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1. Introdution

Bakground:

(i) In Distributed Morphology, paradigms do not exist as genuine objets that, e.g., gram-

matial onstraints an refer to. Rather, paradigms are epiphenomena � essentially, empirial

generalizations that need to be derived in some way.

(ii) This view is inompatible with a more traditional view aording to whih paradigms

exist as genuine entities in the grammar.

(1) Some onstraints on paradigms:

a. The Paradigm Eonomy Priniple (Carstairs (1987))

b. The No Blur Priniple (Carstairs-MCarthy (1994))

. The Basi Instantiated Paradigm Priniple (Williams (1994) vs. Bobaljik (2002))

d. Optimal Paradigms (MCarthy (2003) vs. Bobaljik (2003) � we will disuss this later

in the ourse)

Observation:

(i) Constraints like the Paradigm Eonomy Priniple and No Blur restrit the number of

possible in�etion lasses that an be generated on the basis of a given set of in�etion

markers (for a given grammatial ategory).

(ii) If suh onstraints annot be adopted for prinipled reasons, there is a danger that the

theory is not restritive enough.

(iii) Prinipled reasons that prelude adopting onstraints on the number of possible in�etion

lasses (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

synretism.

(Compare Noyer's (2005) Interlass Synretism Constraint, whih is similar in its e�ets to

No Blur, and fundamentally inompatible with a deomposition of in�etion lass features.)

2. Exursus: Trans-Paradigmati Synretism and Deomposition of In�etion

Class Features

Note:

Intra-paradigmati synretism an be aounted for by deomposing privative ase featues

into more primitive, binary ase features that are ross-lassi�ed (yielding natural lasses of

ases). These primitive features are semantis-based in Jakobson (1962a), Jakobson (1962b),
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T1: Synretism within and aross in�etion lasses in Russian

Im IIf,m IIIf IVn

nom Ø a Ø o

a Ø/a u Ø o

dat u e i u

gen a i i a

inst om oj ju om

lo e e i e

Neidle (1988), Franks (1995)), and syntax-based in Bierwish (1967), Wiese (1999), Müller

(2002); we adopt the latter view.

(2) Deomposition of ases in Russian: [±subjet℄, [±governed℄, [±oblique℄

nominative: [+subj,�gov,�obl℄

ausative: [�subj,+gov,�obl℄

dative: [�subj,+gov,+obl℄

genitive: [+subj,+gov,+obl℄

instrumental: [+subj,�gov,+obl℄

loative: [�subj,�gov,+obl℄

Note:

Trans-paradigmati synretism an be aounted in the same way by deomposing privative

lass features into more primitive, binary lass features that are ross-lassi�ed (yielding

natural lasses of in�etion lasses); see Halle (1992) on Latvian noun in�etion ([±marginal℄,

[±marked℄ in addition to the �standard� lass features A, B); Nesset (1994) on Russian noun

in�etion ([±nom-end℄ and [a/igen-end℄); Oltra Massuet (1999) on verbal in�etion in Catalan;

Stump (2001) on verbal in�etion in Bulgarian; Müller (2005) on Ielandi noun in�etion;

Trommer (2005) on Amhari verbs. Also see Börjesson (2006) (Slovene noun delension),

Opitz (2006) (Albanian noun delension), and Weisser (2006) (Croatian noun delension).

(3) Deomposition of in�etion lasses in Russian: [±α℄, [±γ℄

I: [+α,�γ℄ zavodm (`fatory')

II: [�α,+γ℄ komnatf (`room'), mu²£in-m (`man')

III: [�α,�γ℄ tetrad'f (`notebook')

IV: [+α,+γ℄ mestn (`plae')

(4) In�etion markers (singular):

a. /oj/: {[+N℄,[�α,+γ℄,[+subj,�gov,+obl℄}

b. /ju/: {[+N℄,[�α,�γ℄,[+subj,�gov,+obl℄}

. /om/: {[+N℄,[+α℄,[+subj,�gov,+obl℄}

d. /e/: {[+N℄,[�α,+γ℄,[�subj,+gov,+obl℄}
e. /e/: {[+N℄,[¬(�α,�γ)℄,[�gov,+obl℄}

f. /o/: {[+N℄,[+α,+γ℄,[�obl℄}

g. /Ø/: {[+N℄,[�γ℄,[�obl℄}

h. /i/: {[+N℄,[�α℄,[+obl℄}

i. /u/: {[+N℄,[�subj,+gov℄}
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j. /a/: {[+N℄}

Note:

Underspei�ed lass information is underlined in in�etion marker spei�ations.

→ End of exursus. Bak to paradigm eonomy.

Two possible strategies:

(i) argue that the question of how in�etion lasses an be onstrained is irrelevant from a

synhroni perspetive;

(ii) argue that restritions on the number of possible in�etion lasses (based on a given

marker inventory) follow from independently motivated assumptions, without invoking

spei� onstraints that expliitly impose restritions on possible in�etion lasses.

I adopt the latter strategy.

A meta-priniple that restrits possible in�etional systems (null hypothesis for both hild

and linguist) (Alexiadou & Müller (2008)):

(5) Synretism Priniple:

Identity of form implies identity of funtion

(within a ertain domain, and unless there is evidene to the ontrary).

Claim:

Aompanied by two simple and widely aepted auxiliary assumptions (whih I all Elsewhere

and Bloking), the Synretism Priniple signi�antly restrits the number of possible in�etion

lasses by itself:

(6) In�etion Class Eonomy Theorem:

Given a set of n in�etion markers, there an be at most 2

n−1
in�etion lasses, inde-

pendently of the number of grammatial ategories that the markers have to distribute

over.

3. Paradigm Eonomy

3.1. The Paradigm Eonomy Priniple

Bakground question:

What is the largest number of in�etion lasses (paradigms) whih a given array of in�etional

resoures an be organized into?

(7) The Paradigm Eonomy Priniple (Carstairs (1987, 51)):

When in a given language L more than one in�etional realization is available for some

bundle or bundles of non-lexially-determined morphosyntati properties assoiated

with some part of 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 suh rival realizations.

Consequene:

The number of (maro-) in�etion lasses does not exeed the greatest number of allomorphs.
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(8) An impossible paradigm (Carstairs-MCarthy (1998)):

Class A Class B Class C Class D

Cell 1 a a f f

Cell 2 b e e e

Cell 3   h h

Cell 4 d d d g

• number of in�etion lasses: 4

• greatest number of allomorphi variation: 2

(9) Hungarian present inde�nite verb in�etion

Indiative Subjuntive

Sg 1 ok, ek, ök, om, em, öm ak, ek am em

2 (a)sz, (e)sz, ol, el, öl Ø, ál, él

3 Ø, ik on, en, ön, ék

Pl 1 unk, ünk unk, ünk

2 (o)tok, (e)tek, (ö)tök atok, etek

3 (a)nak, (e)nek anak, enek

Logial possibility:

Given omplete independene of distribution of markers over (maro-) in�etion lasses:

276.480 in�etion lasses.

Atual (maro-) in�etion lasses:

very few. How many exatly?

(10) Some Hungarian verbs

Indiative

olvasni ülni enni érteni írni

`read' `sit' `eat' `understand' `write'

Sg 1 olvas-ok ül-ök esz-em ért-ek ír-ok

2 olvas-ol ül-sz esz-el ért-esz ír-sz

3 olvas-Ø ül-Ø esz-ik ért-Ø ír-Ø

Pl 1 olvas-unk ül-ünk esz-unk ért-ünk ír-unk

2 olvas-tok ül-tök esz-tek ért-etek ír-tok

3 olvas-nak ül-nek esz-nek ért-enek ír-nak

Subjuntive

Sg 1 olvas-ak ülj-ek egy-em értj-ek irj-ak

2 olvas-Ø/-ál ülj-Ø/-él egy-él értj-Ø/-él írj-Ø/-ál

3 olvas-on ülj-en egy-ek értj-en írj-on

Pl 1 olvas-unk ülj-ünk egy-ünk értj-ünk írj-unk

2 olvas-atok ülj-etek egy-etek értj-etek írj-atok

3 olvas-anak ülj-enek egy-enek értj-enek írj-anak

Conlusion:

Abstrating away from di�erenes that are (morpho-) phonologially preditable, there are
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only two (maro-) in�etion lasses: the normal onjugation and the ik onjugation (eah

with a bak-vowel and a front-vowel version).

(11) Hungarian present inde�nite onjugations: analysis

Indiative Subjuntive

normal ik normal ik

Sg 1 ok om ak am

2 ol (after sibilants) ol Ø/ál Ø/ál

asz (elsewhere)

3 Ø ik on ék

Pl 1 unk unk unk unk

2 (o)tok (o)tok (o)tok (o)tok

3 (a)nak (a)nak (a)nak (a)nak

Observation:

The Paradigm Eonomy Priniple ruially relies on the notion of maro-paradigm (or maro-

in�etion lass).

(12) Maro-Paradigm:

A maro-paradigm onsists of:

a. any two or more similar paradigms whose in�etional di�erenes either an be a-

ounted for phonologially, or else orrelate onsistently with di�erenes in semanti

or lexially determined syntati properties (like gender);

or

b. any paradigm whih annot be thus ombined with other paradigm(s).

(13) German noun in�etion

I: mas, neut II: mas III: neut, mas IV: mas, neut

Hundm (`dog'), Baumm (`tree') Buhn (`book'), Strahlm (`ray')

Shafn (`sheep') Floßn (`raft') Mannm (`man') Augen (`eye')

nom/sg Ø Ø Ø Ø

a/sg Ø Ø Ø Ø

dat/sg Ø Ø Ø Ø

gen/sg (e)s (e)s (e)s (e)s

nom/pl (e) �(e) �er (e)n

a/pl (e) �(e) �er (e)n

dat/pl (e)n �(e)n �ern (e)n

gen/pl (e) �(e) �er (e)n

V: mas (`weak') VI: fem VII: fem VIII: fem

Planetm (`planet') Ziegef (`goat') Mausf (`mouse') Drangsalf

(`distress')

nom/sg Ø Ø Ø Ø

a/sg (e)n Ø Ø Ø

dat/sg (e)n Ø Ø Ø
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gen/sg (e)n Ø Ø Ø

nom/pl (e)n (e)n �(e) (e)

a/pl (e)n (e)n �(e) (e)

dat/pl (e)n (e)n �(e)n (e)n

gen/pl (e)n (e)n �(e) (e)

German noun in�etion and paradigm eonomy:

The lassi�ation in (13) is that of Alexiadou & Müller (2008), but there is a similar

taxonomy of in�etion lasses in Carstairs (1986, 8). (Carstairs atually has 14 in�etion

lasses, inluding ones with s as a plural marker.)

Observation:

The greatest number of allomorphi variation is 4 (nom/a/gen plural; 5 if /s/ is inluded).

Conlusion:

There an at most be 4 (5) maro-in�etion lasses.

(14) Maro-in�etion lasses for German noun delension

a. III (�er-plural)

b. V (so-alled `weak masulines')

. IV/VI (en-plural; gen/sg s for mas/neut; gen/sg Ø for fem)

d. II/VII (�e-plural; gen/sg s for mas/neut; gen/sg Ø for fem)

e. I/VIII (e-plural; gen/sg s for mas/neut; gen/sg Ø for fem)

Problem:

It seems that (14-de) must be ombined into a single marolass, with Umlaut aounted for

independently (viz., (morpho-) phonologially). Carstairs (1987, 58): Stem allomorphy does

indeed not give rise to di�erent maro-in�etion lasses (there is �a distintion between a�xal

and non-a�xal in�etion�).

(15) Russian noun in�etion

a. Singular

Ia/Ibm IIa/IIbf,m IIIa/IIIbf IVa/IVbn

nom/sg Ø a Ø o

a/sg Ø/a u Ø o

dat/sg u e i u

gen/sg a i i a

inst/sg om oj ju om

lo/sg e e i e

b. Plural
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Ia/Ibm IIa/IIbf,m IIIa/IIIbf IVa/IVbn

nom/pl y y i a

a/pl y/ov y/Ø i/ej a/Ø

dat/pl am am jam am

gen/pl ov Ø ej Ø

inst/pl ami ami jami ami

lo/pl ax ax jax ax

Problem:

1. If the [a← gen℄ animay e�et with lass I noun stems and all plural noun stems gives

rise to di�erent in�etion lasses in eah ase, the number of in�etion lasses would

have to be 8.

2. However, the greatest number of allomorphi variation is 4 (ausative singular).

Solution:

• The variation in a/sg (lass 1) and a/pl (all lasses) ontexts orrelates onsistently

with di�erenes in semanti properties (animay), and is thus preditable: 8 → 4.

• The di�erenes between lass 1 and lass 4 are also preditable on the basis of gender:

4 → 3.

• Thus, there are only three maro-in�etion lasses in Russian noun delension.

Conlusion:

Given the onept of maro-paradigm (or maro-in�etion lass), ounter-examples to the

Paradigm Eonomy Priniple an be explained away. On this view, if a di�erent in�etional

pattern an be desribed by invoking gender features, semanti features (like animay),

phonologial features, or if it involves non-a�xal in�etion, it is irrelevant for paradigm

eonomy: Only those di�erenes ount whih are absolutely irreduible.

Problem:

(i) Without a onept like that of a maro-paradigm, the Paradigm Eonomy Priniple would

be muh too restritive; it would exlude many of the attested in�etion patterns in languages

with in�etion lasses.

(ii) However, assuming suh a liberal notion of maro-paradigm redues the Paradigm Eon-

omy Priniple's preditive power.

3.2. No Blur

Bakground:

The No Blur Priniple is proposed in Carstairs-MCarthy (1994) as a suessor to his earlier

Paradigm Eonomy Priniple.

(16) The No Blur Priniple (Carstairs-MCarthy (1994, 742)):

Within any set of ompeting in�etional realizations for the same paradigmati ell, no

more than one an fail to identify in�etion lass unambiguously.

Underlying idea:

There is typially one elsewhere marker that is not spei�ed for in�etion lass, but no more
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than that.

Note:

Just like the Paradigm Eonomy Priniple, the No Blur Priniple bloks (what looks like) a

onstant re-use of in�etional material in various in�etion lasses, and thereby restrits the

number of possible in�etion lasses over a given inventory of markers. (Comment: However,

this is exatly what seems to happen in in�etional systems of various types, again and again.

Moreover, No Blur, at least as a tendeny, is in on�it with the existene of trans-paradigmati

synretism).

(17) Strong feminine in�etion lasses in Ielandi

Fa Fa

′

Fi F1 F2

vél (`ma- drottning mynd geit vík

(hine') (`queen') (`piture') (`goat') (`bay')

nom sg vél-Ø drottning-Ø mynd-Ø geit-Ø vík-Ø

a sg vél-Ø drottning-u mynd-Ø geit-Ø vík-Ø

dat sg vél-Ø drottning-u mynd-Ø geit-Ø vík-Ø

gen sg vél-ar drottning-ar mynd-ar geit-ar vík-ur

nom pl vél-ar drottning-ar mynd-ir geit-ur vík-ur

a pl vél-ar drottning-ar mynd-ir geit-ur vík-ur

dat pl vél-um drottning-um mynd-um geit-um vík-um

gen pl vél-a drottning-a mynd-a geit-a vík-a

Analysis (Carstairs-MCarthy (1994, 740-742)):

• Genitive singular and nominative plural are the leading forms (`Kennformen'; f. Wurzel

(1987)).

• Markers for gen/sg: ur ↔ gen/sg, lass F2; ar ↔ gen/sg.

• Markers for nom/pl: ar ↔ nom/pl, lass Fa; ir ↔ nom/pl, lass Fi; ur ↔ nom/pl

Problem:

The No Blur Priniple makes wrong preditions if the omplete system of Ielandi noun

delension is taken in to aount: In both gen/sg and nom/pl ontexts, there is more than

one marker that fails to unambiguously identify in�etion lass.

(18) The omplete system of in�etion lasses in Ielandi noun in�etion (Kress (1982),

Müller (2005)):

1 2 3 4 5 6 7 8 9 10 11 12

Ma Na Fa(

′

) Mi Fi Mu M F1 F2 Mw Nw Fw

nom sg ur Ø Ø ur Ø ur ur Ø Ø i a a

a sg Ø Ø Ø (u) Ø Ø Ø Ø Ø Ø a a u

dat sg i i Ø (u) Ø Ø i i Ø Ø a a u

gen sg s s ar ar ar ar ar ar ur a a u

nom pl ar Ø ar ir ir ir ur ur ur ar u ur

a pl a Ø ar i ir i ur ur ur a u ur

dat pl um um um um um um um um um um um um

gen pl a a a a a a a a a a (n)a (n)a
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Solution:

• No Blur holds only for a set of in�etion lasses of the same gender.

• However, this still does not seem to su�e: In masuline nom/pl ontexts, neither ar

(Ma, Mw) nor ir (Mi, Mu) unambiguously identi�es in�etion lass.

Trans-paradigmati synretism and No Blur:

This problem is indiative of a more general potential problem that is raised by the No

Blur Priniple (as well as by Noyer's (2005) related Interlass Synretism Constraint):

Trans-paradigmati synretism is a reurring pattern of in�etional systems. This pattern

has suessfully been addressed by standard tehniques (Jakobson (1936), Bierwish (1967))

involving feature deomposition and underspei�ation (whih permits a referene by

in�etion marker spei�ations to natural lasses of in�etion lasses). See Halle (1992),

Oltra Massuet (1999), Wiese (1999), Stump (2001), Alexiadou & Müller (2008), Müller

(2005), Trommer (2005), Börjesson (2006), Opitz (2006), Weisser (2006). In all these

approahes, more than one of the in�etion markers ompeting for a given instantiation of a

grammatial ategory fails to unambiguously identify in�etion lass, in violation of the No

Blur Priniple.

Conlusion:

(i) Paradigm Eonomy Priniple and No Blur Priniple (Noyer's Interlass Synretism Con-

straint) redue the set of logially possible in�etion lasses (based on a given inventory of

markers) to a very small set.

(ii) However, these onstraints onstantly fae the danger of being too restritive.

(iii) Furthermore, these onstraints are inompatible with the view that paradigms are mere

epiphenomena, and with the view that trans-paradigmati synretism an be aounted for

by invoking lass feature deomposition and underspei�ation.

(iv) This warrants looking for alternative ways of bringing about paradigm eonomy.

4. Claim

(19) In�etion Class Eonomy Theorem:

Given a set of n in�etion markers, there an be at most 2

n−1

in�etion lasses, inde-

pendently of the number of instantiations of the grammatial ategory that the markers

have to distribute over.

Note:

The number of 2

n−1

in�etion lasses enodes the powerset of the inventory of markers,

minus one radially underspei�ed marker. For instane: Assuming an abstrat system with

�ve markers and six instantiations of a grammatial ategory (e.g., ase), the In�etion Class

Eonomy Theorem states that there an at most be sixteen (i.e., 2

5−1

= 2

4

) in�etion lasses,

out of the 15.625 (i.e., 5

6

) that would otherwise be possible.

Claim:

The In�etion Class Eonomy Theorem follows under any morphologial theory that makes

the three assumptions in (20), (21), and (22), whih I all `Synretism', `Elsewhere', and

`Bloking'.

(I basially presuppose an approah along the lines of Distributed Morphology (Halle &
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Marantz (1993; 1994), Noyer (1992)), but things are exatly the same under alternative mor-

phologial theories, e.g., Minimalist Morphology (Wunderlih (1996; 1997)), or Paradigm

Funtion Morphology (Stump (2001)).)

(20) Synretism (�rst assumption):

The Synretism Priniple holds: For eah marker, there is a unique spei�ation of

morpho-syntati features.

Note:

The Synretism Priniple underlies muh reent (and, based on the Jakobsonian tradition,

some not so reent) work in in�etional morphology; it provides simple and elegant analyses,

and it has been empirially on�rmed for a variety of in�etional systems in the world's

languages.

(21) Elsewhere (seond assumption):

There is always one elsewhere marker that is radially underspei�ed with respet to in-

�etion lass (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

of in�etional morphology, inluding Distributed Morphology, Minimalist Morphology, and

Paradigm Funtion Morphology.

(ii) The assumption that there is always one radially underspei�ed elsewhere marker in

in�etional 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

of markers in paradigms (where natural lasses aptured by non-radial underspei�ation is

unlikely to be involved).

(ii-b) It ensures that there are (usually) no paradigmati gaps in in�etional systems (whih

should otherwise be an option, given underspei�ation).

(22) Bloking (third assumption):

Competition of underspei�ed markers is resolved by hoosing the most spei� marker:

For all (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

part of the de�nition of the Subset Priniple, see Halle (1997)), in Minimalist Morphology

(see Wunderlih (1996; 1997; 2004)), and in Paradigm Funtion Morphology (Stump (2001)

alls the relevant onstraint Panini's Priniple).

Consequene:

(i) Synretism is systemati in the sense that ideally, only one spei�ation of morpho-

syntati features is assoiated with any given in�etion marker.

(ii) For any given fully spei�ed ontext, there is always one in�etion marker that �ts.

(iii) For any given fully spei�ed ontext, there is never more than one in�etion marker that
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�ts.

(Elsewhere and Bloking emerge as two sides of the same oin; see `Completeness' and

`Uniqueness' in Wunderlih (1996, 99).)

Two remaining issues:

(i) How does the In�etion Class Eonomy Theorem onstrain in�etional systems?

(ii) How does the In�etion Class Eonomy Theorem follow as a theorem from Synretism,

Elsewhere, and Bloking?

5. Illustration

(23) Two versions of the basi question:

a. Given an inventory of markers for a ertain domain (e.g., noun in�etion), how many

in�etion lasses an there be?

b. Given an inventory of markers with assoiated features enoding a grammatial at-

egory (e.g., ase) for a ertain domain (e.g., noun in�etion), how many in�etion

lasses an there be?

Assumption:

(23-a) is the more interesting question: It does not presuppose that the spei�ation of a

marker for 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 (23-b).)

A system without restritions:

If, in a given domain (e.g., noun in�etion), there are n markers for m instantiations of a

grammatial ategory (e.g., ase), the markers an be grouped into n

m

distint in�etion

lasses (i.e., the set of m-tuples over an input set with n members). [Thanks to the omp4ling

toolbox, UMass linguistis.℄

Abstrat example 1: 3 markers, 4 ases: 81 (= 3

4

) possible in�etion lasses

a a a a

a a a b

a a a 

a a b a

a a b b

a a b 

a a  a

a a  b

a a  

a b a a

a b a b

a b a 

a b b a

a b b b

a b b 

a b  a

a b  b

a b  

a  a a

a  a b

a  a 

a  b a

a  b b

a  b 

a   a

a   b

a   

b a a a

b a a b

b a a 

b a b a

b a b b

b a b 

b a  a

b a  b

b a  

b b a a

b b a b

b b a 

b b b a

b b b b

b b b 

b b  a

b b  b

b b  

b  a a

b  a b

b  a 

b  b a

b  b b

b  b 

b   a

b   b

b   

 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

   

Note:

(i) The letters a, b, and  stand for the three markers.
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(ii) All four-letter rows (4-tuples separated by either a vertial line or a line break) orrespond

to one 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 third one for the third instantiation of ase (e.g., dative), and the fourth one for the fourth

instantiation of ase (e.g., genitive).

(iii) It is unlikely that a language an be found in whih eighty-one in�etion lasses have been

generated on the basis of three markers and four instantiations of a grammatial ategory.

(24) Preditions for example 1

a. Paradigm Eonomy Priniple, worst ase senario:

3 in�etion lasses: the size of the inventory

b. No Blur Priniple, worst ase senario:

9 in�etion lasses: ((3-1)×4)+1

. In�etion Class Eonomy Theorem, worst ase senario:

4 in�etion lasses: 2

3−1

(25) 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 be ausative markers); still, there an then only be three distint in�etion lasses.

(26) 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 b or  (baaa, abaa, aaba, aaab, aaa, aaa, aaa, aaa), so that all lasses respet

the No Blur Priniple.

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 violation of the No Blur Priniple beause either b or  (or both) will ease

to be in�etion-lass spei�.

e. In general, the No Blur Priniple predits that there an at most be ((n-1)×m)+1

in�etion lasses, for n markers and m instantiations of a grammatial ategory:

Every marker exept for one � the default marker, hene ��1� � an appear for a

given instantiation of a grammatial ategory only in one in�etion lass; and �+1�

aptures a lass onsisting exlusively of default markers.

Note:

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 not hange things: This would be ompatible with No Blur, but it ould not

inrease the number of possible in�etion lasses. In the ase at hand, the maximal set of

in�etion lasses would inlude aba, bba, ba, aaa, aa, abaa, abba, abb, ab.

(27) Preditions for example 2

a. Paradigm Eonomy Priniple, worst ase senario:

5 in�etion lasses: the size of the inventory

b. No Blur Priniple, worst ase senario:

12



Abstrat example 2: 5 markers, 3 ases: 125 (= 5

3

) possible in�etion lasses

a a a

a a b

a a 

a a d

a a e

a b a

a b b

a b 

a b d

a b e

a  a

a  b

a  

a  d

a  e

a d a

a d b

a d 

a d d

a d e

a e a

a e b

a e 

a e d

a e e

b a a

b a b

b a 

b a d

b a e

b b a

b b b

b b 

b b d

b b e

b  a

b  b

b  

b  d

b  e

b d a

b d b

b d 

b d d

b d e

b e a

b e b

b e 

b e d

b 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 a

d a b

d a 

d a d

d a e

d b a

d b b

d b 

d b d

d b e

d  a

d  b

d  

d  d

d  e

d d a

d d b

d d 

d d d

d d e

d e a

d e b

d e 

d e d

d e e

e a a

e a b

e a 

e a d

e a e

e b a

e b b

e b 

e b d

e b e

e  a

e  b

e  

e  d

e  e

e d a

e d b

e d 

e d d

e d e

e e a

e e b

e e 

e e d

e e e

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: 2

5−1

(28) Preditions for example 3

a. Paradigm Eonomy Priniple, worst ase senario:

5 in�etion lasses: the size of the inventory

b. No Blur Priniple, worst ase senario:

17 in�etion lasses: ((5-1)×4)+1

(E.g., aaaa, baaa, abaa, aaba, aaab, aaa, aaa, aaa, aaa, daaa, adaa, aada, aaad,

eaaa, aeaa, aaea, aaae.)

. In�etion Class Eonomy Theorem, worst ase senario:

16 in�etion lasses: 2

5−1

Conlusion so far:

The In�etion Class Eonomy Theorem restrits possible in�etion lasses in a way that is

roughly omparable to the Paradigm Eonomy and No Blur Priniples.

6. Deriving the In�etion Class Eonomy Theorem

Reall:

(i) Synretism: Only one morpho-syntati feature spei�ation is assoiated with eah

marker of the inventory for a given morphologial domain (exeptions apart).

(ii) Elsewhere: There is always one marker that in priniple �ts into every ontext of fully

spei�ed morpho-syntati features.

(iii) Bloking: There is always only one marker that an in fat be used for any fully spei�ed

ontext of morpho-syntati features.

(29) Argument via marker deativation ombinations:
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Abstrat example 3: 5 markers, 4 ases: 625 (= 5

4

) possible in�etion lasses

a a a a

a a a b

a a a 

a a a d

a a a e

a a b a

a a b b

a a b 

a a b d

a a b e

a a  a

a a  b

a a  

a a  d

a a  e

a a d a

a a d b

a a d 

a a d d

a a d e

a a e a

a a e b

a a e 

a a e d

a a e e

a b a a

a b a b

a b a 

a b a d

a b a e

a b b a

a b b b

a b b 

a b b d

a b b e

a b  a

a b  b

a b  

a b  d

a b  e

a b d a

a b d b

a b d 

a b d d

a b d e

a b e a

a b e b

a b e 

a b e d

a b e e

a  a a

a  a b

a  a 

a  a d

a  a e

a  b a

a  b b

a  b 

a  b d

a  b e

a   a

a   b

a   

a   d

a   e

a  d a

a  d b

a  d 

a  d d

a  d e

a  e a

a  e b

a  e 

a  e d

a  e e

a d a a

a d a b

a d a 

a d a d

a d a e

a d b a

a d b b

a d b 

a d b d

a d b e

a d  a

a d  b

a d  

a d  d

a d  e

a d d a

a d d b

a d d 

a d d d

a d d e

a d e a

a d e b

a d e 

a d e d

a d e e

a e a a

a e a b

a e a 

a e a d

a e a e

a e b a

a e b b

a e b 

a e b d

a e b e

a e  a

a e  b

a e  

a e  d

a e  e

a e d a

a e d b

a e d 

a e d d

a e d e

a e e a

a e e b

a e e 

a e e d

a e e e

b a a a

b a a b

b a a 

b a a d

b a a e

b a b a

b a b b

b a b 

b a b d

b a b e

b a  a

b a  b

b a  

b a  d

b a  e

b a d a

b a d b

b a d 

b a d d

b a d e

b a e a

b a e b

b a e 

b a e d

b a e e

b b a a

b b a b

b b a 

b b a d

b b a e

b b b a

b b b b

b b b 

b b b d

b b b e

b b  a

b b  b

b b  

b b  d

b b  e

b b d a

b b d b

b b d 

b b d d

b b d e

b b e a

b b e b

b b e 

b b e d

b b e e

b  a a

b  a b

b  a 

b  a d

b  a e

b  b a

b  b b

b  b 

b  b d

b  b e

b   a

b   b

b   

b   d

b   e

b  d a

b  d b

b  d 

b  d d

b  d e

b  e a

b  e b

b  e 

b  e d

b  e e

b d a a

b d a b

b d a 

b d a d

b d a e

b d b a

b d b b

b d b 

b d b d

b d b e

b d  a

b d  b

b d  

b d  d

b d  e

b d d a

b d d b

b d d 

b d d d

b d d e

b d e a

b d e b

b d e 

b d e d

b d e e

b e a a

b e a b

b e a 

b e a d

b e a e

b e b a

b e b b

b e b 

b e b d

b e b e

b e  a

b e  b

b e  

b e  d

b e  e

b e d a

b e d b

b e d 

b e d d

b e d e

b e e a

b e e b

b e e 

b e e d

b e e e

 a a a

 a a b

 a a 

 a a d

 a a e

 a b a

 a b b

 a b 

 a b d

 a b e

 a  a

 a  b

 a  

 a  d

 a  e

 a d a

 a d b

 a d 

 a d d

 a d e

 a e a

 a e b

 a e 

 a e d

 a e e

 b a a

 b a b

 b a 

 b a d

 b a e

 b b a

 b b b

 b b 

 b b d

 b b e

 b  a

 b  b

 b  

 b  d

 b  e

 b d a

 b d b

 b d 

 b d d

 b d e

 b e a

 b e b

 b e 

 b e d

 b 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 a

 d a b

 d a 

 d a d

 d a e

 d b a

 d b b

 d b 

 d b d

 d b e

 d  a

 d  b

 d  

 d  d

 d  e

 d d a

 d d b

 d d 

 d d d

 d d e

 d e a

 d e b

 d e 

 d e d

 d e e

 e a a

 e a b

 e a 

 e a d

 e a e

 e b a

 e b b

 e b 

 e b d

 e b e

 e  a

 e  b

 e  

 e  d

 e  e

 e d a

 e d b

 e d 

 e d d

 e d e

 e e a

 e e b

 e e 

 e e d

 e e e

d a a a

d a a b

d a a 

d a a d

d a a e

d a b a

d a b b

d a b 

d a b d

d a b e

d a  a

d a  b

d a  

d a  d

d a  e

d a d a

d a d b

d a d 

d a d d

d a d e

d a e a

d a e b

d a e 

d a e d

d a e e

d b a a

d b a b

d b a 

d b a d

d b a e

d b b a

d b b b

d b b 

d b b d

d b b e

d b  a

d b  b

d b  

d b  d

d b  e

d b d a

d b d b

d b d 

d b d d

d b d e

d b e a

d b e b

d b e 

d b e d

d b e e

d  a a

d  a b

d  a 

d  a d

d  a e

d  b a

d  b b

d  b 

d  b d

d  b e

d   a

d   b

d   

d   d

d   e

d  d a

d  d b

d  d 

d  d d

d  d e

d  e a

d  e b

d  e 

d  e d

d  e e

d d a a

d d a b

d d a 

d d a d

d d a e

d d b a

d d b b

d d b 

d d b d

d d b e

d d  a

d d  b

d d  

d d  d

d d  e

d d d a

d d d b

d d d 

d d d d

d d d e

d d e a

d d e b

d d e 

d d e d

d d e e

d e a a

d e a b

d e a 

d e a d

d e a e

d e b a

d e b b

d e b 

d e b d

d e b e

d e  a

d e  b

d e  

d e  d

d e  e

d e d a

d e d b

d e d 

d e d d

d e d e

d e e a

d e e b

d e e 

d e e d

d e e e

e a a a

e a a b

e a a 

e a a d

e a a e

e a b a

e a b b

e a b 

e a b d

e a b e

e a  a

e a  b

e a  

e a  d

e a  e

e a d a

e a d b

e a d 

e a d d

e a d e

e a e a

e a e b

e a e 

e a e d

e a e e

e b a a

e b a b

e b a 

e b a d

e b a e

e b b a

e b b b

e b b 

e b b d

e b b e

e b  a

e b  b

e b  

e b  d

e b  e

e b d a

e b d b

e b d 

e b d d

e b d e

e b e a

e b e b

e b e 

e b e d

e b e e

e  a a

e  a b

e  a 

e  a d

e  a e

e  b a

e  b b

e  b 

e  b d

e  b e

e   a

e   b

e   

e   d

e   e

e  d a

e  d b

e  d 

e  d d

e  d e

e  e a

e  e b

e  e 

e  e d

e  e e

e d a a

e d a b

e d a 

e d a d

e d a e

e d b a

e d b b

e d b 

e d b d

e d b e

e d  a

e d  b

e d  

e d  d

e d  e

e d d a

e d d b

e d d 

e d d d

e d d e

e d e a

e d e b

e d e 

e d e d

e d e e

e e a a

e e a b

e e a 

e e a d

e e a e

e e b a

e e b b

e e b 

e e b d

e e b e

e e  a

e e  b

e e  

e e  d

e e  e

e e d a

e e d b

e e d 

e e d d

e e d e

e e e a

e e e b

e e e 

e e e d

e e e e
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a. Sine eah in�etion marker M an only be assoiated with one spei�ation of

morpho-syntati features (beause of Synretism), it follows that for eah in�e-

tion marker M and for eah in�etion lass I, it must be the ase that M is either

ompatible with I or inompatible with I.

b. A marker is ompatible with an in�etion lass I if it bears no in�etion lass feature,

if it bears fully spei�ed in�etion lass information that ompletely haraterizes I,

or if it is haraterized by a set of underspei�ed in�etion lass features that is a

subset of the fully spei�ed set of features that haraterize the in�etion lass.

. M is ativated for I if it is ompatible with it; and deativated for I if it is inompatible

with it.

(If a marker is ativated for an in�etion lass I, this does not imply that it will

atually be used by I � there may well be a more spei� marker that bloks it.)

d. Bloking ensures that eah in�etion lass an be de�ned in terms of the markers

that are ative in it: For all ompeting markers α and β, it is �xed one and for all

by the markers' feature spei�ations (and independently of in�etion lasses) that

either β is more spei� than α, or α is more spei� than β.

e. Hene, if the same set of markers is ativated for two in�etion lasses I1 and I2, I1

must be idential to I2.

f. Conversely, sine every marker is either ativated or deativated for any given in-

�etion lass, it also follows that if the same set of markers is deativated for two

in�etion lasses I1 and I2, I1 and I2 must be the same in�etion lass (beause the

same set of markers is then ativated for I1 and I2, beause a marker /x/ an only

have one spei�ation [ξ℄, and beause spei�ity relations among ompeting markers

are �xed).

g. In order to determine the maximal number of in�etion lasses on the basis of a given

inventory of markers, it now su�es to suessively deativate all possible marker

ombinations.

h. Starting with the full inventory of markers, we an proeed by suessively deativat-

ing all ombinations of markers, whih yields lass after lass.

i. Thus, all markers of the inventory are ompatible with lass I1; all exept for marker

a are ompatible with lass I2; all exept for markers a, b are ompatible with lass

I3; and so forth.

j. However, by assumption (Elsewhere), one marker always is the elsewhere (default)

marker: It is ompatible with all in�etion lasses beause it is radially underspei-

�ed; and therefore it annot be deativated by de�nition.

k. Consequently, all possible marker deativation ombinations are provided by the pow-

erset of the set of all the markers of the inventory minus the elsewhere marker: 2

n−1

,

for n markers.

l. Thus, given a set of n in�etion markers, there an be at most 2

n−1

marker deati-

vation ombinations.

m. Sine marker deativation ombinations fully determine possible in�etion lasses,

it now follows that given a set of n in�etion markers, there an be at most 2

n−1

in�etion lasses.

Note:

This reasoning is independent of the number of instantiations of the grammatial ategory
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(e.g., the number of ases) that a set of markers needs to distribute over. In ontrast to

what is the ase under the No Blur Priniple, an inrease in instantiations of a grammatial

ategory does not indue an inrease in possible in�etion lasses over a given inventory of

markers. Hene:

(30) In�etion Class Eonomy Theorem:

Given a set of n in�etion markers, there an be at most 2

n−1

in�etion lasses, inde-

pendently of the number of grammatial ategories that the markers have to distribute

over.

7. Examples

7.1. A First Example

Note:

In order to illustrate the possible marker deativation patterns, the ase ategories are now

alled 1, 2, 3, and 4. Given an inventory of three markers, there are 2

3−1

= 4 deativation

ombinations.

(31) Example 1 revisited:

a. 3 markers: {a, b, }

b. 4 ases: 1, 2, 3, 4

. Deativation ombinations: { {b, }, {b}, {}, {} }

Observation:

Of the 81 in�etion lasses that would logially be possible under, only four remain, given

Synretism, Underspei�ation, and Bloking (i.e., the In�etion Class Eonomy Theorem).

This result holds under any spei�ity-indued order of the markers, and under any assignment

of ase features to markers.

(32) A possible assignment of ase spei�ations to markers:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [12℄

(iii) // ↔ [234℄

b. Spei�ity:

/b/ > // > /a/

. Deativation ombinations and in�etion lasses:

{b, } → aaaa

{b} → a

{} → bbaa

{ } → bb

(33) Another possible assignment of ase spei�ations to markers:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [234℄

(iii) // ↔ [4℄
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b. Spei�ity:

// > /b/ > /a/

. Deativation ombinations and in�etion lasses:

{b, } → aaaa

{b} → aaa

{} → abbb

{ } → abb

Note:

The question of how the ases 1, 2, 3, 4 are derived from more primitive deomposed features

(e.g., how [234℄ an be a natural lass), and how systems with apparently unnatural lasses

(under minimal deomposition) are derived, is orthogonal.

7.2. A seond example

(34) Example 3 revisited:

a. 5 markers: {a, b, , d, e}

b. 4 ases: 1, 2, 3, 4

(35) A possible hoie:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [23℄

(iii) // ↔ [14℄

(iv) /d/ ↔ [3℄

(v) /e/ ↔ [34℄

b. Spei�ity:

/d/ > /e/ > // > /b/ > /a/

. Deativation ombinations

& in�etion lasses:

{b, , d, e} → aaaa

{b, , d} → aaee

{b, , e} → aada

{b, } → aade

{b, d, e} → aa

{b, d} → aee

{b, e} → ad

{b} → ade

{, d, e} → abba

{, d} → abee

{, e} → abda

{} → abde

{d, e} → bb

{d} → bee

{e} → bd

{ } → bde

(36) Another possible hoie:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [ ℄

(iii) // ↔ [1℄

(iv) /d/ ↔ [2℄

(v) /e/ ↔ [34℄

b. Spei�ity:

// > /d/ > /e/ > /b/ > /a/

. Deativation ombinations

& in�etion lasses:

{b, , d, e} → aaaa

{b, , d} → aaee

{b, , e} → adaa

{b, } → adee

{b, d, e} → aaa

{b, d} → aee

{b, e} → daa

{b} → dee

{, d, e} → bbbb

{, d} → bbee

{, e} → bdbb

{} → bdee

{d, e} → bbb

{d} → bee

{e} → dbb

{ } → dee

17

(37) A third possible hoie:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [234℄

(iii) // ↔ [134℄

(iv) /d/ ↔ [123℄

(v) /e/ ↔ [123℄

b. Spei�ity:

/d/ > /e/ > // > /b/ > /a/

. Deativation ombinations

& in�etion lasses:

{b, , d, e} → aaaa

{b, , d} → eeea

{b, , e} → ddda

{b, } → ddda

{b, d, e} → a

{b, d} → eee

{b, e} → ddd

{b} → ddd

{, d, e} → abbb

{, d} → eeeb

{, e} → dddb

{} → dddb

{d, e} → b

{d} → eee

{e} → ddd

{ } → ddd

(38) A fourth possible hoie:

a. Markers:

(i) /a/ ↔ [ ℄

(ii) /b/ ↔ [1℄

(iii) // ↔ [2℄

(iv) /d/ ↔ [3℄

(v) /e/ ↔ [4℄

b. Spei�ity:

/e/ > /d/ > // > /b/ > /a/

. Deativation ombinations

& in�etion lasses:

{b, , d, e} → aaaa

{b, , d} → aaae

{b, , e} → aada

{b, } → aade

{b, d, e} → aaa

{b, d} → aae

{b, e} → ada

{b} → ade

{, d, e} → baaa

{, d} → baae

{, e} → bada

{} → bade

{d, e} → baa

{d} → bae

{e} → bda

{ } → bde

Note:

Again, the issue of what the deomposed ase and in�etion lass features that enode the

deativation patterns in systems like (35)�(38) would atually look like is stritly speaking

orthogonal to present onerns. Still, for the ase at hand, in the worst ase there would have

to be four binary in�etion lass features [±α℄, [±β℄, [±γ℄ and [±δ℄ whose ross-lassi�ation

yields the sixteen in�etion lasses (with individual markers underspei�ed as, e.g., [+α℄); two

abstrat grammatial ategory features (e.g., ase features suh as [±governed℄, [±oblique℄, as

in Bierwish (1967)) would su�e for all systems but (37), where either referene to negated

spei�ations would be neessary, or a third primitive feature would have to be invoked.

8. Conlusion

Sope of the result:

There may be minor imperfetions in in�etional systems that an be traed bak to historial

fators. In partiular, these deviations from optimal design show up in the form of isolated

markers that annot be given unique spei�ations, resulting in a ase of non-systemati

homophony. In suh a situation, the set of possible in�etion lasses is mildly inreased; it is

2

n−1+x

, for x additional marker spei�ations required by unresolved, aidental homophony.
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Abstratness of in�etion markers:

The notion of �marker� is to be understood in a somewhat more abstrat way that ignores

allomorphi variation whih is phonologially or morpho-phonologially onditioned (and not

morphologially, as with variation determined by in�etion lass membership). For instane,

Halle (1994) argues that the marker realizations ov and ej for genitive plural in Russian are

allomorphs whose hoie is morpho-phonologially determined; on this view, there is but

a single marker /ov/, aompanied a single underspei�ed set of morpho-syntati features

(perhaps involving underspei�ed in�etion lass features, as suggested in Alexiadou &

Müller (2008) in order to aount for fat that this marker exhibits trans-paradigmati

synretism).

Note:

The same reasoning applies to

(i) the use of disjuntion or negation in marker spei�ations (see, e.g., Bierwish (1967),

Wunderlih (1996)), but only if ontraditory feature spei�ations are involved;

(ii) the use of variables over feature values in marker spei�ations (i.e., α notation (see

Chomsky (1965), Chomsky & Halle (1968) for the original onept, Noyer (1992), Harley

(1994), Johnston (1996), Börjesson (2006), Georgi (2006), Lahne (2006), Opitz (2006) and

Alexiadou & Müller (2008) on its use in morphology).

On the other hand:

The 2

n−1

formula aptures worst ase senarios. Overlapping marker spei�ations redue

the number of possible in�etion lasses further. Moreover, for an in�etional system to

fully exploit the logial possibilities for developing in�etion lasses as they arise under the

In�etion Class Eonomy Theorem is extremely unlikely � typially, far from all marker

deativation ombinations will be employed.

(39) Consequenes for other morphologial operations:

a. Fission (Distributed Morphology; Halle & Marantz (1993), Noyer (1992)), rule bloks

(stem-and-paradigm aounts; Anderson (1992), Stump (2001)). Both onepts give

rise to instanes of subanalysis, in the sense that what may look like a omplex marker

at �rst sight turns out to be best analyzed as a sequene of smaller markers, eah

with its own spei�ations (Janda & Joseph (1992), Bierkandt (2006)): unproblemati

as long as it is understood that no more than one in�etion lass an determine a

sequene of subanalyzed markers in eah ase.

b. Impoverishment (Distributed Morphology): Given that standard impoverishment (as

feature deletion) an be reanalyzed as insertion of a highly spei� null marker (Trom-

mer (1999)), eah impoverishment rule also inreases the set of n's (for whih the

powerset is reated) by one.
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