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1.0
Overview
Recent work by Ionin & Matushansky (2004) argues, primarily on semantic grounds, that numerals should not be considered determiners or syntactic heads, but rather nominal modifiers. However, this theory faces problems caused by the fact that numerals do not belong to a uniform lexical category, even within a given language; in many languages, lower value numerals are adjectives and higher value numerals are nouns. This talk attempts to show that some of these issues can be resolved by taking adjectival numerals to be modifying an unprounced noun number rather than modifying the lexical noun directly.
1.1 
Terminology
· Numeral Word – A single morphological unit which forms part of a numeral; e.g. two
· Simple Numeral – A numeral that is a single numeral word; e.g. two
· Additive (Complex) Numeral – A numeral composed of two or more numerals, whose values are added to produce the value of the whole; e.g. twenty-three.

· Multiplicative (Complex) Numeral – A numeral composed of two or more numerals, whose values are multiplied to produce the value of the whole; e.g. two hundred

2.0 
The Basic Structure of Numerals

This section is based primarily upon Ionin & Matushansky (2004a,b)

2.1 
Are All Numerals Single Heads?

· Theories that posit numerals to be a single heads (Q0, D0 or NUM0) must claim that complex numerals are either single lexical units. This is implausible.
1.
twenty-two people

2.
a million, three hundred and five thousand, seventy six bottles of beer.

· Furthermore, some languages show syntactic interactions within numerals. 
· For example, in Bantu languages, class agreement can be seen within numerals:
Luganda:

3.
emi-dumu ama-kumi a-biri



mi-jug       ma-ten      agrma-two


twenty jugs
2.2 
Are Numerals XPs in Specifier/Adjoined Positions?

In many languages, numerals assign case, which is traditionally not expected from specifiers or adjoined elements. In languages such as Russian and Inari Sami, this case depends on the actual numeral. 

Russian:

4a. 
četyre šagA








four step-Pauc

four steps
4b. 
šest’ šagov








six step-Gen.pl

six steps

Inari Sami:

5a. 
kyehti päärni








two child-Acc.sg

two children








5b. 
čiččâm pärnid








seven   child-Part.sg

seven children
(examples from Ionin & Matushansky (2004b))

2.3 
Numerals are NP Modifiers
· If numerals aren’t XPs, or single heads, they must be formed in the syntax.
· For simple and multiplicative numerals, the structure is straightforward (for now, assume numerals are nouns):


6a.





b.
· Evidence for this can be found in the internal agreement shown in the Luganda example (3) above. 
· Further Russian evidence can be found by the existence of case relationships between numerals:

7a. 
četyr’e-sta šagov








four-hundred.Gen-Pauc step-Gen.pl

four hundred steps
7b. 
šest’-sot šagov








six-hundred-Gen.pl step-Gen.pl

six hundred steps

· Additive numerals are formed by conjunction (overt or covert) of the whole NP. The head noun then undergoes right-node raising:
8.

· Evidence for RNR can be found several languages, including Biblical Hebrew and some Bantu languages, where the raising is optional, allowing reduplication of the noun phrase:

Biblical Hebrew:

9.
meah      shana   ve-esrim      shana  ve-sheva   shanim  (Genesis 23:1) 

hundred  year    and-twenty   year    and-seven years

   
One hundred and twenty-seven years

Luvale:

10.
mikoko       makumi atanu               na-mikoko       vatanu


MI-sheep    MA-ten AGRMA-five    and-MI-sheep  AGRMI-five 

            fifty five sheep
3.0 
The Problem: Syntactic Category of Numerals
· So far, the assumption has been that numerals are themselves noun heads. This is consistent with the fact that they can get case (7) and they trigger noun-class agreement in Bantu languages (3).

· However, numbers do not seem to belong to a single lexical category. They can show properties of nouns, adjectives, or both. 
· In many languages, numeral words that designate low values show properties of adjectives. Numeral words that designate higher values show properties of nouns. The cutoff point can vary considerably.

· What follows are a few examples of a pattern that repeats in many languages. (see Jespersen (1969), Corbett (1978), and Hurford (1987)).

3.1 
Adjectival vs. Nominal Numerals

3.1.1 
Adjectival Numerals in Bantu
· In many Bantu languages, numerals lower than a certain threshold (often 5 or 10, though much variation exists) show class agreement with the noun they modify.

· Numerals beyond the threshold do not agree, instead featuring nominal class prefixes of their own. Note the following Luganda data:
11.
emi-dumu e-biri 




mi-jug       AGRmi-two 

 
two jugs
12.
emi-dumu mu-sanvu



mi-jug       mu-seven



seven  jugs
· In multiplicative numerals, high multiplicands trigger agreement in low multipliers:

3.
emi-dumu ama-kumi a-biri
               (repeated)


mi-jug       ma-ten      AGRma-two


twenty jugs

3.1.2 
Adjectival Numerals in Modern Hebrew
· In Modern Hebrew, only low numerals (1-19) show gender agreement:

13a.
shlosha                  yeladim / *yeladot




three-masculine     boys / *girls



three boys
13b.
shloshim        yeladim / yeladot





            thirty              boys / girls


thirty boys / girls

3.1.3 
Adjectival Numerals in English
· In English, starting with hundred, numerals can appear in plural form in partitive constructions (5), take determiners (6) and be modified by other NWs (7):

14a.
hundreds of boys






14b.
*threes of boys

15a.
a / several hundred boys




15b.
*a / *several three boys

16a.
four hundred boys






16b.
*four three boys

3.2 
The Problem 
· The existence of both adjectival and nominal numerals poses a problem for the syntactic analysis suggested above. Based on this analysis, right-node raising is required for sentences such as (17). 

17. 
two hundred and three dollars

· But it is impossible to right-node raise from mixed nominal/adjectival modified NPs:

18a.
There are big and small houses in our neighborhood.

18b.
There are brick and wood houses in our neighborhood.

18c.    *There are wood and big houses in our neighborhood.

· A second problem from Modern Hebrew. In M.H., adjectives are normally post-nominal. However, adjectival numerals (except 1) are pre-nominal, an NP position:
20.
(*adumim) batim        adumim


                   house-pl.  red

            red houses
21.
shnei          batim        (*shnaim/shnei)
            two
      house-pl.


two houses

22.
ba’al          batim         (*ba’al)
owner        house-pl.


owner of houses
· It seems, then, that lower numerals, while having properties of adjectives, do not have the distribution of adjectives. 
· Indeed, in the case of Modern Hebrew, both the morphology and the parallelism with (22) indicate that (21) is actually a construct state, which should be translated as two of houses.
4.0 
Adjectival Numerals Modify Unpronounced Nouns

· One possible account for this is that the adjectival numerals are modifiers within an NP with an unpronounced head. 
· Such a construction has been independently argued for in Kayne (2002, 2003). 
4.1 
Kayne’s Proposal (very brief summary)

· Kayne suggests that few and many are adjectives, but instead of modifying nouns directly, they modify an unpronounced noun number which heads an NP that modifies the overt noun.

23. 
few dollars

24.

· This accounts for why few is compatible with determiners such as every and a, even with a plural lexical noun, unlike other adjectives:
25.
a/every few books

26.
*a/*every good books

4.2 
Back to Numerals

· Adjectival numerals, too, are compatible with every:

27.
every three books

· Nominal numerals are compatible with both every and a:

28.
a/every hundred books.

· This, in addition to the data in the previous section, suggests that number is found following adjectival numerals, in the same position occupied by nominal numerals:
29a.
 Two dollars

29b. 
 Two hundred dollars

30a.                                                      b.


· This leaves open the question of why 31 is bad:

31.
*a two books

· However, note the following pattern with an overt nominal numeral:

32.
(*a) two hundred books

33.
(a) few hundred books

· Here, too, a is incompatible with a numeral but permissible with few. This may be because a is really a variant of one. Note also:

34.
some two hundred books.

35. ?
some four books

5.0 
Evidence from Every and Kol
· As mentioned above, in English, Every can only appear with singular noun phrases. However, it can appear with plurals if the noun is modified by few or by a numeral:

36. *every days

37. every few number days

38. every three number days

39. every three hundred days

· In Hebrew, there is even stronger evidence among a certain class of nouns. These nouns allow a nominal numeral (but not an adjectival one) to be followed by a singular head:

40.
shlosh meot        yom/yamim

three   hundreds  day-sg./pl.

three hundred days

41.
shalosh *yom/yamim

three  day-*sg./pl.

three days

· The class of nominals that have this property is a loosely defined one that varies among different speakers. Most of its members are descriptions of units of time, measurement, and currencies, but it is not restricted to these (among many speakers ish (person) belongs to this class), nor does it contain all of them (no speaker accepts shnia (second) as a member). For a brief discussion on possible characteristics of this class, see Zedaka (2001).

· The diversity of this class poses a challenge to Zamparelli (2004) who attempts to explain every X days structure by positing an unpronounced noun TIME modified by days: every 2 days TIME.

· When further modified by kol (every), however, an interesting fact emerges. If the nominal numeral is singular, the head noun can be either singular or plural (42). If it is plural, as is the case when forming the numbers 3-900, the head itself must be singular (43):

42.
kol     me’a       yom/yamim

every hundred  day-sg./pl.

every hundred days

43.
kol     shlosh meot        yom/*yamim

every three   hundreds  day-sg./*pl.

every three hundred days

· However, with adjectival numerals, kol can (and must) co-occur with a plural head:

44.
kol     shalosh *yom/yamim

every three       day-*sg./pl.

every three days

· If, as (42) and (43) indicate, there must be a singular noun somewhere in a phrase to license kol, (44) must contain one as well:

45.
kol     shalosh number yamim

every three  number day-*sg./pl.

every three days

· In other words, kol is good either with an overt singular noun, or with an adjectival numeral. This is consistent with there being an unpronounced noun that licenses kol.

6.0 
Evidence from Luvale Additives

· As mentioned above, in the Bantu language Luvale, additives can forgo right node raising, causing the head noun to appear more than once:

10.
mikoko       makumi atanu               na-mikoko       vatanu

(repeated)


MI-sheep    MA-ten AGRMA-five    and-MI-sheep  AGRMI-five 

            fifty five sheep
· However, nouns do not reduplicate between conjoined adjectival nominals:

46. mikoko       makumi atanu               na-mikoko        vatanu     
na-umwe

      MI-sheep    MA-ten AGRMA-five    and-MI-sheep  AGRMI-five and-AGRMI-one

      fifty six sheep
· This is unexpected in the 3-way conjunction achieved following Ionin & Matushansky. On the other hand, it would follow naturally if adjectival numerals are conjoined to each other but nominal numerals follow the Ionin & Matushansky pattern:
47.
7.0  
Conclusion

· Data from several unrelated languages all point towards the generalization that all numeral phrases are NPs, but that some numerals are actually adjectives which modify the true head of the numeral phrase, a covert nominal.

8.0 
Questions for Further Research

· The status of comparatives such as fewer than four men.

· Special cross-linguistic properties of the numeral one. Perhaps it modifies thehead noun directly?

· How do adjectival and nominal numerals fit in with more general work on lexical categories (e.g. Baker (2003))?
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