
Quantitative and Qualitative Aspets of Paradigm Eonomyin Lesser Studied LanguagesJohannes Hein & Gereon MüllerInstitut für Linguistik, Universität LeipzigMorphology of the World's LanguagesJune 11-13, 20091. IntrodutionBakgroundStrategy:Systemati aounts of as many instanes of synretism as possible: one form � one funtion (i.e.,feature spei�ation).Consequene:Abstratness of morphologial analyses of paradigms:
• underspei�ation of exponents
• ompetition of exponents (and priniples that resolve the ompetition)
• abstrat features on exponents enoding natural lasses (like [oblique℄, [loal person℄)
• subanalysis of exponents: obvious in some ases, possible in many more ases (e.g., du, dih= /d/-/u:/, /d/-/I/-/ç/; see Pike (1965), Wiese (2001), Fisher (2006)).Question:Is there independent evidene for suh an approah?Claim (Müller (2007)):Yes: If synretism is systemati in the unmarked ase, a version of paradigm eonomy omes forfree (the In�etion Class Eonomy Theorem).Carstairs-MCarthy's Constraints(1) The Paradigm Eonomy Priniple (Carstairs (1987, 51)):When in a given language L more than one in�etional realization is available for some bundleor bundles of non-lexially-determined morphosyntati properties assoiated with some partof speeh N, the number of maroparadigms for N is no greater than the number of distint�rival� maroin�etions available for that bundle whih is most genereously endowed with suhrival realizations.(2) The No Blur Priniple (Carstairs-MCarthy (1994, 742)):Within any set of ompeting in�etional realizations for the same paradigmati ell, no morethan one an fail to identify in�etion lass unambiguously.ProblemObservation:(i) Constraints like the Paradigm Eonomy Priniple and No Blur restrit the number of possible1

in�etion lasses that an be generated on the basis of a given set of in�etion markers (for a givengrammatial ategory).(ii) If suh onstraints annot be adopted for prinipled reasons, there is a danger that the theoryis not restritive enough.(iii) Prinipled reasons that prelude adopting onstraints on the number of possible in�etionlasses (on the basis of a given marker inventory):

• non-existene of paradigms in morphologial theory

• deomposition of in�etion lass features in order to aount for trans-paradigmati syn-retism (see Halle (1992), Oltra Massuet (1999), Stump (2001), Alexiadou & Müller (2008),and below).(Compare Noyer's (2005) Interlass Synretism Constraint, whih is similar in its e�ets to NoBlur, and fundamentally inompatible with a deomposition of in�etion lass features.)StrategiesTwo possible strategies:1. argue that the question of how in�etion lasses an be onstrained is irrelevant from asynhroni perspetive;2. argue that restritions on the number of possible in�etion lasses (based on a given markerinventory) follow from independently motivated assumptions, without invoking spei� on-straints that expliitly impose restritions on possible in�etion lasses.2. The In�etion Class Eonomy TheoremIn�etion Class Eonomy Theorem(3) In�etion Class Eonomy Theorem:Given a set of n in�etion markers, there an be at most 2n−1 in�etion lasses, independentlyof the number of instantiations of the grammatial ategory that the markers have to distributeover.Note:The number of 2n−1 in�etion lasses enodes the powerset of the inventory of markers, minus oneradially underspei�ed marker.For instane: Assuming an abstrat system with �ve markers and six instantiations of a gram-matial ategory (e.g., ase), the In�etion Class Eonomy Theorem states that there an at mostbe sixteen (i.e., 25−1 = 24) in�etion lasses, out of the 15.625 (i.e., 56) that would otherwise bepossible.Claim in Müller (2007)Claim:The In�etion Class Eonomy Theorem follows under any morphologial theory that makes thethree assumptions in (4), (5), and (6): `Synretism', `Elsewhere', and `Bloking'.(Throughout, we presuppose an approah along the lines of Distributed Morphology (Halle &Marantz (1993, 1994), Noyer (1992)), but things are exatly the same under alternative morpho-logial theories, e.g., Minimalist Morphology (Wunderlih (1996, 1997)), or Paradigm FuntionMorphology (Stump (2001)).)Synretism 2



(4) Synretism (�rst assumption):Identity of form implies identity of funtion: For eah marker, there is a unique spei�ationof morpho-syntati features.(within a ertain domain, and unless there is evidene to the ontrary).Note:
• The Synretism Priniple in (4) underlies muh reent (and, based on the Jakobsonian tra-dition, some not so reent) work in in�etional morphology; it provides simple and elegantanalyses, and it has been empirially on�rmed for a variety of in�etional systems in theworld's languages.
• Pertsova's (2007) threepart learning algorithm for in�etional systems (No-Homonymy Learner

> Elsewhere Learner > General Homonymy Learner) presupposes the Synretism Priniplein (4).
• The Synretism Priniple in (4) is a standard researh strategy for linguisti �eldwork.Elsewhere(5) Elsewhere (seond assumption):There is always one elsewhere marker that is radially underspei�ed with respet to in�etionlass (and more generally). Other markers may be underspei�ed to an arbitrary degree(inluding not at all).Note:(i) Underspei�ation as a means to aount for synretism is employed in most reent theories ofin�etional morphology, inluding Distributed Morphology, Minimalist Morphology, and ParadigmFuntion Morphology.(ii) The assumption that there is always one radially underspei�ed elsewhere marker in in�e-tional systems is quite ommon (see, e.g., Stump's (2001) Identity Funtion Default rule).(ii-a) It is well-motivated empirially beause it an aount for `disontinuous' ourrenes ofmarkers in paradigms (where natural lasses aptured by non-radial underspei�ation is unlikelyto be involved).(ii-b) It ensures that there are (usually) no paradigmati gaps in in�etional systems (whih shouldotherwise be an option, given underspei�ation).Bloking(6) Bloking (third assumption):Competition of underspei�ed markers is resolved by hoosing the most spei� marker: Forall (ompeting) markers α, β, either α is more spei� than β, or β is more spei� than α.Note:A Spei�ity onstraint along these lines is adopted in Distributed Morphology (typially as partof the de�nition of the Subset Priniple, see Halle (1997)), in Minimalist Morphology (see Wunder-lih (1996, 1997, 2004)), and in Paradigm Funtion Morphology (Stump (2001) alls the relevantonstraint Panini's Priniple).ConsequeneConsequene: 3

1. Synretism is systemati in the sense that only one spei�ation of morpho-syntati featuresis assoiated with any given in�etion marker (with the quali�ations mentioned above).2. For any given fully spei�ed ontext, there is always one in�etion marker that �ts.3. For any given fully spei�ed ontext, there is never more than one in�etion marker that �ts.(Elsewhere and Bloking emerge as two sides of the same oin; see `Completeness' and `Uniqueness'in Wunderlih (1996, 99).)Questions:

• How does the In�etion Class Eonomy Theorem onstrain in�etional systems?

• How does the In�etion Class Eonomy Theorem follow as a theorem from Synretism, Else-where, and Bloking?Basi Question(7) Two versions of the basi question:a. Given an inventory of markers for a ertain domain (e.g., noun in�etion), how many in�e-tion lasses an there be?b.Given an inventory of markers with assoiated features enoding a grammatial ategory (e.g.,ase) for a ertain domain (e.g., noun in�etion), how many in�etion lasses an there be?Assumption:(7-a) is the more interesting question: It does not presuppose that the spei�ation of a markerfor a grammatial ategory (e.g., with respet to ase and/or number) is somehow privileged, i.e.,more basi than its in�etion lass features. (Carstairs (1987) only tries to answer (7-b).)A system without restritionsIf, in a given domain (e.g., noun in�etion), there are n markers for m instantiations of a gram-matial ategory (e.g., ase), the markers an be grouped into nm distint in�etion lasses (i.e.,the set of m-tuples over an input set with n members).Comments on Example 1Note:(i) The letters a, b, and  stand for the three markers.(ii) All four-letter rows (4-tuples separated by either a vertial line or a line break) orrespond toone in�etion lass, with the �rst marker in a row being used for the �rst instantiation of ase(e.g., nominative), the seond one for the seond instantiation of ase (e.g., ausative), the thirdone for the third instantiation of ase (e.g., dative), and the fourth one for the fourth instantiationof ase (e.g., genitive).(iii) It is unlikely that a language an be found in whih eighty-one in�etion lasses have beengenerated on the basis of three markers and four instantiations of a grammatial ategory.Explanation of Worst Case Senarios 1(8) Explanation of worst ase senarios, Paradigm Eonomy Priniple:All three markers an be allomorphs for a single ase spei�ation (e.g., a, b, and  an all beausative markers); still, there an then only be three distint in�etion lasses.4



Abstrat example 1: 3 markers, 4 ases: 81 (= 34) possible in�etion lassesa a a aa a a ba a a a a b aa a b ba a b a a  aa a  ba a  a b a aa b a ba b a a b b aa b b ba b b 
a b  aa b  ba b  a  a aa  a ba  a a  b aa  b ba  b a   aa   ba   b a a ab a a bb a a 
b a b ab a b bb a b b a  ab a  bb a  b b a ab b a bb b a b b b ab b b bb b b b b  ab b  bb b  
b  a ab  a bb  a b  b ab  b bb  b b   ab   bb    a a a a a b a a  a b a a b b a b 
 a  a a  b a   b a a b a b b a  b b a b b b b b  b  a b  b b    a a  a b  a 
  b a  b b  b    a   b   

Explanation of Worst Case Senarios 2(9) Explanation of worst ase senarios, No Blur Priniple:a. There is one default marker (say, a).b. One lass onsists only of default markers (aaaa).. All the other in�etion lasses di�er from this lass by replaing one of the a's with either bor  (baaa, abaa, aaba, aaab, aaa, aaa, aaa, aaa), so that all lasses respet the No BlurPriniple.d. Adding another lass with more than one b, or more than one , or a � perhaps minimal �ombination of b's and 's (f. bbaa, or aa, or aba, et.) will invariably lead to a violationof the No Blur Priniple beause either b or  (or both) will ease to be in�etion-lassspei�.e. In general, the No Blur Priniple predits that there an at most be ((n-1)×m)+1 in�etionlasses, for n markers and m instantiations of a grammatial ategory: Every marker exeptfor one � the default marker, hene ��1� � an appear for a given instantiation of a gram-matial ategory only in one in�etion lass; and �+1� aptures a lass onsisting exlusivelyof default markers.Explanation of Worst Case Senarios 3Note:Assuming default markers that are spei� with respet to instantiations of a grammatial ategory(suh that, e.g., a is the default marker for the �rst instantiation, b for the seond,  for the third,and perhaps again a for the fourth) instead of an extremely general default marker a, does nothange things: This would be ompatible with No Blur, but it ould not inrease the number ofpossible in�etion lasses. In the ase at hand, the maximal set of in�etion lasses would inludeaba, bba, ba, aaa, aa, abaa, abba, abb, ab.Preditions for Example 1(10) a. Paradigm Eonomy Priniple, worst ase senario:3 in�etion lasses: the size of the inventoryb. No Blur Priniple, worst ase senario:9 in�etion lasses: ((3-1)×4)+1 5

. In�etion Class Eonomy Theorem, worst ase senario:4 in�etion lasses: 23−1Another Abstrat ExampleAbstrat example 2: 5 markers, 3 ases: 125 (= 53) possible in�etion lassesa a aa a ba a a a da a ea b aa b ba b a b da b ea  aa  ba  a  da  e
a d aa d ba d a d da d ea e aa e ba e a e da e eb a ab a bb a b a db a e
b b ab b bb b b b db b eb  ab  bb  b  db  eb d ab d bb d b d db d e
b e ab e bb e b e db e e a a a b a  a d a e b a b b b  b d b e
  a  b    d  e d a d b d  d d d e e a e b e  e d e e
d a ad a bd a d a dd a ed b ad b bd b d b dd b ed  ad  bd  d  dd  e
d d ad d bd d d d dd d ed e ad e bd e d e dd e ee a ae a be a e a de a e
e b ae b be b e b de b ee  ae  be  e  de  ee d ae d be d e d de d e
e e ae e be e e e de e e

Preditions for Example 2(11) a. Paradigm Eonomy Priniple, worst ase senario:5 in�etion lasses: the size of the inventoryb. No Blur Priniple, worst ase senario:13 in�etion lasses: ((5-1)×3)+1(E.g., assuming a as a default marker, aaa, baa, aba, aab, aa, aa, aa, daa, ada, aad, eaa,aea, aae). In�etion Class Eonomy Theorem, worst ase senario:16 in�etion lasses: 25−1Conlusion so far:The In�etion Class Eonomy Theorem restrits possible in�etion lasses in a way that is roughlyomparable to the Paradigm Eonomy and No Blur Priniples.3. Deriving the In�etion Class Eonomy TheoremAssumptionsReall:1. Synretism: Only one morpho-syntati feature spei�ation is assoiated with eah markerof the inventory for a given morphologial domain (exeptions apart).2. Elsewhere: There is always one marker that in priniple �ts into every ontext of fullyspei�ed morpho-syntati features.3. Bloking: There is always only one marker that an in fat be used for any fully spei�edontext of morpho-syntati features. 6



Marker Deativation Combinations(12) Argument (extremely short version):a. Eah in�etion marker M an only be assoiated with one spei�ation of morpho-syntatifeatures (Synretism).b. For eah in�etion marker M and for eah in�etion lass I, it must be the ase that M iseither ompatible with I or inompatible with I; in the latter ase, the marker is deativatedfor I.. Spei�ity relations between exponents are invariant (Bloking)d. In�etion lasses are unambiguously haraterized by marker deativation ombinations.e. One in�etion marker annot be deativated (Elsewhere).f. The set of all possible marker deativation ombinations is the powerset of the set of all themarkers of the inventory minus the elsewhere marker: 2n−1, for n markers.g. Marker deativation ombinations fully determine possible in�etion lasses. Hene: Givena set of n in�etion markers, there an be at most 2n−1 in�etion lasses.In�etion Class Eonomy as A TheoremNote:This reasoning is independent of the number of instantiations of the grammatial ategory (e.g.,the number of ases) that a set of markers needs to distribute over. In ontrast to what is thease under the No Blur Priniple, an inrease in instantiations of a grammatial ategory does notindue an inrease in possible in�etion lasses over a given inventory of markers. Hene:(13) In�etion Class Eonomy Theorem:Given a set of n in�etion markers, there an be at most 2n−1 in�etion lasses, independentlyof the number of grammatial ategories that the markers have to distribute over.4. Abstrat ExamplesThe First ExampleNote:In order to illustrate the possible marker deativation patterns, the ase ategories are now alled1, 2, 3, and 4. Given an inventory of three markers, there are 23−1 = 4 deativation ombinations.(14) Example 1 revisited:a. 3 markers: {a, b, }b. 4 ases: 1, 2, 3, 4. Deativation ombinations: { {b, }, {b}, {}, {} }The First Example 2Observation:Of the 81 in�etion lasses that would logially be possible under, only four remain, given Syn-retism, Underspei�ation, and Bloking (i.e., the In�etion Class Eonomy Theorem). Thisresult holds under any spei�ity-indued order of the markers, and under any assignment of asefeatures to markers.(15) A possible assignment of ase spei�ations to markers:a. Markers: 7

(i) /a/ ↔ [ ℄(ii) /b/ ↔ [12℄(iii) // ↔ [234℄b. Spei�ity:/b/ > // > /a/. Deativation ombinations and in�etion lasses:

{b, } → aaaa

{b} → a

{} → bbaa

{ } → bb5. Distinguishing between the TheoriesState of the Art

• The Paradigm Eonomy Priniple, the No Blur Priniple and In�etion Class Eonomy The-orem all impose quantitative restritions on the number of a priori possible in�etion lasseson the basis of a given inventory of in�etional exponents (but the In�etion Class EonomyTheorem does not have to be stipulated).

• The No Blur Priniple also imposes severe qualitative restritions on possible in�etion lasseson the basis of a given inventory that turn out to be too strong.No Blur's Qualititative Restritions Are Too Strong 1(16) Strong feminine in�etion lasses in IelandiFa Fa′ Fi F1 F2vél (`ma- drottning mynd geit vík(hine') (`queen') (`piture') (`goat') (`bay')nom/sg vél-Ø drottning-Ø mynd-Ø geit-Ø v ík-Øa/sg vél-Ø drottning-u mynd-Ø geit-Ø v ík-Ødat/sg vél-Ø drottning-u mynd-Ø geit-Ø vík-Øgen/sg vél-ar drottning-ar mynd-ar geit-ar vík-urnom/pl vél-ar drottning-ar mynd-ir geit-ur vík-ura/pl vél-ar drottning-ar mynd-ir geit-ur vík-urdat/pl vél-um drottning-um mynd-um geit-um vík-umgen/pl vél-a drottning-a mynd-a geit-a vík-aClaim (Carstairs-MCarthy (1994, 740-742)):The systems adheres to No Blur:
• No Blur only holds within a given gender.
• Even in genitive singular and nominative plural ontexts, there is only one exponent thatfails to unambiguously identify in�etion lass.No Blur's Qualititative Restritions Are Too Strong 2Observation:No Blur makes wrong preditions if the omplete system of Ielandi noun delension is taken into8



aount (Kress (1982), Müller (2005)). Hardly any of the genitive singular or nominative pluralmarkers unambiguously identi�es and in�etion lass (the exeptions are ur und u in the genitivesingular, and Ø and u in the nominative plural). Even if the No Blur Priniple only holds forin�etion lasses of the same gender, it annot hold here: In masuline nominative plural ontexts,neither ar nor ir unambiguously identi�es in�etion lass: The former marker shows up in Ma andMw, the latter in Mi and Mu.(17) The omplete system of in�etion lasses in Ielandi noun in�etionI II III IV V VI VII VIII IX X XI XIIMa Na Fa(′) Mi Fi Mu M F1 F2 Mw Nw Fwnom/sg ur Ø Ø ur Ø ur ur Ø Ø i a aa/sg Ø Ø Ø (u) Ø Ø Ø Ø Ø Ø a a udat/sg i i Ø (u) Ø Ø i i Ø Ø a a ugen/sg s s ar ar ar ar ar ar ur a a unom/pl ar Ø ar ir ir ir ur ur ur ar u ura/pl a Ø ar i ir i ur ur ur a u urdat/pl um um um um um um um um um um um umgen/pl a a a a a a a a a a (n)a (n)aNote: The problem is a qualitative one, not a quantitative one: Given the number of exponents inthe ase/number inventory, No Blur would permit muh more than 12 in�etion lasses � it justexludes a system with the ones that we �nd.6. Case StudiesParadigm Eonomy and Lesser Studied LanguagesGoal:

• Most of the evidene for or against the various onepts of paradigm eonomy has ome fromwell-studied (often Indo-European) languages.
• We fous on paradigm eonomy in systems with many in�etion lasses in lesser studiedlanguages (all from New Guinea):1. Amele2. Anêm3. ArapeshClaims:

• There are quantitative problems for the Paradigm Eonomy Priniple.

• There are qualitative problems for the No Blur Priniple.

• There are apparent reverse quantitative problems for the In�etion Class Eonomy Theorem:Too many in�etional lasses seem to be permitted.

• This problem for the In�etion Class Eonomy Theorem disappears beause loser srutinyreveals the number of exponents in the inventory to be muh smaller: subanalysis.9

6.1 AmeleAmele DataRoberts (1987) lists 31 in�etion lasses for possession marking on inalienable nouns in Amele(Trans-New Guinea; Northern Papua New Guinea). Taking into aount variation that is phono-logially onditioned, the system in (18) results, whih has 23 in�etion lasses. (Neither phono-logial nor semanti information an aount for the distribution from a synhroni perspetive.)(18) Amele Possessive In�etion Classes1 4 5 6 7 8 9 11 13 141s ni ni eni ni ni mi ni ni ni ni2s n n ein n in m n n in in3s g ug ug nag nug g n   i16 17 18 19 22 23 25 26 27 28 29 30 311s mi mi mi ni ini ani ni li i i i i i2s im m im n inin ain in in in im in in en3s  h h ∅ ∅ ∅ ig ig ig ig iag ag egPreditions for AmeleThere are 27 di�erent markers for 3 instantiations of grammatial ategories (1sg, 2sg, 3sg) thatare distributed over 69 ells.(19) a. Paradigm Eonomy Priniple, worst ase senario:13 in�etion lasses: the number of markers for the 3rd person singular.b. No Blur Priniple, worst ase senario:79 in�etion lasses: ((27-1)×3)+1. In�etion Class Eonomy Theorem, worst ase senario:67 108 864 in�etion lasses: 227−1Note:No Blur makes wrong qualitative preditions by postulating that in every grammatial ategoryonly one marker an fail to unambiguously identify in�etion lass. This is obviously not the asein Amele (eg. ni and mi in 1s; in and n in 2s; and ∅ and ig in 3s).Amele Data: A Closer LookReombination of the same in�etional material again and again:(20) Amele Possessive In�etion Classes1 4 5 6 7 8 9 11 13 141s ni ni eni ni ni mi ni ni ni ni2s n n ein n in m n n in in3s g ug ug nag nug g n   i16 17 18 19 22 23 25 26 27 28 29 30 311s mi mi mi ni ini ani ni li i i i i i2s im m im n inin ain in in in im in in en3s  h h ∅ ∅ ∅ ig ig ig ig iag ag eg

• subanalysis of omplex markers into more primitive ones (with often segment-like size)10



• natural lasses of in�etion lasses showing up through marker synretism

• resulting in only 10 in�etion markersPreditions for Amele (revised)(21) a. Paradigm Eonomy Priniple, worst ase senario:9 in�etion lasses: the number of markers for the 3rd person singularb. No Blur Priniple, worst ase senario:28 in�etion lasses: ((10-1)×3)+1. In�etion Class Eonomy Theorem, worst ase senario:512 in�etion lasses: 210−1Note:
• Still the No Blur Priniple makes wrong qualitative preditions and furthermore annot ap-ture the massive inter lass synretism: No Blur is inherently inompatible with transparadig-mati synretism.
• Given subanalysis (whih is linguistially motivated and derives the synretism patterns in(20)), the number of possible in�etion lasses predited by the In�etion Class EonomyTheorem is signi�antly redued. Both qualitatively and quantitatively, the system in (20)is ompatible with this theorem.Sketh of an AnalysisThe marker (under)spei�ations would roughly be the ones in (22) to aount for Amele.(22) Exponents in Amele Possession Marking:/n/ ↔ [1,2℄/m/ ↔ [1,2; {VI, XI, XII, XIII, XX}℄/g/ ↔ [3; {I, II, III, IV, V, VI, XVII, XVIII, XIX, XX, XXI, XXII, XXIII}℄/∅/ ↔ [3; {XIV, XV, XVI}℄/h/ ↔ [3; {XII, XIII}℄// ↔ [3; {VIII, IX, X, XI}℄/i/ ↔ [ ℄

• The vowels a, e and u realise spei� lass features not used for g or ∅.
• At least one impoverishment rule must be assumed. This rule deletes person information in1s in the lasses {XIX, XX, XXI, XXII, XXIII} in order to aount for the sole i.(Eah impoverishment rule inreases the set of n's (for whih the powerset is reated) by one,given Trommer's (1999) approah in terms of highly spei� null markers.)Note: { } in (22) indiates a natural lass of in�etion lasses.6.2 Natural Classes of In�etion ClassesNatural Classes of In�etion Classes

• In�etion lass features are not primitives. They an be deomposed into even smaller (bi-nary) features (e.g., [α℄, [β℄). 11

• Cross-lassi�ation of these smaller features makes up the in�etion lasses (eg. lass 1:[+α + β℄; lass 2: [+α − β℄; lass 3: [−α + β℄; lass 4: [−α − β℄).

• In�etion markers an then be underspei�ed for in�etion lass (e.g., a marker bears only[+α℄ and, given the Subset Priniple, is thus ompatible with lass 1 and lass 2).

• In�etion lasses that share at least one primitive feature form a natural lass of in�etionlasses, whih is de�ned by this very feature (eg. lass 1 and lass 2 form a natural lass ofin�etion lasses whih is de�ned by [+α℄).Refs.:Halle (1992), Oltra Massuet (1999), Wiese (1999), Stump (2001), Alexiadou & Müller (2008),Müller (2005), Trommer (2005), Opitz (2006), Weisser (2006).Warembori: An Analysis(23) Transparadigmati Synretism with Subjet Agreement Markers in Warembori (Lower Mam-beramo, New Guinea; Donohue (1999), Hein (2008))In�etion ClassesI II III IV VSG 1. i- ∅(e)- e- e- ya-2. u-/a- w(a)- a- a- a-3. i- y(a)- i- ∅- ∅-NSG 1.EXC am i- am(a)- ame- am i- am i-1.INC k i- k(a)- ke- k i-/ke- k i-2. m i- m(a)- me- m i-/me- m i-3. t i- t(a)- te- t i-/te- t i-
/k/↔[+1, +2℄/m/↔[+2, −sg℄/am/↔[+1, −sg℄/wa/↔[+2, −α, +β,−γ℄/ya/↔[ℵ1, ℵα, −ℵβ℄(/u/↔[+2, −α,−β℄)/e/1↔[+1, +β℄/a/1↔[+2℄/i/1↔[+sg, ℵα,−ℵγ℄/∅/↔[+sg℄/a/2↔[−α, +β℄/i/2↔[+γ℄/e/2↔[+β℄/t/↔[ ℄(24) Deomposition of In�etion Class FeaturesI: [−α,−β, +γ℄II: [−α, +β,−γ℄III: [+α, +β,−γ℄IV: [+α, +β, +γ℄V: [+α,−β, +γ℄?: [+α,−β,−γ℄?: [−α, +β, +γ℄?: [−α,−β,−γ℄6.3 AnêmAnêm DataThurston (1980)1 lists the 20 in�etion lasses (noun lasses) shown in (25) for the delensionof possessive noun phrases in Anêm (East Papuan; West New Britain, Papua New Guinea). Apossessive noun phrase has the form in (25).(25) stem + stem extender + possessive su�x

• A noun an show up in di�erent in�etion lasses, with di�erent meanings.12



• However, in�etion lass membership of nouns annot be predited on the basis of the noun'ssemanti properties: The lasses are not semantially homogeneous.Anêm Paradigms(26) Anem Possessive In�etion Classes1 2 3 4 5 6 7 8 9 101s -� -n-a� -l-� -� -s-� -u-� -e -l-e -l-e -ng-e1p.in -�ng -n-�ng -l-�ng -�ng -s-�ng -u-�ng -eng -l-eng -l-eng -ng-eng1p.ex -în -n-în -l-în -în -s-în -u-în -ên -l-ên -l-ên -ng-ên2s -î -n-î -l-�r -�r -s-�r -u-î -ê -l-ê -l-er -ng-ê2p -îng -n-îng -l-îng -îng -s-îng -u-îng -êng -l-êng -l-êng -ng-êng3mas -u -n-u -l-u -u -s-u -u-u -o -l-o -l-o -ng-o3fem -îm -n-îm -l-îm -îm -s-îm -u-îm -êm -l-êm -l-êm -ng-êm3p -î -n-î -l-î -î -s-î -u-î -ê -l-ê -l-ê -ng-ê11 12 13 14 15 16 17 18 19 201s -k-e -ak-e -a -k-a -g-a -at -�at -d-at -m-at -mo1p.in -k-eng -ak-eng -�ng -k-�ng -g-�ng -n�s -n�s -d-n�s -m-n�s -mo-n�s1p.ex -k-ên -ak-ên -în -k-în -g-în -n�t -n�t -d-n�t -m-n�t -mo-n�t2s -k-ê -ak-ê -îr -k-îr -g-îr -�r -�r -d-�r -m-îr -mo-r2p -k-êng -ak-êng -îng -k-îng -g-îng -ngît -ngît -d-ngît -m-ngît -mo-ngît3mas -k-o -ak-o -î -k-î -g-î -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-l3fem -k-êm -ak-êm -î -k-î -g-î -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-l3p -k-ê -ak-ê -� -� -� -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-lPreditions for AnêmThere are (up to) 42 di�erent in�etion markers distributed over 8 instantiations of grammatialategories (enoding person and number) in 20 in�etion lasses.(27) a. Paradigm Eonomy Priniple, worst ase senario:20 in�etion lasses: the number of markers for the 3rd person singular masulineb. No Blur Priniple, worst ase senario:329 in�etion lasses: ((42-1)×8)+1. In�etion Class Eonomy Theorem, worst ase senario:2 199 023 255 552 in�etion lasses: 242−1Note:

• Again No Blur makes wrong qualitative preditions by postulating that in every grammatialategory only one marker an fail to unambiguously identify in�etion lass. And yet againthis is not the ase in Anêm (eg. -k- and -l- in all persons or -îng and -êng in all persons).
• Given subanalysis (whih is linguistially motivated and derives the synretism patterns in(26)), the number of possible in�etion lasses predited by the In�etion Class EonomyTheorem is signi�antly redued. Both qualitatively and quantitatively, the system in (26)is ompatible with this theorem. 13

Anêm Data: A Closer Look(28) Anem Possessive In�etion Classes1 2 3 4 5 6 7 8 9 101s -� -n-a� -l-� -� -s-� -u-� -e -l-e -l-e -ng-e1p.in -�ng -n-�ng -l-�ng -�ng -s-�ng -u-�ng -eng -l-eng -l-eng -ng-eng1p.ex -în -n-în -l-în -în -s-în -u-în -ên -l-ên -l-ên -ng-ên2s -î -n-î -l-�r -�r -s-�r -u-î -ê -l-ê -l-er -ng-ê2p -îng -n-îng -l-îng -îng -s-îng -u-îng -êng -l-êng -l-êng -ng-êng3mas -u -n-u -l-u -u -s-u -u-u -o -l-o -l-o -ng-o3fem -îm -n-îm -l-îm -îm -s-îm -u-îm -êm -l-êm -l-êm -ng-êm3p -î -n-î -l-î -î -s-î -u-î -ê -l-ê -l-ê -ng-ê11 12 13 14 15 16 17 18 19 201s -k-e -ak-e -a -k-a -g-a -at -�at -d-at -m-at -mo1p.in -k-eng -ak-eng -�ng -k-�ng -g-�ng -n�s -n�s -d-n�s -m-n�s -mo-n�s1p.ex -k-ên -ak-ên -în -k-în -g-în -n�t -n�t -d-n�t -m-n�t -mo-n�t2s -k-ê -ak-ê -îr -k-îr -g-îr -�r -�r -d-�r -m-îr -mo-r2p -k-êng -ak-êng -îng -k-îng -g-îng -ngît -ngît -d-ngît -m-ngît -mo-ngît3mas -k-o -ak-o -î -k-î -g-î -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-l3fem -k-êm -ak-êm -î -k-î -g-î -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-l3p -k-ê -ak-ê -� -� -� -�t/-�l -�t/-�l -d-�t/-î -m-ît/-îl -mo-t/-lPreditions for Anêm (revised)This suggests

• subanalysis of omplex markers into more primitive ones

• natural lasses of in�etion lassesleaving 27 di�erent markers.(29) a. Paradigm Eonomy Priniple, worst ase senario:17 in�etion lasses: the number of markers for the 3rd person singular feminineb. No Blur Priniple, worst ase senario:209 in�etion lasses: ((27-1)×8)+1. In�etion Class Eonomy Theorem, worst ase senario:67 108 864 in�etion lasses: 227−1Note:The No Blur Priniple ontinues to makes wrong qualitative preditions and furthermore annotapture the massive inter lass synretism. In ontrast, the In�etion Class Eonomy Theoremallows for markers to be underspei�ed and the synretism in (28) is thus expeted.Sketh of an AnalysisThe syntati struture on whih the morphology operates will have to provide three morphemes(following Distributed Morphology), one for the stem extender, one for the theme vowel and onefor person and number morphemes. 14



(30) /n/ ↔ [II℄ /�∼î/ ↔ [{I-VI, XIII-XV}℄ /n�s/ ↔ [1p.in; {XVI-XX}℄/l/ ↔ [{III, VIII, IX}℄ /e∼ê/ ↔ [{VII-XII}℄ /at/ ↔ [1s; {XVI-XIX}℄/s/ ↔ [V℄ /o/ ↔ [XX℄ /n�t/ ↔ [1p.ex; {XVI-XX}℄/u/ ↔ [VI℄ /ngît/ ↔ [2p; {XVI-XX}℄/ng/ ↔ [X℄ /t/ ↔ [3;{XVI-XX}℄/k/ ↔ [{XI, XIV}℄ /l/ ↔ [3; {XVI, XVII, XIX, XX}℄/ak/ ↔ [XII℄ /n/ ↔ [1p.ex℄/g/ ↔ [XV℄ /ng/ ↔ [1p.ex, 2p℄/d/ ↔ [XVIII℄ /m/ ↔ [fem℄/m/ ↔ [{XIX, XX}℄ /u/ ↔ [mas; {I-VI}℄/∅/ ↔ [ ℄ /o/ ↔ [mas; {VII-XII}℄/r/ ↔ [2s; {III-V, IX, XIII-XX}℄/∅/ ↔ [1s, 2s, 3p℄Note:
• Further simpli�ation might be possible (e.g., subanalysis of /ng/ sequenes, /u/ and /o/as phonologially onditioned allomorphs); this would further redue the marker inventory,and thus the number of possible in�etion lasses permitted by the In�etion Class EonomyTheorem.
• However, it is not possible to assume three separate systems with separate in�etion markersand separate in�etion lasses beause these systems interat: One would have to postulatethree kinds of lass features on a given stem.6.4 ArapeshArapesh Data

• Dobrin (1999) argues that gender in Woginara Arapesh (Torrielli; Western Papua NewGuinea) is determined by the last segment of the singular form of the noun.
• However, there are in�etion lasses within some genders that are onstituted by di�erentplural su�xes (also f. Arono� (1994)).
• Dobrin provides the system of genders and in�etion lasses shown in (31).
• Gender VII is the only semantially determined one and gender VIII the default gender (thatis why there are two di�erent singular markers, nouns ending in a vowel are assigned to thisgender per default).Arapesh Paradigms(31) Arapesh Genders and In�etion ClassesGender In�-lass s pI 1 by bysII 2 b¯r rybIII 3 g (ga)sIV 4 ku meb5 ku u6 ku rib7 ku ib8 ku guhijer9 ku ijer10 ku komi11 ku heuV 12 Vm (e)ipiVI 13 n b

Gender In�-lass s p14 n abVII 15 n MVIII 16 ñ ²17 V hasIX 18 pu gwis19 pu sX 20 r guhXI 21 t gu22 t toguXII 23 uh-uh ruh24 uh gwiruhXIII 25 ah eh26 uh ih15

Preditions for ArapeshThere are 41 markers distributed over 2 ategories (singular and plural) in 26 in�etion lasses.(32) a. Paradigm Eonomy Priniple, worst ase senario:26 in�etion lasses: the number of markers for the pluralb. No Blur Priniple, worst ase senario:81 in�etion lasses: ((41-1)×2)+1. In�etion Class Eonomy Theorem, worst ase senario:1 099 511 627 776 in�etion lasses: 240−1Note:Yet again the No Blur Priniple makes wrong qualitative preditions in the sense that it expetsonly one marker to not unambiguously identify its in�etion lass. This is the ase in the plural;however, in the singular there are four markers that are not in�etion lass spei�, namely ku, n,pu and t.Arapesh Data: A Closer Look(33) Arapesh Genders and In�etion ClassesGender In�-lass s pI 1 by bysII 2 b¯r rybIII 3 g (ga)sIV 4 ku meb5 ku u6 ku rib7 ku ib8 ku guhijer9 ku ijer10 ku komi11 ku heuV 12 Vm (e)ipiVI 13 n b
Gender In�-lass s p14 n abVII 15 n MVIII 16 ñ ²17 V hasIX 18 pu gwis19 pu sX 20 r guhXI 21 t gu22 t toguXII 23 uh-uh ruh24 uh gwiruhXIII 25 ah eh26 uh ih7. ConlusionConlusion

• The In�etion Class Eonomy Theorem follows from other independently motivated assump-tions and is therefore a theorem.
• If we aept these assumptions (namely Synretism, Elsewhere and Bloking) we expetmarkers with the same form to be one marker, even if they show up in di�erent in�etionlasses.
• No Blur and the In�etion Class Eonomy Theorem restrit the number of possible in�etionlasses over a given inventory of markers in quite di�erent ways. Both predit more in�etionlasses than do atually exist in the three languages. No Blur is somewhat more restritivethan the In�etion Class Eonomy Theorem; however, given subanalysis, the In�etion ClassEonomy Theorem beomes signi�antly more restritive.16



• No Blur restrits not only the number of the in�etion lasses but their form as well andannot aount for the massive transparadigmati synretism.

• The In�etion Class Eonomy Theorem follows from a system where this massive transparadig-mati synretism is expeted and explainable.OutlookProblem:The hypothesis spae an beome quite large even under massive subanalysis.Solution:A further restrition: overlapping marker spei�ations.Generalization:
• Substantial overlap of marker spei�ations is a harateristi of in�etional systems.

• The fewer instantiations of grammatial ategories there are, the more overlap of markerspei�ations we an expet.The Delimiting CaseAssumptions:

• 8 in�etion markers (/a/, /b/, ..., /h/)
• 1 instantiation of a grammatial ategory (e.g., Spanish theme vowels): [1℄
• worst ase senario under In�etion Class Eonomy Theorem: 127 in�etion lasses(34) Possible assignments of spei�ations to markers:a. Markers:(i) /a/ ↔ [ ℄(ii) /b/ ↔ [1℄ or [ ℄(iii) // ↔ [1℄ or [ ℄(iv) et.b. Spei�ity:/h/ > /g/ > /f/ > /e/ > /d/ > // > /b/ > // > /a/. Deativation ombinations and in�etion lasses:

{ } → /h/

{b} → /h/

{b,} → /h/

{,d,e,g} → /h/et.Only 8 in�etion lasses are possible: Most marker deativation ombinations lead to in�etionlass redundanies. Goal for the future: develop a stohasti algorithm (based on typial degrees ofunderspei�ation) that aptures the redundany e�et inurred by marker spei�ation overlap.17
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