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1  Introduction
This paper categorizes the constraints for morpho-lexical and syntactic nominalizations within the framework of Optimality Theory (McCarthy & Prince 1995, 1997). Optimality Theory (OT henceforth) is a model of constraints and constraint interactions, whereas the standard generative theory is a model of rules and derivations. In OT, we allow all possible candidate outputs and then evaluate them with a set of relevant constraints. The main analytical proposal of OT is that constraints are ranked in a hierarchy of relevance. Lower-ranked constraints can be violated in an optimal output to respect higher-ranked constraints. An optimal output can thus violate certain low-ranked constraints minimally. We begin with the general aspects of lexical nominalizations and then provide an optimality account for morpho-lexical nominalizations with respect to the constraints and their interactions. In the final section, we also suggest an account for selecting an optimal suffix in morpho-syntactic nominalizations. 

2  Lexicalized nominalization
There are three suffixal forms for the lexical nominalization: -i, -um, and -ki. Among these three forms, the suffix –i is often claimed to be the default suffix. However, a careful examination of the data indicates that the distribution of -i occurs only in certain lexicalized nominals. In a diachronic perspective, -i is  affixed to a single verb or adjective, forming a number of lexicalized nominals. Some lexicalized nominalization data with the suffix -i are given in (1).

(1) a.  single verb stem

        mek-i ‘food’, pel-i ‘earning’, nol-i ‘game’, kwu-i ‘roast’ (from kwu:p-i), etc.

      b.  single adjective stem

         kil-i ‘length’, noph-i ‘height’, kiph-i ‘depth’, nelp-i ‘width’

Synchronically, the affixation of –i to a single predicate stem is not a productive process. As shown in (1b), there are only four cases where –i is added and form a measure noun. (Song (1992) suggests that only nelp-i is the genuine case of –i suffixation among the four examples in (1b) since the other three were derived from the Middle Korean forms; *kiluy, kiphuy, and *nophuy.) The sole constraint at work in the synchronic process appears to be the phonological one given in (2): this constraint prevents the suffix –i from being affixed to a vowel final stem.

(2)  *VV:  Avoid a vowel sequence.

   Note, however, that despite the nonproductivity of –i suffixation, the [agent] suffix –i is used as the default case when it is attached to an ideophonic expression:

(3)  kaykwul-i ‘frog’, kkoykkol-i ‘lark’, ppekkwuk-i ‘cuckoo’, kkwulkkwul-i ‘piggy’, ttaok-i, nwutek-i ‘tatters’, patwuk-i ‘brindle’, yaong-i ‘cat’, kkamppak-i ‘turn signal’, kkamaknwun-i ‘illiterate people’, sampal-i ‘triangle’, ttolttol-i ‘clever one’, mengcheng-i ‘fool’,etc. 

This descriptive fact can be incorporated in the constraint (4). The constraint specifies that the ideophonic expression combines with the suffix -i to generate an agent noun.
(4)  [+ideophonic] + i
   Unlike the suffix –i, the main function of the suffix -ki is to form an eventive noun with a nonstative verb stem, although it generates a few exceptional measure nouns as in (5b). 

(5)  a.  talli-ki ‘running’, tenci-ki ‘throwing’, ilk-ki ‘reading’, po-ki ‘example’,        malha-ki ‘speaking’, ssu-ki ‘writing’,  teha-ki ‘addition’, etc.
       b. ppalu-ki ‘speed’, palk-ki ‘brightness’, khu-ki ‘size’, sey-ki ‘strength’,        kut-ki ‘firmness’, etc.

The nominalizer –ki thus has at least two subcategorizing constraints.  The one in (6a) requires that ki be added to a nonstative verb stem to form an eventive nominal whereas the one in (6b) specifies that –ki is suffixed to a measureable adjective stem,

(6)  a.  [+nonstative]V + ki           b. [+measure]Adj + ki 

  The nominalized –um appears to be much more productive one. It can be attached to a verb stem to form various types of nouns denoting event, action, referent, etc. (Data taken from Song (1992: 143), See Song for the detailed categorization of the given data.). The examples in (7) are some –um nominalization examples.

(7) kaluchi-m ‘teaching’, kamu-m ‘draught’, nwiwuchi-m ‘regret’, towu-m ‘help’, moi-m ‘meeting’, mul-um ‘question’, mit-um ‘belief’, s’awu-m ‘fight’, wul-um ‘cry’, cwuk-um ‘death’, col-um ‘sleepiness’, kuli-m ‘painting’, machwu-m ‘custom made’, el-um ‘ice’, ci-m ‘luggage’, thwiki-m ‘fry’,  cci-m ‘steamed food’, ca-m ‘sleep’, kkwu-m ‘dream’, wus-um ‘smile’, sal-m ‘life’, kel-um ‘footstep’, kwulmcwuli-m ‘hunger’,  posalphi-m ‘care’

We can also notice that the suffix -um can be affixed to an adjective:

(8)  kippu-m ‘joy’, keyulu-m ‘laziness’, kuli-um ‘longing’, noye-um ‘anger’,  mikkule-m ‘slipperiness’, sulphu-m ‘sadness’, aphu-m ‘pain’, etwu-m ‘darkness’,  oylowu-m ‘loneliness’, kel-um ‘fertilizer’

The –um suffixation process needs to observe several morphological constraints.  First, -um cannot be affixed to a causative/passive verb stem: e.g., *sikhi-m ‘order’, *meki-m ‘feeding’, *tat-hi-m ‘closure’, etc.  Second, unlike –ki, the nominalizer -um is not affixed to a verb formed with –ha: *phi-ha-m ‘escape’, *kongpwu-ha-m ‘study’, etc. Third, it is not affixed to an adjective stem denoting color, taste, smell, or hearing: e.g., *pulk-um ‘redness’, *cca-m ‘saltyness’, *sikkule-um ‘noisyness’, etc. 

   Notice, however, that it is difficult to predict which form of the three suffixes would be selected to generate a certain type of nominal suffix since we have to consider pre-existing lexicalized nominal forms. There are a number of lexicalized nominals by –i or –ki suffixation and they are stored in the lexicon.  We cannot generate a new nominal if a corresponding lexical item with the same function already exists in the lexicon. 

(9)  a.    -----         -----     kaluchi-m  ‘teaching’

             -----         -----      mul-um     ‘question’

             -----         -----      tow-um     ‘help’

       b.   mek-i      -----       ------         ‘food’

             phwul-i   -----       ------         ‘solution’

             ------       po-ki      ------         ‘example’

Adopting the basic insight in Kiparsky (1983), we propose the following Avoid Synonymy constraint accounting for such a blocking effect.

(10)   Avoid Synonymy

        Do not generate a new lexical item which is similar in meaning to an already existing lexical item.

Considering that –um is used as the default suffix, the constraint in (10) also competes with a faithfulness constraint in suffixation. The Faith-suf in (11) requires that all segments of the input suffix appear in the output.
(11)   Faith-suf:  Do not change any segmental specification of the suffix.

Armed with the two constraints in (10) and (11), we are now ready to account for the blocking of *talli-m or *talli-i by the existence of talli-ki for ‘running’. As shown in the table (12), we can affix either –ki or –um to an eventive nonstative verb talli- ‘to run’, whereas –i is avoided due to no vowel doubling constraint, *VV. But the most productive –um suffixation is eliminated due to the existence of talli-ki ‘running’. The first candidate is thus selected even though it violates the lowest ranked faithfulness constraint.

(12) 
         talli-um
 Avoid Syn(talli-ki)
    *VV
 Faith-suf


 ( a. talli-ki
   
   
      **


      b. talli-m
             *!

      *


      c. talli-um
             *!
      *!



      d. talli-i
             *!
      *!
      **

With the Avoid Synonymy constraint, we can predict the blocking of a semantically identical lexical item. This semantic-based blocking account explains the existence of two lexicalized nominalizations with the identical stem but with different meanings: nol-i ‘game, entertainment’ and nol-um ‘gambling’.

3.  Morpho-lexical nominalization: Verbal compounding
Unlike the nominalization of a single stem, in the N-V-NML type of verbal compounding, the suffix -i is the most common. The suffix -i can be regarded as the default form in N-V-NML verbal compounding.
 Some of the verbal compounding nominalization data are given in (13).

(13)  kwi-kel-i (ear-hang-NML) ‘earring’, kelum-kel-i (step-take-NML) ‘footstep’,  kul-cis-ki (letter-write-NML) ‘composition’, mas-po-ki (taste-try-NML) ‘sampling’, mom-pwuli-m (body-work-NML) ‘struggle’, pam-say-m (night-sitting-NML) ‘all night sitting’
   The categorization of nominalizing suffixation is governed by certain morpho-phonological constraints. In mas-po-ki ‘sampling’, for example, -ki replaces -i for the nominalization of the compound verb mas-po- ‘to taste’. Moreover, for kelum-kel-i- ‘foot step’, the final segment of the verb stem -t is changed to -l for irregular conjugation. As the result, we generate kelum-kel-i, rather than *kelum-ket-i. In order to account for  such data, we need to employ several constraints such as those in (14). (We repeat the last two constraints for convenience.)

(14) a. CONJ-STEM: Take a properly conjugated stem form.

        b. Faith-stem: Do not change any segmental specification of the stem.
        c. Faith-suf: Do not change any segmental specification of the suffix.

        d. *VV: Do not allow a vowel-initial suffix after a vowel-final stem.

The morpho-phonological constraint CONJ-STEM states that any verb subject to irregular conjugation should take a properly conjugated stem form. For example, for the stem-final p- and t- irregular verbs, adding a vowel-initial suffix produces a stem-final -w and -l rather than the original -p and -t (in the verbs kwup- ‘to bake’ and ket- ‘to walk’). This constraint allows us to select a properly changed stem form if the stem belongs to the irregular group. Meanwhile, the Faith-stem constraint prevents us from selecting a changed stem form. The Faith-stem is a faithfulness constraint, avoiding any structural change in generation of output forms. Faith-suf is another faithfulness constraint by which all segments of the input suffix appear in the output. The final constraint *VV is a syllable structure constraint, prohibiting a VV combination for suffixation. 

   With the constraints in (14), we can account for cases for irregular verbal conjugation. An example is t-final stem verbs such as ket-(ta) `to walk', for which CONJ-STEM plays a crucial role in selecting (15a). The candidate (15a) violates the Faith-stem but this violation is minimal since the Faith-stem is ranked as the lowest among all constraints.

(15)
        kelum-ket + i
  CONJ-STEM
 Faith-suf
 Faith-stem


 (a. kelum-kel-i


         *


     b. kelum-ket-i
           *!




     c. kelum-ket-ki

        *


As for the so-called s-irregular verbs like cis-ta `to make', we need another constraint, *VV, generating an optimal form such as kul-cis-ki `composition'.

16) 
         kul-cis-i  
 CONJ-STEM
 *VV
 Faith-suf
 Faith-Stem


      a. kul-ci-i  

     *

          *


     b. kul-cis-i
         *!   


         


     c. kul-cis-um
         *!

        *



 (d. kul-cis-ki
     

        *


(16b,c), fatally violating the top-ranked constraint, are discarded first. (16a) is also eliminated since it violates *VV. (16d) is thus selected as the optimal candidate even though it violates the Faith-suf constraint.
 

   As we have observed so far, CONJ-STEM and *VV are ranked higher than other constraints. This implies that if the verb does not belong to an irregular group, we just add the suffix -i. For example, in cokay-mu-ci (< cokay-mut-i ) ‘shell heap’, we can see that the stem-final -t has undergone the historical palatalization process. (We may cite another example molay-mu-ci ‘false goly minnow’ as a similar case. Similarly, soy-puth-i [söbuchi] ‘metal’ and phi-puth-i [phibuchi] ‘familiy member’ are the cases for the stems ending with -th.)
   Other morpho-syntactic constraints are also to be enforced in the formation of N-V-NML synthetic compounding. For example, we need further devices to eliminate the synthetic compounds in (17). 

(17) a.  *[senswu-talli-ki] ‘player-running’, *[haksayng-sal-i] ‘student living’
        b. *[thahyang-halwu-sal-i] ‘daily living in a foreign land’, 
            *[palam-mul-mak-i] ‘wind-water shield’
Oberserving the data shown in  (17a), we may suggest that the subject constraint does not hold in Korean (cf. Yu-Cho 1994). These ungrammatical cases can be simply eliminated by employing the notion of thematic roles. We employ the following No-Agent constraint to prevent a noun with an agent role from participating in synthetic compounding. 

(18)    No-Agent  

         A noun with agent role cannot participate in synthetic compounding.

With this constraint, we can now state that senswu and haksayng in (17a) taking agent roles cannot participate in synthetic compounding. Moreover, this constraint explains the generation of examples like (19).  

(19)  [hay-tot-i] ‘sunrise’,  [wum-tot-i] ‘sprout’
The noun hay and wum are theme arguments though they function as the grammatical subject in syntax. (We may consider the notion of Unaccusative Hypothesis (Spencer 1992) for this interpretation.)

   On the other hand, in order to account for the cases in (17b), we need an additional constraint given in (20).

(20)   Single Argument

       Only one internal argument is specified for verb stem in synthetic compounding.

The cases shown in (17b) cannot be generated since each verb has two arguments violating this Single Argument constraint: thahyang ‘foreign land’ and halwu ‘daily living’ for sal- ‘to live’ and mak- ‘to block’ has palam ‘wind’ and mul ‘water’. In the following table, we can illustrate how the relevant constraints are employed in the selection of an optimal output.

(21)
         N + N + [talli-I]
  *VV
 Single Arg.
 No-Agent
 Faith-suf


      a. senswu-cangkeli-talli-ki

          *!
       *!
        *


      b. cangkeli-tolo-talli-ki

          *!

        *


      c. senswu-talli-ki


       *!
        *


  (d. cangkeli-talli-ki



        *


      e. cangkeli-talli-i
    *!




4. Morpho-Syntactic Nominalization

Sentential nominalizations are different from lexical nominalizations in several respects. First of all, of the three lexical nominalizers, only the two -um and -ki can appear in the sentential nominalizaiton. Second, in the sentential nominalization, we no longer employs the constraint on the semantic feature of stativity that the nominalizer -ki places on its stem. This is illustrated in (20).

(22) a.  John-i        aphu-ki-lo              Mary-ka       way           an.was-ni?

           John-NOM  sick-NML-PART  Mary-NOM  why NEG come-QUES

           ‘Why did Mary not come even though John may be sick?'

        b.  John-i        aphu-ki-ka            swip-ta.

           John-NOM  sick-NML-NOM  easy-DECL

           ‘It is likely that John is sick'

An additional constraint of lexical nominalizations that disappears is the restriction on tense.
 While lexical nominalizers do not attach to tense stems, the sentential nominalizer –um can freely attach to a tensed stem and observe the semantic compositionality.
(23)    John-i       ku-lul     po-ass-um-i                  thullim-espta.

        John-NOM  he-ACC  see-PST-NML-NOM  false-not.exist

     ‘It must be true that John saw him.’
However, this tense constraint is not fully removed; the sentential nominalizer -ki hardly occur with the tensed stem, as shown in (24). 

(24) a. *John-i      pap-ul     mek-ess-ki-ka          thullim-eps-ta
            John-NOM  food-ACC  eat-PST-NML-NOM    false-not exist

           ‘It must be true that John ate the meal.'

        b. John-i          pap-ul         mek-ess-um-i            thullim-eps-ta  

            John-NOM  meal-ACC  eat-PST-NML-NOM sure  false-not exist
We suggest a somewhat violable constraint in (24) for the –ki sentential nominalization.
(25)  *[+tense]-ki:  Avoid -ki suffixation to a tensed stem
   Unlike sentential nominalization, lexical nominalization allows modification by an adjective. The lexical nominal in (26a) is modified by an adjective, whereas the sentential one in (26b) is modified by an adverb.

(26) a. ku-ka   ppalun/*ppali  kel-um-ulo        kele  kanta.

           he-NOM    fast       walk-NML-PART  walk  go

           ‘He is going with a fast step.’
        b. ku-ka  ppali/*pplun  kel-um-un     cikak-ul  anh-ki    wihayesta

           He-NOM  fast    walk-NML-TOP  late-ACC not-NOM for the sake

          ‘The reason he is walking fast is not to be late.’
   One major constraint on the sentential nominalization is imposed from an external element. That is, matrix predicates select the type of sentential nominalization. It is often noted that in sentential nominalization the suffix -um functions as a factive nominalizer, whereas -ki serves as a nonfactive nominalizer. Only the suffix –um, but not –ki, can be follwed by those main predicates such as po-ta ‘see’, pwumyonghata ‘clear’, hwuhoyhata ‘regret’, and so forth as can be seen from (27).

(27) a.  John-i     cip-ul        ttena-ss-um-ul        hwuhoyhanta

            John-NOM  house-ACC  leave-PST-NML-ACC  regret

           ‘John regrets leaving the house.’

        b. *John-i     cip-ul       ttena-ki-lul           hwuhoy-han-ta

            John-NOM  house-ACC  leave-NML-ACC      regret

On the other hand, the suffix –ki can be followed by main predicates such as kitayha-ta ‘expect’, kecelhata ‘refuse’, kayngyohata ‘order’, yaksokhata ‘promise’, etc.

(28) a.  na-nun   ku-ka    o-ki-lul        kitay-han-ta.

            I-TOP   he-NOM  come-NML-ACC  expect

            ‘I am expecting he is coming.’
        b.  *na-nun  ku-ka    o-m-ul         kitay-han-ta
In (27), the speaker presupposes the complement clause to be a true preposition whereas in (28) no such presupposition is involved. This observation leads us to posit the constraints in (29) for the sentential nominalizaiton.

(29) *[+factive]-ki:  –ki may not be suffixed to the head of the sentential  complement selected by a factive verb

        *[-factive]-um:  –um may not be suffixed to the head of the sentential complement selected by a nonfactive verb

With these constraints in work, the OT framework can pick up the best candidate for the sentential nominalization  in (27) as illustrated in (30) and (31) 

(30) 
           Candidates
*[+fact]-ki
*[-fact]-um
*[+tense]-ki


     a. na-nun  ku-ka  ttena-ki-lul 

         hwuhoy-han-ta.
       *!




     b. na-nun  ku-ka  ttena-ass-ki-lul 

         hwuhoy-han-ta.
       *!

       *


 (c. na-nun  ku-ka  ttena-ass-um-ul 

    hwuhoy-han-ta.

       *


(31)
           Candidates
*[+fact]-ki
*[-fact]-um
*[+tense]-ki


 ( a. na-nun  ku-ka  o-ki-lul 

         kitay-han-ta.





   ? b. na-nun  ku-ka  o-ass-ki-lul 

         kitay-han-ta


         *


     c. na-nun  ku-ka  o-ass-um-ul 

  kitay-han-ta

         *


In (31), we note that the acceptability of the second candidate is subject to controversy. This might imply that *[tense]-ki is a violable constraint, while [factivity] constraints are not.

5. Conclusion

In conclusion, we have tried to show here that various constraints are interacting in the formation of lexical and sentential nominalizations. The following table (32) is a summary of these constraints and their interactive. 

(32)   Suffixes               Category                       Constraints

             -i

          Lexical(ized)                       Avoid-Syn, Faithfulness

                                                                                       [stativity], [-tense]   
          -um                           Verbal                                  CONJ, NO-Agent, 

                                           compounding                        Single-Arg,

           -ki
                            Morpho-syntactic               [factivity]. *[tense]-ki
The OT analysis we presented here seems to provide a simple account of selecting the best nominalizer among  the three morphemes and allowing the grammar to choose the least complex morphological and syntactic structure. We admit that this paper covers only a small set of nominalization data. However, we believe the line we have taken here could be extended to cover a broader range of data with minor modifications such as a different ranking hierarchy in constraints.
Notes

�. -i is also added to a [verb + verb] sequence to form a verbal compound: kkek-kkoc-i ‘planting a cutting’, na-tul-i ‘ coming in and out’, mi-tat-i ‘sliding door, ye-tat-i ‘sliding door’, tte-tol-i ‘wanderer’, puth-pak-i ‘fixed furniture’, sel-kec-i ‘dish washing’, hwi-mol-i ‘driving’, noph-nac-i ‘unevenness’, etc.


�. We may think of khi as a counterexample. This one, however, is a lexicalized one derived from the Middle Korean form, khuy (< khu + uy).


�.  Refer to Aronoff (1976) for blocking.


�. Refer to Im (1974), Shim (1980), Ahn (1985), and Song (1992) for detailed discussion of this issue.


�. There are certain cases which seem to violate *VV: /thong-kwup-i/ ( thong-kwu-i ‘whole roast’, *thong-kwup-ki.  It is to be noted, however, that [kwu-i] is a lexicalized nominal already stored in the lexicon. Thus, the internal structure of thong-kwu-i is to be analyzed as a N + N compound, [[tong][kwu-i]], rather than a synthetic compound, [[thong-kwup] –i].


�. On the other hand, the high ranked CONJ and *VV may not play any role if the stem is not subject to verbal conjugation or ends with a consonant. For example, we need only Faith-suf in the selection of halwu-sal-i ‘daily life’. 


�. Lexical nominalizations adopt the constraint *[+tense]. When lexical nominalizers combine with tensed stems, we have different interpretations, as can be seen from the contrast in po-ki and po-ass-ki. 
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