness constraint *VOICED-CODA, and hence ruled out. Despite violating 
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the lower ranked faithfulness constraint IDENT-IO(voice), candidate (b) emerges as the 

optimal candidate here. Hence the (fraction of) grammar of this language would be *VOICED-

CODA >> IDENT-IO(voice), which reads as *VOICED-CODA dominates IDENT-IO(voice). 

However, note that this grammar works for the concerned language (here, German) and not 

for all languages in the world. For instance, in English, final obstruents do not necessarily get 

devoiced. So, the grammar would have *VOICED-CODA as a lower ranked constraint in this 

language. 

B.Neutralization of lexical contrast (oral and nasal) 

Since nasal vowels are ‘marked’ in the vowel inventory, it is possible that some languages do 

not have any nasal vowel at all. Still, many languages allow nasal vowels but without any 

lexical contrast with the oral vowels.In such a language, oral and nasal vowels are actually 

allophones which are fully predictable from the phonological contexts. Consider the 

following examples from Englingh (some dialects, at least). 

cat /kæt/ [kæt]   can’t /kænt/ [kæ̃nt]  

bad /bæd/ [bæd]  band /bænd/[bæ̃nd] 

It is fact that english lacks a contrast of nasal and oral vowels, but that does not mean nasal 

vowels are totally absent in this language (oral vowel is the ‘unmarked’ variety anyway). 

They are not in complementary distribution and hence are allophones of the same phoneme. 

Oral vowels are nasal when they are followed by a tautosyllabic nasal, and remain oral in all 

other contexts. In order to capture the allophonic pattern shown above, we can take help of 

three constraints (both markedness and faithfulness) that we already discussed above. 

Markedness: *VNASAL, *VORALN 

Faithfulness: IDENT-IO(nasal) 

In terms of constraint interaction, markedness constraints representing markedness of the 

feature [±nasal] in vowels completely dominate the faithfulness to the lexical specification of 

a vowel. Thus, in terms of ranking,both the markedness constraints (*V
NASAL

and*V
ORAL

N) 

dominate the faithfulness constraint IDENT-IO(nasal) here. 

Markedness  >> Faithfulness  
*V

NASAL
, *V

ORAL
N  >> IDENT-IO(nasal)  

However, the ranking between the two markedness constraints is not clear yet. The context-

free constraint *V
NASAL

forbids the presence of any nasal vowel in a language where it it 

undominated. On the other hand, *V
ORAL

N also prohibits the nasal vowels, but only in 
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specific contexts. Since english does not completely lack nasal vowels, *V
NASAL

should be 

dominated by the other context-sensitive constraint. The modified ranking follows. 

 

Contextual markedness >> Context-free markedness >> Faithfulness  
*V

ORAL
N  >>  *V

NASAL
  >> IDENT-IO(nasal)  

 
This ranking is applied to the examples ‘bad’ and ‘band’ below. 
 

/bæd/ *V
ORAL

N *V
NASAL

 IDENT-IO(nasal) 

   a. [bæd] 
 

 
 

b. [bæ̃d] 
 

*! * 

 
In this tableau, the second candidate violates the faithfulness constraint IDENT-IO(nasal), in 

addition to the fatal violation of the context-free markedness constraint *V
NASAL

. The 

violation of the faithfulness is because of the mismatch of the feature [nasal] in the candidate 

and the input. The first candidate [bæd]does not incur any violation that costs more than the 

second’s. Thus, it emerges as the optimal candidate.  

/bænd/ *V
ORAL

N *V
NASAL

 IDENT-IO(nasal) 

        a. [bænd] *!  
 

    b. [bæ̃nd] 
 

* * 

 
The first candidate fatally violates the context-sensitive constraint *V

ORAL
N and ruled out. 

The second candidate actually violated more constraints, but they are ranked lower than 

*V
ORAL

N, and hence not crucial. It may also be noted that in both the tableax, faithfulness is 

dominated by markedness. 

5 Summary 

Markedness and faithfulness are not new concepts in phonology or in linguistics in general. 

However, the constraints interaction-based approch of optimality theory used these notions to 

broadly classify the constraints into either of them. While the markedness constraints impose 

requirements for the well-formedness of the output forms irrespective of their input, the 

faithfulness constraints check if there is any change in output from the input. Conflict of these 

universal constraints, either internally or between faithfulness and markedness, leads to the 

optimal choice of output candidate in OT. 
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1.	Introduction	

Any	two	constraints	A	and	B	can	interact	with	one	another	in	one	of	the	three	

following	manners:	

A	>>	B		 A	is	ranked	higher	than	B	

B	>>	A		 B	is	ranked	higher	than	A	

A,	B	 	 A	and	B	are	unranked	with	respect	to	one	another	

If	A	>>	B,	then	even	a	single	violation	of	A	is	more	important	than	any	number	of	

violations	of	B.	If	one	output	candidates	violates	constraint	A,	and	another	

violates	constraint	B,	then	the	one	violating	B	will	be	selected	and	the	one	

violating	A	will	be	rejected.	

Input	 Constraint	A	 Constraint	B	

Output	1	 *!	 	

☞Output	2	 	 *	

	

By	convention,	fatal	violation,	or	the	violation	that	rules	out	a	candidate	is	

marked	with	the	diacritic	(!)	and	the	rest	of	that	row	is	shaded.	A	solid	line	

between	the	columns	showing	Constraint	A	and	B	denotes	that	these	are	ranked	

with	respect	to	one	another.	The	diacritic	(☞)	points	to	the	optimal	output	

candidate.	

If	two	constraints	are	ranked	equally	(also	referred	to	as	unranked	with	respect	

to	one	another),	then	the	violations	they	incur	are	of	equal	weightage.		If	the	sum	

of	violations	of	A	and	B	for	an	output	candidate	1	is	equal	to	the	sum	of	violations	

of	A	and	B	for	an	output	candidate	2,	then	these	two	constraints	are	not	useful	in	

selecting	the	optimal	candidate.	In	order	to	decide	between	outputs	1	and	2,	

there	needs	to	be	at	least	one	such	constraint	C	such	that	one	of	them	incurs	a	

violation	of	C	while	the	other	satisfies	it.	

Input	 Constraint	A	 Constraint	B	 Constraint	C	

Output	1	 *	 *	 *!	

☞Output	2	 	 **	 	

	



Any	constraint	C,	ranked	higher,	lower	or	equal	to	the	constraints	A	and	B,	for	

which	output	1	incurs	an	additional	violation,	would	become	the	constraint	for	

which	output	1	incurs	the	fatal	violation.	By	convention,	dotted	line	denotes	

unranked	constraints.	

	

2.	Factorial	Typology	of	Constraint	interaction	

A	factorial	typology	considers	one	particular	constraint	at	a	time	and	configures	

the	different	strategies	that	could	be	adopted	to	avoid	violation	of	that	particular	

constraint.	For	example,	syllables	with	consonant	clusters	are	universally	

marked.	There	are	many	languages	that	do	not	allow	more	than	one	consonant	in	

the	onset	or	coda	position	of	syllables.	For	languages	that	do	allow	consonant	

clusters,	the	number	of	syllables	without	clusters	is	going	to	be	much	higher	than	

the	number	of	syllables	with	clusters	in	the	words	of	the	language.	

Let	us	mark	this	universal	markedness	as	the	constraint	*CLUSTER.	This	

constraint	will	incur	a	violation	each	time	an	output	candidate	has	a	consonant	

cluster.	For	any	output	like	CCVC,	this	constraint	will	incur	one	violation	for	the	

initial	CC	cluster.	

	

Input:	CCVC	 *CLUSTER	

Output	Candidate	1:	CCVC	 *	

	

In	order	to	avoid	violating	*CLUSTER,	a	number	of	strategies	could	be	used.	

1.	Insert	vowel	and	re-syllabify:	

CCVC-->	CV.CVC	

CCVC-->	VC.CVC	

	

2.	Delete	one	consonant	

CCVC-->	<C>CVC	

CCVC-->	C<C>VC	

In	addition	to	these	there	will	be	languages	that	will	tolerate	the	cluster.	The	

phonological	grammars	of	all	these	languages	will	have	the	same	set	of	universal	

constraints.	However,	they	will	differ	from	one	another	slightly	with	respect	to	

the	mutual	ranking	of	these.	In	order	to	understand	the	notion	of	relative	



ranking	between	various	constraints	more	clearly,	let	us	look	at	the	following	

example.	

	

Natural	Language	Example	

The	word	for	"time"	is	Hindi-Urdu	has	two	popular	pronunciations,	/waqat/	and	

/waqt/.	In	this	section	we	will	take	up	a	step-	by-step	analysis	of	this	micro-

variation	using	Optimality	Theory.		

Step	1:	Generalizing	the	properties	for	evaluation.	

What	are	the	constraints	required	to	distinguish	between	/waqat/	and	/waqt/?	

There	are	two	differences	between	these	words:		

 wa.qat	has	two	syllables	and	waqt	has	one	syllable	

 wa.qat	has	the	syllable	template	of	CV.CVC,	while	waqt	has	CVCC	

structure.	They	differ	with	respect	to	the	presence	of	Coda	Cluster	in	one	

case	and	two	syllables	in	the	other.	

Step	2:	Framing	the	Constraints	

Each	of	these	two	properties	can	be	translated	into	universal	constraints.	

NO	STRUCTURE:	It	is	a	minimality	principle	that	wants	words	to	have	minimal	

phonological	structure.	(Henceforth	written	as	*Struc)	This	means	this	

constraint	incurs	one	violation	for	each	syllable.	If	an	output	candidate	has	n	

number	of	syllables,	it	incur	n	violations	of	*Struc.		

LX~PR	MIN:	This	constraint	proposes	that	the	minimal	lexical	word	has	to	

correspond	to	a	prosodic	unit.	The	smallest	unit	of	a	prosodic	word	being	a	

syllable,	the	minimal	word	in	the	language	must	be	at	least	a	syllable.	This	means	

that	any	output	candidate	that	is	less	than	a	syllable	will	incur	a	violation	of	

LX~PR.	

NO	CLUSTER:	It	is	a	syllable	well-formedness	principle	that	doesn't	allow	

syllables	with	consonant	cluster	to	surface.	(Henceforth	*CC).	This	constraint	

incurs	a	violation	every	time	an	output	candidate	has	a	consonant	cluster	in	the	

Onset	or	Coda	position.	

Step	3:	Devising	the	ranking	hierarchy	

Constraints	are	ordered	in	pairs.	For	example		*Struc	and	LX~PR.	

Input-CV	 LX~PR	 *Struc	 	 Input-CV	 *Struc	 LX~PR	
a) CV	 	 *	 a) CV	 *!	 	



b) C	 *!	 	 b) C	 	 *	
	

An	output	candidate	with	one	syllable	will	incur	one	violation	of	*Struc,	but	no	

violation	of	LX~PR.	Theoretically	an	output	could	even	be	sub-syllabic,	like	a	

consonant	without	any	vowel.	Such	a	candidate	will	not	incur	any	*Struc	

violation	but	will	violate	LX~PR.	In	the	case	of	Hindi-Urdu,	the	smallest	lexical	

word	is	indeed	a	monosyllable	and	not	less	than	a	syllable.	So	LX~PR	>>	*Struc	

The	other	two	constraints	can	be	mutually	ranked	as	folows:	

	

Ranking	 Result	

*CC	>>*Struc	 If	*CC	outranks	*Struc	in	a	language,	cluster	avoidance	

is	more	important	than	having	minimal	structure.	

*Struc>>	*CC	 If	*Struc	dominates	*CC	in	a	language,	minimal	

structure	will	surface	even	if	it	means	having	clusters.	

*Struc,	*CC	 If	*Struc	and	*CC	are	unranked,	at	least	one	more	

constraint	needs	to	be	taken	into	account	to	get	an	

optimal	output.	

	

	

Step	4:	Evaluation	tables	

Dialect	L1	has	the	constraint	ranking	of	*CC	ranked	higher	than	*Struc,	while	

Dialect	L2	has	the	same	constraints	ranked	in	the	reverse	order.		

L1:	*CC	>>	*Struc	

	

	

	

Table	1	

	 *CC	 *Struc	
☞ a. /waqat/	 	 **	
b.	/waqt/	 *!	 *	
	

While	only	candidate	(b.)	violates	*CC,	both	the	candidates	violate	*Struc.	

/waqat/	being	disyllabic	incurs	two	violations	while	/waqt/	being	monosyllabic	

incurs	only	one.	Nevertheless,	since	/waqt/	has	incurred	a	higher	violation	of	



*CC	it	is	ruled	out.	The	fatal	violation	that	rules	out	a	candidate	output	is	marked	

by	(!).	/waqat/	emerges	as	the	optimal	output	in	this	table.	Everything	else	being	

the	same,	if	the	two	constraints	were	to	reverse	in	ranking	hierarchy	we	would	

get	a	different	result.	

	

L2:	*Struc>>	*CC		

Table	2	

	 *Struc	 *CC	
a.	/waqat/	 **!	 	
☞ b. /waqt/	 *	 *	
	

Both	the	constraints	in	Table	2	incur	the	same	violations	as	in	Table	1,	but	since	

they	are	ranked	differently,	the	double	violation	of	*Struc	by	candidate	(a.)	

becomes	fatal	in	this	case.	Candidate	(b.),	the	monosyllabic	/waqt/	thus	emerges	

as	the	optimal	candidate.	

Thus	we	find	that	even	minimal	reconfiguration	of	constraint	ranking	between	

dialects	of	the	same	languages	or	even	registers	within	the	language	could	result	

in	different	optimal	outputs	surfacing.	Dialect	L1	tolerates	consonant	clusters	if	it	

leads	to	reduction	in	the	number	of	syllables	in	the	word,	while	dialect	L2	

doesn't	allow	consonant	clusters,	even	if	it	means	increase	in	the	number	of	

syllables	in	the	word.	

In	a	dialect	L3	if	the	markedness	constraints	*Coda	and	*Struc	are	unranked,	the	

two	outputs	would	incur	equal	violations.	Candidate	a.	waqat,	incurs	two	

violations	of	*Struc	on	account	of	being	disyllabic.	Candidate	b.	waqt	too	incurs	

two	violations,	one	each	for	*CC	and	*Struc.	These	will	therefore	be	inadequate	to	

evaluate	and	select	a	single	optimal	output.	As	per	this	ranking	both	the	output	

candidates	are	equally	well-formed.	

L3:	*CC,	*Struc		

Table	3	

	 *CC	 *Struc	
a.	wa.qat	 	 **	
b.	waqt	 *	 *	
	

This	means	a	third	constraint	is	required.	Let	us	say	the	third	constraint	under	

consideration	is	a	faithfulness	constraint,	Ident-IO	



	

Ident-IO:	This	is	a	faithfulness	constraint,	that	incurs	a	violation	each	time	an	

output	candidate	differs	from	the	input.	This	means	the	Ident-IO	violation	

incurred	by	each	candidate	output	is	dependent	on	what	form	we	select	as	the	

input.	

	

Let	us	assume	Dialect	L3A	has	the	form	/waqat/	as	the	input,	while	another	

dialect	L3B	has	the	form	/waqt/	as	the	input.	

L3A:	*Struc,	*CC,	Ident-IO	

Input:	/waqat/	

Table	4	

waqat	 *CC	 *Struc	 Ident-IO	
a.	☞wa.qat	 	 **	 	
b.	waqt	 *	 *	 *!	
	

L3B:	*Struc,	*CC,	Ident-IO	

Input:	/waqt/	

Table	5	

waqt	 *CC	 *Struc	 Ident-IO	
a.	wa.qat	 	 **	 *!	
b.	☞waqt	 *	 *	 	
	

This	method	of	taking	a	constraint	and	looking	at	cross-linguistic	strategies	

adopted	to	satisfy	it	is	called	Factorial	Typology.	It	allows	us	to	relate	disparate	

phenomena	across	dialects	and	languages	making	it	a	useful	tool	to	compare	and	

analyze	phonological	phenomena	in	an	insightful	manner.	

In	some	varieties	of	Daccani-Urdu	spoken	around	Hyderabad,	the	same	lexical	

word	is	spoken	as	/waqata/.	Using	the	same	methodology	we	applied	earlier,	we	

find	that	there	are	two	differences	between	/waqat/	and	/waqata/.	One	is	in	the	

licensing	of	a	consonant	in	the	coda	position.	The	other	is	with	respect	to	

number	of	syllables	in	the	word.	While	/waqat/	has	a	consonant	in	the	coda,	

/waqata/	has	only	CV	syllables	without	any	coda.	To	translate	this	difference	

into	OT,	we	need	a	universal	constraint	that	incurs	a	violation	every	time	a	

consonant	gets	parsed	as	a	coda.		



	

	

*CODA:	This	well-formedness	constraint	doesn't	want	syllables	to	have	Coda.	

	

	

Here	we	will	analyze	the	familiar	/waqat/~/waqt/	example	using	constraint	

interaction	between	the	two	markedness	constraint	*Coda,	*Struc,	and	the	

faithfulness	constraint	IDENT-IO	

Table	6	

EVAL	with	respect	to	*CODA	and	IDENT-IO	

A.	 waqat	 IDENT-IO	 *CODA	 B.	 wakat	 *CODA	 IDENT-IO	
a.	Fwaqat	 	 *	 a.	waqat	 *!	 	
b.	waqt	 *!	 *	 b.	waqt	 *!	 *	
c.	wqat	 *!	 *	 c.	wqat	 *!	 *	
d.	waqata	 *!	 	 d.	Fwaqata	 	 *	
e.	waqta	 **!	 *	 e.	waqta	 *!	 **	

	

All	the	output	candidates	except	a.	waqat,	which	is	identical	to	the	input,	violate	

the	faithfulness	constraint	IDENT-IO.	In	table	10A	where	IDENT-IO	is	ranked	

higher	than	*CODA	(IDENT-IO>>*CODA),	the	candidate	a.	waqat	surfaces	as	the	

optimal	candidate.	Such	is	the	case	in	Persian,	as	well	as	some	varieties	of	Hindi-

Urdu.	However,	in	table	10B,	where	*CODA>>IDENT-IO,	the	candidate	d.	waqata,	

with	an	epenthetic	vowel,	surfaces	as	the	optimal	output.	From	this	ranking	logic	

we	know	that	in	Daccani-Urdu,	*CODA>>IDENT-IO.	

	

	

	

Table	7	

EVAL	with	respect	to	*STRUC	and	IDENT-IO	

A.	 waqat	 IDENT-IO	 *STRUC	 B.	 waqat	 *STRUC	 IDENT-IO	
a.	Fwaqat	 	 **	 a.	waqat	 **!	 	
b.	waqt	 *!	 *	 b.	☞waqt	 *	 *	
c.	wqat	 *!	 *	 c.	☞wqat	 *	 *	
d.	waqata	 *!	 ***	 d.	waqata	 ***!	 *	
e.	waqta	 **!	 **	 e.	waqta	 **!	 **	

	



Just	like	table	10A	in	table	11A	too	we	expect	candidate	a.	/waqat/	to	be	the	

optimal	output.	This	is	because	whenever	the	faithfulness	constraint	IDENT-IO	

outranks	the	markedness	constraints,	the	output	will	be	identical	to	the	input.	

However,	in	table	11B,	where	the	markedness	constraint	*STRUC	outranks	the	

faithfulness	constraint,	we	have	two	output	candidates,	b.	and	c.	who	have	

identical	violations.	In	order	to	figure	out	the	optimal	output,	we	need	a	third	

constraint.	In	the	case	of	this	particular	empirical	data,	since	the	two	competing	

candidates	have	coda	and	onset	clusters,	we	will	evaluate	them	with	respect	to	a	

syllable	well-formedness	constraint	SSP.	

	

SSP-	Sonority	Sequencing	Principle,	is	a	syllable	well-formedness	principle	that	

states	that	the	relative	sonority	of	the	segments	should	rise	from	an	onset	to	

nucleus	and	decline	from	the	nucleus	to	coda.	Following	SSP,	and	onset	cluster	

should	have	an	increasing	sonority,	while	a	coda	cluster	should	have	a	

decreasing	sonority.	

	

Table	8	

EVAL	with	respect	to	*STRUC,	IDENT-IO	and	SSP	

A.	 Input	 waqat	 *STR	 ID-IO	 SSP	 B.	 waqat	 SSP	 *STR	 ID-IO	
	 a.	waqat	 **!	 	 	 a.	waqat	 	 **!	 	

b.	Fwaqt	 *	 *	 	 b.	Fwaqt	 	 *	 *	
c.	wqat	 *	 *	 *!	 c.	wqat	 *	 *!	 *	
d.	waqata	 ***!	 *	 	 d.	waqata	 	 ***!	 *	
e.	waqta	 **!	 **	 	 e.	waqta	 	 **!	 **	

	

Candidate	c.	violates	SSP	since	the	glide	/w/	is	more	sonorous	than	the	plosive	

/q/	and	sonority	is	supposed	to	rise	in	the	onset	cluster.	Finally	candidate	b.	

/waqt/	surfaces	as	the	optimal	output,	which	is	the	case	in	western	Hindi-Urdu.	

The	presence	of	the	markedness	constraint	SSP	ensures	candidate	b.	wins	over	

candidate	c.,	irrespective	of	its	ranking.	In	such	contexts	if	the	constraint	denotes	

a	well-formedness	principle	like	SSP,	we	assume	that	the	markedness	constraint	

is	undominated.		

So	far	we	have	discussed	in	some	detail	the	working	of	the	theoretical	model	of	

optimality	theory.	However,	most	of	that	discussion	has	centered	on	Constraints	

and	Outputs,	with	very	little	being	said	about	the	input.	In	this	section,	while	



discussing	the	implications	of	a	constraint-based	grammar,	we	will	also	focus	

part	of	our	attention	to	the	input.	

	3.	Richness	of	the	Base	

The	input	in	an	OT	analysis	can	be	thought	of	as	analogous	to	underlying	

representation	(UR).	Given	an	environment	of	context-sensitive	phonological	

change,	we	want	to	find	the	mental	representation	for	the	form	in	the	lexicon.	

Contrary	to	the	traditional	approach	that	attempts	to	define	the	UR	from	which	

other	forms	have	been	derived,	OT	conceives	of	a	grammar	that	is	capable	of	

selecting	the	same	output	candidate	as	the	optimal	one,	even	if	the	input	is	

varied.	This	concept	is	called	the	richness	of	base.	

	

Richness	of	the	Base.	The	source	of	all	systematic	cross-linguistic	variation	is	

constraint	reranking.	In	particular,	the	set	of	inputs	to	the	grammars	of	all	

languages	is	the	same.	The	grammatical	inventories	of	a	language	are	the	outputs	

which	emerge	from	the	grammar	when	it	is	fed	the	universal	set	of	all	possible	

inputs.	

Prince	and	Smolensky	1993:	191	

	

Natural	Language	Example	

Continuing	with	the	example	of	/waqt/,	in	tables	6,	7,	8	we	had	assumed	the	

input	to	be	/waqat/,	here	we	see	that	the	optimal	output	for	Western	Hindi-Urdu	

remains	unchanged	even	if	we	consider	the	input	to	be	/waqt/,	/waqata/	or	

/wqat/.	

	

	

Table	9	

Richness	of	the	Base	

A	 Input	1	 Output	 SSP	 *STR	 DEP-IO	 MAX-IO	 *CL	
/waqat/	 a.	/waqat/	 	 **!	 	 	 	
	 b.	F/waqt/	 	 *	 	 *	 *	
	 c.	/waqata/	 	 ***!	 *	 	 	
	 d.	/waqta/	 	 **!	 *	 *	 	
	 e.	/waq/	 	 *	 	 **!	 	



	

	

Table	9	clearly	shows	that	irrespective	of	the	input	as	long	as	the	grammar	of	the	

language,	in	this	case	Western	Hindi-Urdu,	has	SSP,	*STRUC	>>	IDENT-IO,	the	

optimal	output	will	always	be	the	candidate	b.	/waqt/.	This	notion	is	termed	as	

richness	of	the	base.	It	is	a	characteristic	of	the	theoretical	model	that	the	input	

representation	need	not	be	a	single	fixed	underlying	representation.	

	

	

4.	Lexicon	Optimization		

In	the	architecture	of	OT	there	is	no	restriction	on	the	underlying	representation.	

However,	unless	there	is	evidence	to	the	contrary	the	input	is	assumed	to	be	

identical	to	the	surface	representation.	This	principle	is	called	Lexicon	

Optimization.	

	 f.	/wqat/	 *!	 *	 	 *	 *	
	
B	 Input	2	 Output	 SSP	 *STR	 DEP-IO	 MAX-IO	 *CL	

/waqt/	 a.	/waqat/	 	 **!	 *	 	 	
	 b.	F/waqt/	 	 *	 	 	 *	
	 c.	/waqata/	 	 ***!	 **	 	 	
	 d.	/waqta/	 	 **!	 *	 	 	
	 e.	/waq/	 	 *	 	 *!	 	
	 f.	/wqat/	 *!	 *	 *	 *	 *	

	
C	 Input	3	 Output	 SSP	 *STR	 DEP-IO	 MAX-IO	 *CL	

/waqata/	 a.	/waqat/	 	 **!	 	 *	 	
	 b.	F/waqt/	 	 *	 	 **	 *	
	 c.	/waqata/	 	 ***!	 	 	 	
	 d.	/waqta/	 	 **!	 	 *	 	
	 e.	/waq/	 	 *	 	 ***!	 	
	 f.	/wqat/	 *!	 *	 	 **	 *	

	
D	 Input	4	 Output	 SSP	 *STR	 DEP-IO	 MAX-IO	 *CL	

/wqat/	 a.	/waqat/	 	 **!	 *	 	 	
	 b.	F/waqt/	 	 *	 *	 *	 *	
	 c.	/waqata/	 	 ***!	 **	 	 	
	 d.	/waqta/	 	 **!	 **	 *	 	
	 e.	/waq/	 	 *	 *	 **!	 	
	 f.	/wqat/	 *!	 *	 	 	 *	



Lexicon	Optimization:	suppose	that	several	different	inputs	I1,	I2	...	In	when	

parsed	by	a	grammar	G	lead	to	corresponding	outputs	O1,	O2	...	On,	all	of	which	

are	realized	as	the	same	phonetic	form	Φ	-	these	inputs	are	phonetically	

equivalent	with	respect	to	G.	Now	one	of	these	outputs	must	be	the	most	

harmonic,	by	virtue	of	incurring	the	least	significant	violation	marks:	suppose	

this	optimal	one	is	labeled	Ok.	Then	the	learner	should	choose,	as	the	underlying	

form	for	Φ,	the	input	Ik.	

(Prince	and	Smolensky	1993:192)	

	

If	the	phonological	grammar	in	your	brain	ensures	that	you	get	the	same	output,	

irrespective	of	input	(richness	of	the	base),	do	we	need	to	bother	about	the	input	

representation?	The	answer	is	we	do,	if	we	are	asking	the	question	from	an	

acquisition	perspective.	For	example	what	would	be	the	phonetic	form	of	the	

word	'waqt'	stored	in	the	lexicon	of	a	child	learning	the	grammar	of	Hindi-Urdu?	

The	principle	of	lexicon	optimization	is	based	on	the	logic	of	acquisition	since	

there	is	a	high	probability	that	the	lexical	input	form	will	be	identical	to	the	

output	form.		

5.	Emergence	of	the	unmarked	

'Emergence	of	the	unmarked',	a	term	coined	by	McCarthy	and	Prince	(1994)	

refers	to	the	particular	phonological	context	where	a	marked	feature	otherwise	

allowed	in	the	language	gets	banned	from	a	specialized	context.	It	typically	

comes	into	play	where	a	faithfulness	constraint	Ident-IO	has	two	iterations	one	

of	which	is	dominated	by	a	markedness	constraint	*M,	while	the	other	is	not.		

F1	>>	*M	>>	F2	

Thus	the	unmarked	structure	"emerges"	in	specific	contexts	where	the	first	

faithfulness	constraint	is	unable	to	block.	

Natural	Language	Example	

Most	languages	in	the	Indian	subcontinent	have	a	productive	process	of	echo	

word	formation.	For	example,	in	Bangla	the	echo	words	are	created	by	



reduplicating	the	base	word	in	such	a	manner	that	the	reduplicant	always	begins	

with	the	voiceless	coronal	plosive	/t/.	

Base	 echo-word	
Base+	Reduplicant	

Gloss	

/boi/	 /boi-toi/	 book	(and	other	such	things)	

/apel/	 /apel-tapel/		 apple	(and	other	such	things/	accompaniments)	

/khat/	 /khat-tat/	 cot	(and	other	such	things)	

Universally	onset-less	syllables	are	more	marked	than	syllables	with	onset.	So	

while	Bangla	freely	tolerates	onset-less	syllables	in	the	base,	in	the	reduplicant	

morpheme	the	syllables	always	have	the	onset.	Further	Bangla	also	tolerates	

onset	clusters	in	its	lexical	words,	but	not	in	the	reduplicant	morpheme.	

Base	 echo-word	
Base+	Reduplicant	

Gloss	

sṱri	 sṱri-ti/	*sṱri-tri	 woman	(and	other	such	things)	

pran	 pran-tan/	*pran-tran	 life	(and	other	such	things)	

ṱripṱi	 ṱripṱi-tipṱi/	*	ṱripṱi-tripṱi	 satisfaction	(and	other	such	things)	

Thus	although	the	phonological	grammar	of	a	language	might	tolerate/	allow	for	

certain	marked	structures	to	emerge	in	its	lexical	words,	and	for	a	native	speaker	

they	may	appear	to	be	as	easy	as	any	other	unmarked	sequence,	the	latent	

markedness	of	such	structures	emerges	in	other	places	within	the	same	

language;	hence,	the	term	Emergence	of	the	Unmarked.	

	

	

	

6.	Summary	

This	module	concentrated	on	some	of	the	theoretical	implications	of	constraint	

interaction.	A	constraint-based	grammar	is	based	on	three	fundamental	

assumptions	about	the	language	system.	

1.	Certain	phonological	structures	like	Clusters	and	coda	are	universally	marked,	

and	dispreferred.	



2.	All	languages	universally	prefer	to	maintain	phonological	variety	in	their	

lexicons.	In	other	words,	as	far	as	possible	the	output	should	correspond	to	the	

input.	

3.	The	conflict	between	the	markedness	constraints	that	try	to	remove	marked	

structures	from	the	lexicon	and	the	faithfulness	constraints	that	try	to	maintain	

the	available	structures	in	the	lexicon	produces	the	factorial	typology	of	the	

world’s	languages.	

	

	










