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TERENCE PARSONS 

AN ANALYSIS OF MASS TERMS AND 

AMOUNT TERMS1 

I. INTRODUCTION 

A mass term is a term like 'water', 'gold', 'information', 'green ink', 'green 
ink which has been diluted', etc. The first three of these, 'water', 'gold', and 
'information' are simple mass nouns; the others are complex terms built up 
from mass nouns plus modifiers. Strictly speaking, it is occurrences of words, 
or something of the sort, which count as mass nouns, for the same word 

can occur both as a mass noun and as a count noun. For example, 'chicken' 

is a mass noun in 'I had some chicken for dinner', or in 'We had chicken for 

dinner'; it is a count noun in 'Our cat caught a chicken' and in 'Some 

chickens got into the garden'. In the sentence 'I looked, but I saw no 

chicken', the word 'chicken' is ambiguous between its count noun sense 

('I didn't see any chickens') and its mass noun sense ('I didn't see any 
chicken (meat)'). The task of giving complete and explicit criteria for 

isolating out mass nouns is a detailed task which I will ignore here; I will 

assume enough competence at recognizing mass nouns to evaluate the 

analysis given below.2 
It's not difficult to analyze single sentences containing mass terms - there's 

always some reconstrual available, say in terms of properties (e.g., analyze 
'my watch is made of gold' as 'my watch has the property of being golden'). 

What is not so simple is to do this in a systematic, general way, and to see 

just what this accomplishes. I will try to give such a general account - ideally 
the analysis of each individual sentence entailed by this account should look 
obvious and trivial. 

My 'analysis' will consist in showing how to translate sentences containing 

1 I have benefited particularly from discussions with Fred Feldman, Kathryn Pyne Parsons, 
Brian Skyrms, Paul Ziff and other faculty and students at Chicago Circle. Research on 
this paper was partially supported by NSF grant GS 2087. 
2 As a rough guide, a noun is being used as a mass noun if it is being used in a sense 
in which it would make sense to precede the word, as used, by 'much' (this suggestion is 
due to Rita Nolan). Another hint is that, with few exceptions, mass nouns do not have 
plural forms. Thus 'chickens' is always a count noun. (The exceptions I know of are some 
uses of 'potatoes' and 'beans'.) Some abstract nouns seem to have mass noun uses. For 
example, in 'There isn't much goodness in him', 'goodness' seems to be a mass noun (this 
point is due to Ruth Marcus). On the other hand, 'goodness' seems to be a proper noun in 
'Goodness is a property'. Grammatically, abstract nouns closely resemble mass nouns; 

but I have reservations about whether I can analyze them - see the end of Section III. 

Foundations of Language 6 (1970) 362-388. All rights reserved. 
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mass nouns into a 'logically perspicuous notation'. This requires several 
comments. First, ideally I should formulate explicit translation rules which 
would map English sentences onto sentences of the canonical notation. This, 
of course, is a Herculean task, and well beyond the scope of this paper. But 
it can be cut down to size by supposing that we already have a systematic 

way to translate count-noun sentences, and then by concentrating only on 
those difficulties peculiar to mass nouns. In the Appendix to this paper I sketch 

part of a more rigorous translation procedure. 
I will take as my 'logically perspicuous notation' an enriched version of 

the ordinary predicate calculus with notation for set theory. But the 'enrich 
ments' need not trouble us, for none of them are essentially due to mass 
nouns. For example, we will ultimately need some sorts of operators to 

represent sentences containing adverbs, both modal ('necessarily') and non 
modal ('slowly'). But this has nothing to do with the difficulties of transla 
tion due to mass nouns as opposed to count nouns, and for most of our 

purposes we can ignore them. In fact, with few exceptions we can assume 
that our background 'logically perspicuous notation' simply is the first-order 

predicate calculus. Roughly speaking, then, the task is to paraphrase mass 
nouns in terms of names and count nouns - not because the latter are more 

basic, but rather because their logic, embodied in the predicate calculus, is 
better understood than that of mass nouns. 

One more point - I count a translation into logical notation as correct if 
it relates sentences which are necessarily equivalent in truth-value. This is 
not a clear criterion for correctness; I mention it merely to exclude other 
criteria.3 

In the next section I will lay out some sample problem sentences to guide 
our analysis; the analysis itself is given and discussed in Sections III-VII. 

W. V. Quine4 has proposed an analysis of mass terms analogous to that in 

Sections III-V; I will indicate points of agreement and difference in foot 
notes to my proposals. 

II. SOME PROBLEM SENTENCES 

Any adequate characterization of mass terms must do at least the following 
things: first it must distinguish the seemingly various readings of 'is gold' 
in the sentences: 

(a) My ring is gold. 
(b) The element with atomic number 79 is gold. 

3 For example, I am not concerned that the translation and the original sentence should 
be 'about the same things', if this is not reflected in their truth-conditions. 
4 W. V. Quine, Word and Object, Wiley, New York, 1960, esp. Sections 19-21. 
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(c) The particular bit of matter which makes up my ring is gold. 

On the surface it looks as if 'is gold' is predicated of three different kinds of 

thing here: objects (the ring), elements, and bits or quantities of matter; this 

suggests that it might be used in 3 or more different senses. Our analysis 
should illuminate this situation. 

Second, our analysis must give a logical form to: 

(d) Blue styrofoam is styrofoam. 

and must explain why (d) is logically true. 

Third, our characterization must explain the logical forms of: 

(e) Water is widespread. 
(f) Muddy water is widespread. 

And fourth, it must offer an analysis of: 

(g) Three teaspoons of gold weighs thirty ounces; 

explaining the differences between phrases like 'thirty ounces', and 'three 

teaspoons of gold', and showing how they may be related as in (g). 
When we try to express mass terms in the familiar idiom of names, pred 

icates, quantifiers and connectives, a certain tension arises concerning 
whether we are to treat mass terms as names or as predicates.5 Treating mass 
nouns as names (e.g., of elements or the like) seems natural and tempting, 
until we consider sentences like (d). How are we to treat complex mass terms 
in terms of names? If 'blue styrofoam' is a name, does it have logical structure, 
or not? If so, how can this structure be exposed with the resources at our 

disposal? And if not, how can we account for the analyticity of (d)? Further, 
we speak of 'some water', 'all blue styrofoam'; phrases which combine 

quantifier locutions with mass terms. But quantifiers do not normally 
combine with names; how then can we construe these expressions? 

Suppose, then, we revert to treating mass nouns as predicates, in much the 
same way that we treat count nouns, like 'man', as predicates, like 'is a man'. 

Then it is not clear what these predicates should be true of (sentences (a)-(c) 
suggest that there may be many answers to this). And it is not clear how we 

will analyze the complex predicates associated with complex mass nouns, 
such as 'blue styrofoam' and 'cheap metal'. Further if we do not represent 

mass nouns by names, then we may not be able to account for inferences like: 

x is made of gold 
gold is the element with atomic number 79 

5 Quine treats mass terms "before 'is' " as names and "after 'is' " as predicates (cf. p. 97). 
For discussion of this proposal see notes 7, 8, 15, 21, 22 below. 
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x is made of the element with atomic number 79 

On either view, the additional task of representing sentences like (g) will 
remain a problem. No analysis of (a)-(f) will be acceptable which does not 
allow of an extension to an analysis of (g); conversely, a successful treatment 

of(g) will be a strong point in favor of any analysis of(a)-(f). 

III. THE ANALYSIS OF SENTENCES (a)-(c) 

My policy throughout this paper will be to separate two problems: (1) the 

problem of giving an analysis which preserves the requisite logical relations 
and truth-conditions, and (2) the problem of giving a nominalistic analysis 
which preserves the requisite logical relations and truth conditions. I will 
be as Platonistic as I like in producing the analysis - on the grounds that this 
is usually the easiest way to proceed, and sometimes the only way to proceed. 

Later (Section VI) I will discuss the problem of producing a nominalistic 

analysis. It is my belief that even if one is firmly committed to some form of 
nominalism this is still the appropriate way to proceed. For it makes both 

problems easier. It is easier to produce an analysis if we don't overly concern 
ourselves with nominalistic strictures. And it is usually easier to nominalize 
an already given Platonistic analysis than to attempt a nominalistic analysis 
from scratch. 

Adopting this procedure, we turn to sentences (a)-(c). We begin by 
supposing that we have a name, 'g', which names (refers to) the substances, 
gold. As a first pass we can analyze (a)-(c) as follows (our final analysis will 
be a logically equivalent variant of this). Sentence (a): 

(a) My ring is gold 

becomes 

(al) rCg, 

where 'r' names my ring, and where 'C' means 'is constituted of', or 'is 
made of'. Thus (a,) reads, roughly: 

(a2) My ring is constituted of the substance gold.7 

6 I use the word 'subtance' in the chemist's sense- to stand for any material. 
7 Quine does not analyze mass terms following 'is' as names; rather he analyzes the whole 

predicate (including 'is') as a single atomic predicate. For example, he would analyze (a) as: 

(a') Gr. 

But his explanation of such predicates cannot apply to sentences like (a). For these pred 
icates are to be "true of each portion of the stuff in question, excluding only the parts too 
small to count" (op. cit. p. 98). Presumably this means that 'G' is to be true of each portion 
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The exact sense of 'is constituted of' should be clear from the stipulation 
that (a2) is to be the analysis of (a) - it is a relation between objects and 
substances which holds between o and s just in case o's matter (or an appro 
priate subpart thereof) is a quantity of s (I shall have more to say about 
both substances and quantities of substance below). 

Sentence b: 

(b) The element with atomic number 79 is gold 

is analyzed as 

(b,) e=g, 

where 'e' abbreviates the definite description 'the element with atomic number 
79'. Thus, (bl) reads roughly: 

(b2) The element with atomic number 79 is identical with the sub 
stance gold. 

Sentence (c): 

(c) The bit of matter which makes up my ring is gold 

is analyzed as: 

(ci) mQg. 

Here, 'm' abbreviates 'the bit of matter which makes up my ring', and 'Q' 
reads 'is a quantity of'. (c1) reads: 

(c2) The bit of matter which makes up my ring is a quantity of the 
substance gold.8 

of gold. But for (a') to be true, 'G' must be true of the referent of 'r' - namely my ring. 
This causes two difficulties: 

(i) it is not clear that my ring, a physical object, is a portion of stuff at all (see Section VI 
for a discussion of this point); 

and 
(ii) if it is a portion of stuff, it is not a portion of gold, but rather a portion of gold plus 

a portion of gem (a portion of gold-gem?). 
8 Quine objects to this analysis. He says: "... the idea suggests itself of ... treating mass 
terms thus as singular terms ... after the copula. It may seem that this can be done by 
reconstruing 'is' in such contexts as 'is a part of'. But this version fails, because there are 
parts of water, sugar and furniture too small to count as water, sugar, furniture. Moreover, 
what is too small to count as furniture is not too small to count as water or sugar; so the 
limitation needed cannot be worked into any general adaptation of 'is' or 'is a part of', but 

must be left rather as the separate reference-dividing business of the several mass terms, 
conceived as general terms" (op. cit. p. 99) (my italics). 

I take it that my 'is a quantity of' is an adaptation of Quine's 'is a part of'. It does not, 
of course, mean 'is a part of', for the reasons Quine gives. But Quine's objection to any 
such adaptation does not hold. Which 'parts' of x are quantities of x depends on x, and 
not just on some abstract notion of'part'. See my discussion below. 
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So far I have simply been following the suggestions that mass terms act 
as names, and spelling out the various ways in which the word 'is' must be 
construed so as to make this work.9 But already we are involved in a fair 
amount of metaphysics - referring to substances (in the chemist's sense), 
objects, bits of matter, and quantities of substances. I will postpone a 
discussion of substances to Section V below; here I will say a little more about 
bits of matter and quantities of substances. 

The notion of a bit of matter being a quantity ofa substance (i.e., the notion 

expressed by 'Q' above) is a primitive notion in my analysis. I can explain 
it roughly as follows: A substance, like gold, is found scattered around the 
universe in various places. Wherever it 'occurs' we will have a bit of matter 
which is a quantity of gold. This somewhat vaguely delimits the extension 
of the relation 'is a quantity of'. Another such delimitation is the following: 
if it is true to say of an object (a physical object) that it 'is gold', then the 

matter making it up will be a quantity of gold. This account must be qualified 
in various ways. I mean to exclude cases in which we say that the object 'is 

gold' because of its color (i.e., because it is gold-colored), and I also mean 
to exclude cases where the object is only 'partly gold' - e.g., a 'gold ring' with 
a diamond set in it. In this case only part of the matter of the ring (the gold 

part) is a quantity of gold. I also intend that the matter of some subparts 
of gold objects be quantities of gold - e.g., the matter of half of the band of 
the ring will be a quantity of gold. But not any old subpart will do - if we 

take sub-atomic sub-parts of the ring, say the neutrons of one of its atoms, 
then we do not have a quantity of gold (i.e., it is my intent to use 'is a 

quantity of' in this manner). 
This should give us a fair idea of the meaning (or at least the extension) of 

'is a quantity of' for quantities of material substances. I will return to 'non 
material substances' at the end of this section. Now let me turn to the notion 

of a 'bit of matter'. 

First, to resolve a potential ambiguity. Sometimes people distinguish be 
tween two entities: an object, and the matter which composes the object. 
Each of these are to occupy the same spatio-temporal region (for at least 

part of their duration), yet they are to be two distinct entities. I will discus 
this proposal further in Section VI. For the moment I will try to remain 
neutral on this issue of whether or not an object and its matter are two 

distinct entities, or one and the same entity. However, if the former line is 

9 
I.e., in terms of a general translation procedure into canonical notation, the suggestion 

so far is that for sentences like (a)-(c) we merely treat mass terms as names (of substances), 
bearing in mind the ambiguities of'is' exposed by comparison of (a)-(c). 
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taken, then I mean the locution 'bit of matter' to be true of the matter of the 

object, and not of the object itself.0l 
A second point needs to be made concerning bits of matter - this is that 

what will count as a 'bit of matter' is not to be restricted to bits making up 
'ordinary objects'. For example, not only do we have the bit of matter 

making up this ring, we also have the bit of matter making up the lower half 
of this ring and the upper half of the nugget in the safe. More succinctly, bits 
of matter are to be 'Goodman individuals' - i.e., they are to obey the laws of 
the Goodman-Leonard Calculus of Individuals. 

What this means in our case is, first of all, that we must have notions of 

(spatio-temporal) discreteness, overlapping, and a (spatio-temporal) part 
whole relation (all of these being interdefinable in various ways). This much 
seems fairly straight-forward, given what has been said so far. In addition, 

we have some identity-conditions; where our variables range over bits of 

matter, we have: 

x = y 
= 

(z) (z is part of x = z is part of y). 

And we also have conditions which compel us to treat amalgams of bits of 
matter as further bits of matter. In particular, when English letters range over 
bits of matter, and Greek letters over classes of bits of matter, we have: 

(3x) xea . = . (3y) yFua, 

where yFua ('y is the fusion of a') means that y is that bit of matter spatially 

coinciding with all of the members of a.11 This exhausts most of the formal 

requirements on bits of matter - for the complete details see Goodman and 
Leonard.12 Notice that there is no requirement that a bit of matter which is 

10 This phrase, 'bit of matter', is a technical one. Ordinarily a locution of the form '- of-', 
e.g., 'nugget of gold', is used to refer to an object. It is only by a non-ordinary-language 
philosophical abstraction that we acquire the notion of the matter of an object; thus the 
technical jargon. 

Many of my remarks about bits of matter parallel Quine's remarks about the references 
of mass terms. Cf. pp. 95, 98-99 op. cit. 
11 It's strict definition is: 

yFua = df (z) (z is discrete from y 
= z is discrete from every member of a). 

12 Nelson Goodman and Henry S. Leonard, 'The Calculus of Individuals and Its Uses', 
Journal of Symbolic Logic 5 (1940), No. 2. Goodman and Leonard take the relation of 
(for our purposes, spatio-temporal) discreteness as primitive. The part-relation is defined as: 

x is part of y =df (z) (z is discrete from y , z is discrete from x). 

In addition to the two axioms cited, they have, for any x and y: 

(3 z) (u)(u is discrete from xV u is discrete from y = u is discrete from 
z) - x is not discrete from y. 
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spatially extended have proper sub-parts which are themselves bits of matter. 
We might, for example, want to refrain from letting sub-atomic parts of 
atoms be bits of matter. What counts as a bit of matter is underdetermined at 
the sub-atomic level. This seems unobjectionable at this point - what we 

eventually want to count as a bit of matter cannot be determined until we 
have the whole analysis, and then it may depend on all sorts of scientific 
facts, facts about linguistic usage, etc. 

So far I have discussed only cases where our mass term refers to material 

substances. But there are other sorts of mass terms; consider 'information', 
'speed', etc. I see two possible ways of treating them. 

First, recall that all that is required by my translations so far is references 
for simple occurrences of mass terms, plus meaningfulness of the locutions 'is 

made (composed) of' and 'is a quantity of'. The former locution will not 
occur with 'abstract' mass terms and we may ignore it. The latter, however, 
will be essential to the treatment of more complex sentences below. 

Now one way to treat abstract mass terms would be to retain the transla 

tion procedure sketched so far, supposing that mass terms like 'information' 
and 'speed' (and perhaps sometimes 'goodness') name certain 'abstract 
substances', and supposing also that we understand what a 'quantity' of such 
a substance is. This would be a partial solution to our problems in that it 

would yield an analysis that would account for many valid inferences in 

volving sentences with abstract mass terms. But we wouldn't really have a 

satisfactory interpretation of such sentences. Recall that the above explana 
tion of our primitive terms dealt explicitly with material concepts, and does 
not carry over to the abstract case. We do not have a really clear notion of a 

quantity of information, and although we may have a notion of a quantity 
of speed, it is not clear that such quantities obey anything like the calculus of 
individuals. Similar remarks apply to quantities of goodness. So if we are 
to adopt this analysis, we must employ a rather ill-understood notion of 

'quantity', a metaphorical extension of the spatio-temporal notion. 
The second alternative involves construing sentences involving abstract 

mass terms and abstract property names as grammatically derivative from 
sentences without abstract mass terms, and to give a wholly different analysis 
of such sentences. For example, we might analyze 'The report didn't contain 
much information' as 'The report wasn't very informative'. This may be the 
most fruitful approach, but it awaits developments in grammar which are 
not expected in the near future. 

We may or may not want to add a requirement that bits of matter have atomic parts 
(i.e., parts which themselves have no smaller parts which are bits of matter). Cf. A Tarski, 

Appendix E of Woodger, J. H., Axiomatic Method in Biology, Cambridge University 
Press, Cambridge, England, 1937. 
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In what follows, I will restrict myself to the analysis of 'concrete' mass 

terms, leaving the broader problem for future investigation.l3 

IV. MASS TERMS WITH QUANTIFIERS 

We now turn to sentence (d): 

(d) Blue styrofoam is styrofoam. 

To analyze this sentence we need to make two distinctions. First, we need 
to realize that (d) is inspecific; it can mean 'All blue styrofoam is styrofoam', 
'Some blue styrofoam is styrofoam', 'Most blue styrofoam is styrofoam', etc. 

These different readings of (d) will certainly have different analyses, for they 
are by no means equivalent.14 Let us concentrate on the reading: 

(dj) All blue styrofoam is styrofoam. 

The next distinction involves the reading of 'is styrofoam'. As we saw 
in the case of (a)-(c) above, this can be construed in at least three ways. 

However, having clarified the sense of (d) by adding quantifiers suggests that 
we take a reading of 'is styrofoam' which gives us something natural to 

quantify over. I suggest that we analyze (dl) as: 

(d2) (x) (Bx & xQs ~ xQs),15 

where 's' refers to the substance, styrofoam, where 'Bx' means 'x is blue', 
and where 'Q' means 'is a quantity of', as above. Thus (d2) reads: 

(d3) Every quantity of styrofoam which is blue is a quantity of 

styrofoam. 

(d2) displays the logical form of (dl) in a natural manner, and its logical 

13 I have omitted mention of certain non-concrete but spatially extended 'materials' such 
as shadow, shade, room (in the sense of 'there wasn't much room between them'), etc. 
These should probably be treated on a par with material substances, expanding our notion 
of 'bit of matter' to cover these as well (if we do this we should then give up the word 
'matter'; I don't know of a good substitute for it). 
14 This is no peculiarity of mass nouns; the same phenomenon occurs with count nouns - 
cf. 'Men are clever'. 
15 Quine says that in sentences like (di) 'blue' "must be treated as a mass term" (op. cit. 
p. 104). I don't know why he says this; he gives no reason why one might object to analyses 
like (da). Adjectives like 'blue' in attributive position can be treated as mass terms, but the 
resulting analysis would be more complex than that given here. It's not clear what Quine 

would say about phrases like 'styrofoam which has been pressure molded'; i.e., whether he 
would treat 'has been pressure molded' as a mass term, on a parallel with his treatment of 
attributive adjectives, or whether he would treat it as a normal predicate, on a par with 
my treatment of attributive adjectives. 
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truth is seen to be a consequence of the ordinary rules of inference of the 

predicate calculus.16 
This analysis, however, raises several problems. First, why not analyze 

(dl) as: 

(d4) (x) (Bx & xCs = xCs), 

i.e., as 

(d5) Every object which is blue and which is made of styrofoam is 
made of styrofoam. 

I don't believe that this is the correct analysis. For it confuses 'objects which 
are blue and made of styrofoam' with 'objects which are made of blue 

styrofoam'. These are not the same. If we make an ice chest out of blue 

styrofoam and then paint it pink, we have a pink (non-blue) object which 
is made of blue styrofoam.l7 

It may be, however, that there is another interpretation of (d), according 
to which we are not quantifiying over quantities of substance. This can be 
brought out by considering the sentence 

(h) Most gold is still unmined. 
16 It might be maintained that it is incorrect to analyze 'All blue styrofoam ...' as 'All 
quantities of blue styrofoam ...' and then to analyze this as 'All quantities of styrofoam 
which are blue ...', on the grounds that the next to last phrase does not mean the same as 
the last phrase. A proposed counterexample might be 'All fake styrofoam is styrofoam', 

which cannot be analyzed in the way we have sketched, since 'All quantities of fake 
styrofoam ...' doesn't mean 'All quantities of styrofoam which are fake ...'. In fact, the 
sentence 'All fake styrofoam is styrofoam' is not even true, let alone logically true - although 
our analysis would seem to indicate that it should be logically true. 

The 'solution' to this problem is to point to the corresponding phenomenon in the 
case of count nouns. We unhesitatingly represent 'All clever doctors are doctors' as the 
logically true '(x) (Cx &Dx = Dx)', in spite of the fact that 'All fake doctors are doctors' 
is not logically true. Words like 'fake' interfere with our ordinary modes of translation. The 
best way to treat such adjectives is to translate them as operators which precede the formulas 
they modify. Thus 'All fake doctors are doctors' would be represented as '(x) (F(Dx) : Dx)', 

which will not be logically true. And our problem sentence will be handled the same way: 
'All fake styrofoam is styrofoam' will translate as '(x) (F(xQs) xQs)'. 

Phrases like 'white gold', 'fool's gold' represent another sort of case; these can be 
treated as just described, but it seems more in accordance with usage to treat them as 
simple mass nouns, whose meanings are not simple functions of the meanings of their 
constituents (i.e., as idioms). 
17 This alone does not show that we would get the truth-values of any sentence wrong if 

we amalgamate 'all blue styrofoam' to 'all blue objects which are made of styrofoam'. An 
example which does show this is the following: Suppose all blue styrofoam is granular, 
while pink styrofoam is not. And suppose there are objects made of pink styrofoam which 
have been painted blue. Then it is false that 'all blue objects which are made of styrofoam 
are granular' (or perhaps '... are made of something which is granular'). But this is the 
suggested analysis of our sentence 'all blue styrofoam is granular', which we assumed to 
be true. So the suggested analysis is incorrect. 
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By analogy with (d,) it looks as if we should analyze this as: 

(h1) Most quantities of gold are still unmined.18 

But this is a peculiar reading of (h). In the first place, it is not at all clear 
that it even makes sense, for, given unlimited means of isolating out quanti 
ties of gold, there might be an infinite number of them, and the notion of a 

majority of an infinite set is in general undefined. Yet no such difficulty 
seems to attend (h). Further, if we isolate out quantities of gold in some way 
that guarantees only a finite number of quantities, then (h1) may differ in 
truth-value from (h). For example, if we only counted as quantities the bits 
of matter making up individual detached macroscopic nuggets or flakes, 
then (h) could be true, while (hl) was false. (Just imagine that all of the 
unmined gold is in a single enormous nugget under a mountain in South 
Africa. Then only one quantity remains unmined, but if the nugget is large 
enough, most gold remains unmined.) 

The correct analysis of(h) seems to be this: 

(h2) The quantity of unmined gold exceeds the quantity of mined 

gold.19 

We see that the quantifier 'most' preceding mass terms introduces certain 

complications. But fortunately no such complexity need attend our re 

reading of the original (d). Remember that the point of considering sentence 

(h) was to illustrate the difference between 'Most (all, some,...) gold' and 
'Most (all, some,...) quantities of gold'. In the case of 'most', these readings 

18 In symbolic notation (hi) is: (Most x) (xQg, -Mx). I write 'Most A's are B's' using 
the quantifier '(Most x)' which governs two sentences, instead of one. I.e., we write 'Most 

A's are B's' as '(Most x) (Ax, Bx)'. John Wallace first called my attention to this quantifier. 
(Cf. J. Wallace, Philosophical Grammar, doctoral dissertation, Stanford, 1964.) 

It is possible to write 'All A's are B's' in this form also - i.e., as '(All x) (Ax, Bx)'. We 
do not do so because this locution can be analyzed in terms of the universal quantifier 
'Every x is such that' plus the connective 'if ... then ...'; i.e., '(All x) (Ax, Bx)' is analyzed 

as '(x) (Ax =, Bx)'. However, 'most' cannot be analyzed in terms of any one-placed quan 
tifier plus connectives, and we must leave it expressed as above. 
19 This shows another way in which (h) is inspecific; it does not specify whether the 

quantity of unmined gold exceeds that of mined gold in weight, in volume, in number of 
pieces, or what. 

Even spelling out the analysis (h2) requires a certain amount of complication. The 

simplest formula seems to be: 

(3x) (3y) (xFu {z:zQg & Uz} & y = g - x & xEy), 

where 'Uz' means 'z is totally unmined', where x-y is the Goodman-individual got by 
removing y from x, if it exists, and where "xEy" means "x exceeds y". 

('x is totally unmined' can be defined in terms of 'x is totally mined' as follows: 

Ux = df (y) (y is part of x - - My).) 
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are not equivalent, but fortunately in the case of 'all' and 'some' they are 

equivalent, at least insofar as truth conditions are concerned. For, 'all gold 
is _ ' is true if and only if 'every quantity of gold is ', and 'some 

gold is __ ' is true if and only if 'some quantity of gold is '_ . Thus our 

original interpretation of (dj) (namely, (d2)) is correct.20 
Interim Summary: A: Sentences in which mass nouns stand alone, 

unmodified and unquantified, are analysed as if the mass nouns were names; 
B: Sentences in which quantifier locutions precede mass terms (either as they 
stand, or introduced in order to resolve ambiguity) are to be analyzed in 
terms of quantification over mass quantities. With few exceptions the 

analysis is quite straightforward (some exceptions in addition to 'most' are 
'much', 'a lot of', 'a little'). We thus have a partial solution of the problem 

posed by complex mass nouns.21 

V. COMPLEX NAMES OF SUBSTANCES 

Now let us turn to sentences (e) and (f): 

(e) Water is widespread. 
(f) Muddy water is widespread. 

It would be simple enough to write (e) as an assertion about the substance, 
water; we could write it as 

20 The only reservation we might have here concerns sentences like: 

(e) Water is widespread, 

which, in a sense, is about all water (and does not mean 'Every quantity of water is wide 
spread'). But (e) is irrelevant to the present issue, as is evidenced by the peculiarity (un 
grammaticalness?) of 

(e') All water is widespread. 

Sentence (e) is not construable as containing an implicit quantifier, and is thus not relevant 
to the present discussion. Sentence (e) is discussed in the next section. 
21 Interim comparison with Quine: 

Quine says that "after 'is"' a mass term is to be construed as a predicate and not as a 
name; my analysis contradicts this - see discussion in notes 7 and 8 above. 

He says that "before 'is"' mass terms are to be construed as names. This is unclear. The 
mass term 'styrofoam' precedes 'is' in 'Some styrofoam is purple', yet it is unclear in what 
sense 'styrofoam' can be written as a name here and then combined with 'some'. We can, 
of course, write 'styrofoam' as a name and then rewrite 'some' as 'some quantities of'. This 
produces the analysis I have given, but I doubt if Quine would want to rewrite quantifiers 
in this way. Another interpretation is that we only test to see if a word comes before or 
after 'is' when the sentence has been partially translated into canonical notation. We might 
then treat 'styrofoam' as coming after 'is' because of its position in "Something is such 
that it is styrofoam and it is purple". Then perhaps Quine's analysis and mine converge 
again (overlooking our disagreements about how to construe 'is styrofoam'). But again 
this interpretation is very speculative. 
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(el) Sw, 

where 'Sx' means 'x is widespread', and 'w' names the substance, water. But 

(f) is harder to treat this way, for (f) contains a complex term 'muddy water'. 
We solved the problem of complex mass terms above by analyzing their use 

in terms of quantification over quantities of substance; perhaps something 
like that can be done here. 

A clue to a possible analysis can be found by comparing (e) and (f) with 
similar assertions involving count nouns. 

Consider: 

(i) Men are widespread. 
(j) Virtuous men are widespread. 
(k) Mankind is widespread. 
(1) The class of clever men is small. 

(m) The property of being a virtuous man is no longer held to be very 
important. 

In each of (i)-(m) the subject-term must be treated in a special way; these 

subject-terms are taken to refer not to men, clever men, or virtuous men, but 
rather to the class of (clever, virtuous) men or the property of being a (clever, 
virtuous) man. The following analogy suggests itself: we compare individual 

quantities of water with men, the substance, water, with the class of men, 
and the property of being a quantity of water with the property of being 
a man. 

Now, analogies are cheap, as are disanalogies. The point of this analogy 
is merely to suggest that, in general, to talk about substances, we need some 
sort of higher-order terminology like class terminology in the case of count 
nouns. Granted, we seem not to need such terminology in some cases; we 

already have names for substances like water, gold, etc. But likewise we 

already have the name 'mankind' for the class of men. Neither of these facts 

mitigates the necessity for a more complex terminology when we turn to 

complex terms. We have no simple names for the class of clever men who 
love their mothers, nor for the substance, muddy water (although we intro 
duce such names when they are useful; e.g., for 'leaded tin' we have 'zinc'; for 
'frozen water' we have 'ice', etc.). 

I suggest, then, that we introduce a 'substance abstraction' operator, on 
a par with the class abstraction operator. Let us use ax [...] for the substance 

abstraction operator. Inside the brackets go formulas which are true of 

quantities of a substance (pursuing the analogy suggested above). The result 

ing term is to refer to that substance which has as quantities all and only 

things which the formula inside is true of; i.e., we are to have: 
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xQay[...y...] if and only if ...x...22 

We can then form the following substance terms: 

(n) muddy water: ax [Mx & xQw] 
(o) water: ax [xQw] 
(p) leaded tin that has been annealed: ax [xQt & Lx & Ax] 23. 

Notice that (o) is no more peculiar than corresponding class terms; for 

example, if 'm' names mankind, then we can also write 'm' as '{x:xem}'. 
Possession of simple names for some classes merely makes part of our 

terminology redundant. 
We can now analyze sentences (e) and (f). Sentence (e) can be written 

either as: 

(el) Sw 

or as: 

(e2) Sax [xQw], 

and (f) is analyzed as: 

(fl) Sax [Mx & xQw]. 

Roughly speaking, when mass terms do not appear with quantifiers, either 

explicitly or implicitly, we translate them as complex names referring to 

substances, forming these names in the natural manner with the operator 
ax [... x ...]. (See Appendix for more explicit details.) The simplest general 
approach is now to revise our earlier translations of (a)-(c), to make them 
instances of our present general procedure. Thus (a): 

(a) My ring is gold, 

which we formerly translated as: 

22 This is similar to Quine's account of the references of complex mass terms functioning 
as singular terms. For points of disagreement with his view see Part A of Section VI. 
23 Again we have a problem as to how to symbolize 'x is a quantity of leaded tin'. As we 
have symbolized it, this has the form 'x is a quantity of tin & x is leaded'. But it is not 
clear that we want to say that leaded tin is tin (that every quantity of leaded tin is a quantity 
of tin). Our language is vague here, and we can take either of two lines: 

(a) We suppose that 'xQt' is true only of quantities of pure tin, and we symbolize 
'leaded' as an operator rather than as an independent predicate. (See note 16.) In this case 
'x is a quantity of leaded tin' is written 'L(xQt)'. 

(b) We suppose, in accordance with ordinary usage, that 'tin' has a broader meaning 
than 'pure tin'. If so, we may symbolize 'x is a quantity of leaded tin' as in (p), i.e., as 
'xQt & Lx'. Then, if we want to refer to quantities of pure tin, we do so with an operator 
representing the adjective 'pure': 'P(xQt)'. 
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(al) rCg 

will now translate as 

(a2) rCax [xQg], 

which is logically equivalent to (al) (see next section). 

VI. ONTOLOGICAL SIMPLIFICATIONS 

We have talked, rather Platonistically, of three sorts of entities: physical 
objects, substances, and bits of matter. In this section I will digress momen 

tarily, and consider two proposals for simplifying our ontology.24 

A. Substances are bits. 

The most plausible ontological reduction consists in identifying substances 
with the sum of the bits of matter making them up. Explicitly, this would 
mean adopting the identity: 

ax[... x...] =(y) yFu{x:... x ...} 

for all substance-terms. 
This proposal is independent of the translation procedure sketched in 

earlier sections, in the sense that we can adopt it without altering that pro 
cedure at all. The only advantage it offers us, so far as translation is con 

cerned, is to replace the primitive 'ax[... x...]' with a definition, '(iy) yFu {x: 
... x... }'. But since the latter notation was only used in the informal explica 
tion of what is to count as a 'bit of matter', and not in the translation 

procedure itself, replacement of the former by the latter does not even reduce 
the number of primitives employed in the translation procedure. 

Nevertheless, the proposal does yield a simpler ontology, it also makes it 

unnecessary to perform a 'philosophical abstraction' in order to distinguish 
a substance from its spatio-temporally coincident Goodman-individual, and 
it places stricter conceptual bounds on our notion of 'substance', presumably 
thereby making it clearer. Unfortunately, we might have to buy such ad 

vantages at the price of truth, for a case can be made that this move will get 
the identity-conditions of substances wrong. Let me explain. Sums of bits 
of matter are individuated spatio-temporally, in the sense that any two bits 
which spatio-temporally coincide are one and the same bit. Let us suppose, 
then, that all the salt (sodium chloride) in the universe is (and has always 
been) gathered together and piled up in a single room, r (non-counterfactual 

24 I believe that Quine's presentation of his views presupposes both of these simplifications. 
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examples are possible, but more complex to describe). Now consider the 
two descriptions: 

xQs 
xQm, 

where s=salt, and m= matter in room r. Since s and m coincide spatio 

temporally, we have: 

(ty) yFu{x:xQs} = (iy) yFu{x:xQm} 

or simplifying: 

s = m25 

In summary, the principle at issue entails that any two substances that 
coincide spatio-temporally are identical. But this cannot be true, since there 
are quantities of m that are not quantities of s - just take any sodium ion. 

Or to take another two mass terms, consider 'wood' and 'furniture'. Even 
if all and only furniture were composed of wood, it would not follow that 

wood = furniture, since parts of chairs might be wood without being 
furniture.25a 

I conclude that the first ontological simplification is quite dubious - it 
would be nice if it were true, but substance terms just don't behave that way. 

B. A second proposal is to identify physical objects with the bits of matter 

making them up. Again this would have no effect on the translation proce 
dure sketched above. 

Such a move requires a certain amount of care. First of all, a physical 

object cannot be identified with just any old bit of matter with which it 

happens to coincide at a given moment. For at a later time, the object and 
that bit of matter might diverge. This possibility can be denied only by 
requiring that identity conditions for bits of matter coincide with those for 

ordinary objects - a requirement that I haven't imposed and which I see no 
reason for imposing (I have been presuming that any macroscopic, 'filled' 

spatio-temporal region defines a bit of matter). 

25 This simplification is gratuitous; the argument goes through without it. I am assuming 
throughout that 

(3x) xQy & (3x) xQz & (x) (xQy - xQz) = y = z. 

This gives us a sort of principle of extensionality for non-empty substance terms. The 
principle probably doesn't apply to 'empty' substance terms. For example, the element with 
atomic number 130 may not be identical with the element with atomic number 131, even 
though both of them have the same quantities of matter making them up - namely none 
at all. 
25a I am indebted here to Quine, op. cit. 
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However, a weaker thesis might be plausible - the thesis that any physical 
object is identical with that bit of matter which coincides with it throughout 
its duration. For example, let m =that bit of matter consisting entirely 
of the atoms which at the moment make up object o. Presumably m1 came 
into being when all of these atoms had been formed, perhaps long before o 

was around. Further, o may have been present before o and m1 came to 

coincide (consider a person and the atoms now making him up - both he 
and they came into being long before they came to make him up). Now let 

m2=that bit of matter which coincides with o throughout o's duration.26 
Notice that at the present moment, o, mi, and m2 all coincide spatially, 
and that at other times o and m2 will coincide with one another, but perhaps 
not with m,. 

Now we can, at most, identify o with m2; in general, we might identify 
objects with the bits of matter which coincide with them throughout their 
duration. Even this view has its difficulties, but it is not clear that any of them 
are fatal.27 

VII. AMOUNT TERMS: SENTENCE (g) 

The remaining puzzles concern terms like '3 gallons', '21 ounces', '21 ounces 
of gold', etc. I will first propose a systematic treatment of these terms that 

will be overly platonistic for some tastes. I will then consider a nominalistic 
reconstrual. 

We can distinguish two sorts of 'amount' terms, those containing merely 
a numeral plus a unit of measure (e.g., 'three gallons') and those containing, 
in addition, the word 'of' plus a mass term (e.g., 'three gallons of water'). 
I will call the first sort 'isolated amount terms' and the second sort 'applied 
amount terms'. Our sentence: 

(g) Three teaspoons of gold weigh thirty ounces 

contains an isolated amount term as direct object of the verb, and an applied 
amount term as subject. 

The platonistic account takes the simple-minded view that an isolated 
amount term names an abstract entity - an amount. For example, '3 gallons' 
names a certain amount: the amount, 3 gallons; 'one pound' names a 

different amount; '16 ounces' names the same amount as does 'one pound'. 

26 This requires that bits of matter, like physical objects, may persist through time while 

losing and gaining atoms. We could restrict our notion of 'bit of matter' so as to disallow 
this. But I see no reason in favor of doing this. Further, this would constitute a peculiar 
dependence of a logical analysis of language on a particular physical theory, which seems 
undesirable. 
27 Cf. David Wiggins, Identity and Spatio-Temporal Continuity, Blackwell, Oxford, 1967. 
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We will represent isolated amount-terms as follows: for each unit of 
measure (e.g., 'gallon', 'quart', 'pound', 'heap'28) we introduce a relational 

predicate. For example, corresponding to 'gallon' we have 'xGy', where the 
first variable ranges over numbers, and the second over amounts. Filling 
in the first place with a numeral yields a term that specifies an amount. For 

example, corresponding to 'three gallons', we have the formula '3Gy' which 
is true of the amount, three gallons, and nothing else. 

An applied amount term like 'three gallons of water' will be analyzed 
something like 'a quantity of water which (is not identical with, but) measures 
3 gallons'. For example, the sentence: 

Every bucket contains three gallons of water 

would be translated as: 

(x) (Bx a (3y) 3Gy & (3z) (zQw & zMy & xCz))) 

(where 'zMy' means 'z measures y' and 'xCz' means 'x contains z'). 
We see that the role of the word 'of' in 'three gallons of water' is taken in 

our symbolism by the primitive term 'M' (which we read as 'measures'). 
Our sentence, (g): 

Three teaspoons of gold weighs thirty ounces. 

(when construed as 'Any three teaspoons of gold weighs thirty ounces.') now 
translates as: 

(x) ((3y) (3Ty & xQg & xMy) v (3z) (300z & x weighs z)).29 

Sentences relating isolated amounts with one another are treated quite 
naturally; for example: 

One pound equals 16 ounces. 

becomes: 

(3x) (lPx & (3y) (160y & xEy)).29 

The foregoing treatment of amount-terms is platonistic in that it treats 
amounts as abstract standards against which to measure concrete quantities 

(for a catchy parallel, read 'x measures y' as 'x participates in y'). I will 

discuss two proposals for deplatonizing that account. The first makes 

28 Certain words are ambiguous between amount terms and physical object terms. For 

example, 'three cups' may refer either to three drinking objects, or to a single amount. 

Likewise, 'three cups of coffee' may refer either to three cups, each containing coffee, or 
to a quantity of coffee which is three-fourths of a quart in volume. In either case it is the 

latter interpretation that is being analyzed here. 
29 For a more precise account of the general treatment of amount terms, see the Appendix. 
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the 'Forms' (our amounts) concrete; the second involves giving up their 
role as standards. The first is unworkable; I am not sure about the second. 

The first proposal exploits a familiar parallel often used in explaining 
Plato's theory of meaning. The parallel is between Forms like the Good, the 

Virtuous, etc., and standards like the standard meter stick in Paris - these 
Forms are supposed to function in discovering goodness, virtues, etc., in 

(metaphorically) the same way that the standard meter is used to discover 

length. There is no standard good man anywhere, so the Form, the Good, 
cannot be a concrete object (i.e., a man) stored somewhere in Paris - instead, 
it must be an abstract entity. But in the case of measures, there are concrete 

standards available - the standard meter in Paris, the standard pound in 

Washington, etc. Why not replace our abstract amounts by those concrete 

objects which constitute the standards upon which our systems of measures 
are based? The only other alteration we would need would be to reinterpret 
'measures' as 'measures the same as', 'weighs' as 'weighs the same as', etc. 

There are several problems with such a proposal, at least one of which is 
fatal: although it is plausible for phrases like 'one gallon', 'one meter', it is 
unworkable for phrases like '3 gallons', '7? meters'. For there is no standard 
concrete object which is 7- meters long, and no standard concrete container 

which contains exactly 3 gallons. We cannot replace our infinite array of 
amounts with a finite number of concrete standards without making drastic 

changes elsewhere in the theory. The second approach does this. 
The second approach is analogous to Quine's disposal of meanings30, 

where he paraphrases individual contexts which seem to involve quantifica 
tion over meanings into unanalyzed predicates and relations. E.g., 'has a 

meaning' becomes 'is meaningful' (or 'is significant'), 'have the same meaning' 
becomes 'are synonymous', 'is true in virtue of meaning' becomes 'is analytic'. 
If we can do something similar for all contexts involving amounts, without 
loss of logical inferences, then we will have nominalized our treatment. 

Our amount terms occur in two sorts of context: isolated and coupled 
with mass terms. The latter sort of context will always utilize a complex 
formula of the form: 

(3y) (nGy & xMy) & qx, 

where 'n' is a numeral, 'G' a relational predicate representing a unit of 

measure, 'M' the predicate we read 'measures', and '4' some condition on 

x (e.g., 'Ox' may be 'xQg'). Suppose that for every unit of measure, 'G', we 
introduce another relational predicate 'C' which has the meaning: 

30 W. V. Quine, From a Logical Point of View, Harper & Row, New York, 1969, pp. 11ff, 
22, 48ff. 
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nGx = dfx measures nG's, 

e.g., for 'gallon' we would read 'nCx' as '(the quantity) x measures n gallons'. 
This term is to replace the '(3y) (nGy & xMy)' above, and it by-passes 
quantification over amounts. Of course, the Platonist will insist on analyzing 
'nGx' as '(3y) (nGy & xMy)', just as he will also insist on analyzing 'x is 

meaningful' as 

'(3y) (y is a meaning & x has y)'; 

but the nominalist need not do this. 
This device will work for applied amount terms. But now it is unclear how 

to treat isolated amount terms. These, in turn, occur in two sorts of problem 
atic contexts. First we have contexts of the form 'x weighs n pounds'. Pre 

viously this expressed a relation between x and n pounds. But now, 'n 

pounds' no longer names anything. Presumably what we need to do here is to 
refuse to divorce the 'weighs' from the 'n pounds' - i.e., to treat 'weighs n 

pounds' as a unit, just as we did 'n pounds of-'. The required analysis seems 
to be that 'x weighs n pounds' be written 'nPx', where 'P' is our new analogue 
of 'pounds'. On this line, 'weighs' is just a dummy word which gets absorbed 
into the 'nPx'. 

The second sort of problematic context is that in which amount terms ap 
pear as subjects of sentences like: 

(i) One pound equals 16 ounces. 

(j) Three pounds is a unit of measure. 

We would perhaps analyze (i) in an ad hoc manner as: 

(i) (x) ( (lx = (y) (160y = xEy)) 

i.e., as 'Every one-pound quantity is equal (in weight) to every 16-ounce 

quantity'. But I don't see how to give a general account along these lines. 
And I see no plausible analysis of (j) along these lines, or along any nominal 
istic lines at all. 

APPENDIX31 

The goal of this appendix is to describe in brief terms a procedure for trans 

lating a fragment of English into a canonical notation, and then to show 
how to extend this procedure to a larger fragment including mass terms and 
amount terms. First the fragment without mass terms. 

Suppose we begin with those sentences of English that contain no English 
connectives, no attributive adjectives, no relative clauses, no pronouns which 

31 This is a condensation of the relevant portions of a work in progress. 
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'refer back' to preceding locutions, no prepositional clauses, infinitive 

clauses, or gerundive clauses (or other unspecified grammatically complex 
constructions). In the terminology of transformational grammar, we are 

beginning with sentences generated from simple phrase structure sentences, 
without recursive embeddings of sentences within sentences.32 Even this is 
a relatively rich fragment of English, including sentences like 'some men 

might have been talking with Agatha under an arch during Lent'. Translated 
into canonical notation such sentences become conglomerates of quantifiers, 
connectives, operators, predicates, and proper names. Momentarily ignoring 
constructions that give rise to operators (i.e., ignoring 'might', 'have been 

...-ing', 'with', 'under' and 'during') we are left with the transformational 

grammarian's Nominals: 'some men', 'Agatha', 'an arch', 'Lent', plus the 
verb: 'talk'. Notice that the Nominals are just those phrases that Russell called 

denoting phrases, and the key to their translation is essentially due to him.33 
Each simple denoting phrase, or Nominal, consists of a quantifier locution 

(called by transformational grammar a determiner) plus a noun (count noun 
or proper noun, so far). The determiner may be unspoken as in 'Agatha', 
grammatically it is there however. In t-grammar it appears as the null morph, 
4, preceding the noun.34 

Our schema for translating Nominals is as follows: the determiner of the 

Nominal provides a matrix which has two places for predicates or formulas. 
The first place is for a predicate or formula provided by the noun of the 

Nominal, and the second place is for a predicate or formula provided by the 
rest of the sentence in question. I indicate these places by '0x' and 'Qx'. 
The noun portion of the Nominal translates as a one-place predicate, which, 
in translation, is inserted in the ( place of the matrix provided by the 
determiner. Most verbs translate as one- or two-place predicates. The 
translation problem then is two-fold: to say what each particular sentential 
constituent contributes to the translation, and to say how these constituents 
are ordered in the resulting translation. 

To take a simple case suppose we wish to translate 'Some man kicks John'. 
The matrix for 'some' is: 

(3x) (()x & (x); 

the predicate associated with 'man' is: 

32 Cf. Noam Chomsky, Syntactic Structures, Mouton, The Hague, 1965. 
33 Bertrand Russell, 'On Denoting', reprinted in Logic and Knowledge (ed. by R. Marsh), 

Allen and Unwin, London, 1956. 
34 Actually there are several 'null morphs' - i.e., unvoiced syntactical units that frequently 
figure importantly in word order. I am only concerned with the null morph that precedes 
proper nouns, singular count nouns and mass nouns. 
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M 

(read 'Mx' as 'x is a man'). The verb 'kicks' yields the two-place predicate: 

K 

(read 'Kxy' as 'x kicks y'). Preceding 'John' we have the null morph deter 
miner 0; its matrix (when preceding a proper noun) is also: 

(3x) ((Dx & ( x). 

The proper noun, 'John', yields the one-place predicate: 

J 

(read 'Jx' as 'x is John').35 
Our simple sentence: 'Some man kicks John', has the grammatical 

analysis: 

Nominal Verb Nominal 

Determiner Count Noun Determiner Proper Noun 

Some man kicks John 

The rule for translation is simply to insert appropriate items in the matrices 
contributed by the determiners, continuing this process until we get sentences 

(we have to keep variables straight while doing this - I won't go into detail 
on that). For example, we can insert 'J' and 'K' into the matrix contributed 

by 4, getting: 

(i) (3y) (Jy & Kxy) 

and then insert 'M' and (i) into the matrix contributed by 'some', getting as 
one possible translation: 

(ii) (3x) (Mx & (3y) (Jy & Kxy)). 

Alternatively, we could have started with the 'Some' matrix, in which case 
we would have ended up with: 

(iii) (3y) (Jy & (3x) (Mx & Kxy)). 

35 Our translation of proper nouns could be varied in several ways. For example, we 
could analyze 'Jx' as 'x = j', where 'j' is a logically proper name. Translating it as the 

predicate 'J' assimilates the translation of proper nouns to that of count nouns thereby 
making the procedure simpler. The matrix I have selected for the null morph causes proper 
nouns to have 'existential' commitment; this could be avoided by selecting instead 
'(x) ( )x ox)'. 
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(ii) and (iii) are the only two translations of the sentence in question, and 

they turn out to be equivalent. This doesn't always happen; the translations 
of 'Some man dates every girl' are: 

(iv) (3x) (Mx & (y) (Gy v Dxy)) 

and 

(v) (y) (Gy = (3x) (Mx & Dxy)). 

(The matrix associated with 'every' is: '(x) ((D)x= (x)'.) These are not 

equivalent but that is appropriate - since the English sentence being trans 
lated is ambiguous.36 

Operators: Many other sentential constituents contribute operators as 
their translations. Adverbs and modals do this. For example, in 'John may 

write slowly', both 'may' and 'slowly' translate as operators which operate 
on predicates to produce more complex predicates. The whole sentence 
translates as: 

(3x) (Jx & 0 (S(W)) x), 

where '0' represents 'may' and 'S' represents 'slowly'.37 Prepositions also 
behave like operators, although they add argument-places to the verb phrase. 
For example, 'ran into' is represented as 'I(R)', where 'I(R) xy' means 'x 
ran into y'; the extra variable, y, being contributed by 'into'. Prepositional 
objects, e.g., 'the church' in 'John ran into the church', are denoting phrases, 
and are analyzed as sketched above.38 

36 In general sentences have a surprisingly large number of translations. Some logicians 
and some grammarians would like to cut this down, by insisting for example that (iv) is 
the only correct translation (cf. exercises in many books on symbolic logic). But the 
sentence is used in both senses in everyday language. Perhaps there is some sense in which 
(iv) is preferable to (v); if so it is probably an interesting problem to say how and why. But 
I am concerned only to produce all grammatically possible translations; not to sort out the 
preferred ones. Indeed, there is reason to believe the latter task impossible; cf. Paul Ziff, 
'About What an Adequate Grammar Couldn't Do', Foundations of Language 1 (1965) 
5-13; also Gilbert Harman, 'About What an Adequate Grammar Could Do', Foundations 
ofLanguage 2 (1966) 134-141. 
37 Not only do matrices intermingle in various ways in translation; operators do also. An 
alternate translation of the sentence in question is: 

3 (3x) (Jx & S(W)x), 

where 'V' has moved to the outside. But adverbs of manner, like 'slowly', never move 
outside the subject matrix. 
38 The original sentence, 'Some men might have been talking with Agatha under an arch 
during Lent', will have as one translation (leaving predicates and operators in English): 

(3x) (x is a man & (3y) (y is Agatha & might ((3z) (z is an arch & (3u) (u is 
Lent & with (under (during (have been (talks)))) xyzu))))). 
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Relative Clauses: A first natural step beyond the simple sentences we have 
considered so far is the addition of restrictive relative clauses.39 These are 
sentential-like constituents which are inserted into Nominals immediately 
following nouns. They provide predicates or formulas which, in translation, 
are conjoined with the () place in the matrix contributed by the determiner 
in the original Nominal. For example, 'Some man is dead' is translated by 
inserting 'M' and 'D' into '(3x) (()x & (2x)'; then 'Some man who shot a 

giraffe is dead' is translated by conjoining '(3y) (Gy & Sxy)' (i.e., 'x shot a 

giraffe') with 'Mx' before inserting it in (D. The result is: 

(3x) (Mx & (3y) (Gy & Sxy) & Dx).40 

Adjectives: Adjectives in attributive position (immediately preceding 
nouns) are best translated uniformly as operators on the predicate con 

There are several other possible translations, got by interchanging the order of matrices 
and by moving the 'might' operator around. 
39 These are relative clauses as in 

(a) The man whom you saw is a doctor. 

as opposed to 

(b) The man, whom you saw, is a doctor. 

To consider non-restrictive clauses would take us too far afield in a matter not relevant to 
problems concerning mass nouns. 
40 In transformational grammar these clauses are generated by inserting a sentential-like 
structure just after the main noun. This sentential-like structure will have the main noun 
in it, preceded by a special determiner, 'wh-'. A transformational rule turns this structure 
into a relative clause. In general the rule is: 

Noun - ( wh- Noun ...) > 

(who ) 
Noun -whom - .... 

.whichJ 

E.g., the rule transforms 'man (John saw wh- man shooting a bear)' into 'man whom John 
saw shooting a bear'. 

To get the formula to conjoin with the main noun, translate the determiner 'wh-' as the 
redundant matrix: 

(x. 

Thus the example 'Some man who shot a giraffe is dead' is a transformation of 'Some 
man (wh- man shot a giraffe) is dead'. The translation of 'wh- man shot a giraffe' is just 

'shot a giraffe' - i.e., '(3y) (Gy & Sxy)', and the whole sentence translates as in the text. 
(Sometimes matrices from within a relative clause may come outside the whole sentence; 

thus 'Every boy who dates a certain girl will be bored' has as one of its translations: 

'(3x) (Gx & (y) (By & Dxy v y will be bored)).') 
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tributed by the noun.41 In some cases, these operators can be further analyzed 
in terms of conjunction with a predicate. For example, 'Some red box ...' 

can be translated as '(3x) (R(B) x &...)', and then 'R(B) x' can be further 

analyzed as 'R'x & Bx' - i.e., we further analyze 'x is a red box' as 'x is red 

and a box'. But 'Some fake gun ...', which will be translated as '(3x) (F(G) x 

&...)' cannot be further analyzed as '(3x) (F'x & Gx &...)', since 'fake' has 
no determinate extension apart from a 'filler' like 'gun'. 

More Complex Constructions: I have sketched barely enough of a proce 
dure to account for the sentences that have been treated in this paper. But 
there is no reason to suppose that mass nouns present problems in gramma 
tically complex constructions (such as propositional, infinitival or gerundive 
clauses) which they do not already present in the simple constructions dis 
cussed here. 

Mass Terms: One advantage of the treatment of mass terms sketched in 

the main body of the paper is that it can be assimilated into the present 
translation procedure with a minimum of effort. We need only say what 

predicates are contributed by mass terms, and what modifications are 

necessary in the translations of determiners when they precede mass terms. 
The predicates are easy: associated with every simple mass noun, m, is the 

predicate 'xQm'. (Complex predicates due to complex mass terms like 

'muddy water' or 'bronze that has been annealed' are formed automatically 

by the translation rules for attributive adjectives ('muddy') and for relative 
clauses ('that has been annealed').) Further, most determiners translate in 

exactly the same way, whether they precede mass nouns or whether they 
precede count nouns. The only cases that need special treatment are the zero 

morph, 0, and a few determiners like 'most' and 'much'. 
As for the zero morph, recall that: 

0-men-are-clever 

is ambiguous, meaning 'all men are clever', 'some men are clever', 'most 
men are clever', etc. That is, the null morph, 4, when it precedes count 

nouns, can produce all of the matrices: 

(x) (() ) 
(3x) (( & () 

(Most x) ((), )) 
etc. 

Excluding 'most', there is no difference between these cases and the mass 

noun cases - cf. Section III. The difference comes in contexts like: 

41 This is in simple adjective-noun constructions. When there are strings of adjectives, or 

adjectives plus intensifiers (e.g., 'very') a more complex treatment is necessary. 
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4-men-are-widespread 

where the null morph contributes the matrix: 

(3x) (x = {y: (y} & ()x). 

This yields the translation: 

(3x) (x= {y:My} & Sx) 

(which is equivalent to S{y: My} - i.e., 'the class of men is widespread'). 
For corresponding contexts with mass terms, the matrix contributed by 

the null morph must be:42 

(3x) (x = y[(Cy] & (x). 

For example, 'water is widespread' translates: 

(3x) (x = ay [yQw] & Sx), 

which is equivalent to 

Say [yQw] 

(which is in turn equivalent to 'Sw'; cf. Section V). 
Except for treatment of determiners like 'most'43 and 'much' our pro 

cedure now grinds out all of the translations discussed in Sections I-VI of 
the paper - or equivalent variants thereof.44 

Amount Terms: These terms appear in two sorts of contexts: embedded 
within complex determiners, as in 'two quarts of', 'several pounds of'; and 
outside of determiners, as in 'one pound equals 16 ounces'. 

First, the applied amount terms (embedded within determiners). I'll give 
the platonistic account; its nominalistic reconstrual is discussed in Section 

VII above. The usual cases are those in which the amount terms occur with 

numerals. Let 'n' be a numeral, and let 'G' be a sample amount-term, say 

'gallon' (then 'nGx' means 'x is the amount, n gallons', as in Section VII). 
Then the phrase 'n gallons of' contributes a formula which, in translation, 
is to be conjoined with the noun predicate contributed by the noun which 
follows it. The phrase it contributes is: 

(3z) (nGz & xMz) 
42 This alteration is unnecessary if we want to 'reduce' substances to classes of their 
quantities. This might be desirable for some philosophical purposes, but I see no reason to 
adopt it in general. 
43 The matrix for 'most', as sketched in Section IV, is: 

Fu {x: )x & Qx} E(Fu{x: )x} 
- Fu {x: x & (x}). 

44 For example, our procedure yields '(3x) (x = ay[yQw] & Sx)' instead of 'Say[yQw', 
and it frequently yields '.. .x[xQm]...' instead of the simpler '...m...'. 
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(where 'M' reads 'measures'; cf. Section VII above). 
When nothing else is present in the determiner, the whole matrix is 

(3x) ((3z) (nGz & xMz) & ()x & (x). 
For example, in the sentence 

(g) Every bucket contains three gallons of water. 

the Nominal 'three gallons of water' translates as (filling in the noun pre 
dicate): 

(3x) ((3z) (3Gz & xMz) & xQw & ... x ...). 

Inserting this in the part contributed by 'every bucket', and adding the 

predicate for 'contains', this yields 

(y) (By v (3x) ((3z) (3Gz & xMz) & xQw & yCx)) 

as in Section VII. 

Occasionally an explicit determiner occurs before the amount term; in 
such cases, that determiner fixes the containing matrix. For example, in 

'Every three gallons of water ...' the word 'every' tells us that we are to 

conjoin the amount-term phrase with the noun predicate within the normal 
matrix for 'every', namely '(x) ((Ix = (2)x)'. Thus 'Every three gallons of 
water ...' translates as '(x) ((3z) (3Gz & xMz) & xQw =2)x)'. When an 

explicit determiner occurs before the amount term, but no numeral appears, 
the number 1 is understood. For example, 'Every gallon of water weighs 
62.4 pounds' translates as '(x) ((3z) (1Gz & xMz) & xQw = ...)'.45 

Isolated amount-terms are the easiest to translate. Their noun-predicates 
are all of the form 'nGx', and their determiners translate as'(3x) (()x & ()x)'. 
Thus 'One pound equals sixteen ounces' translates as '(3x)(lPx & (3y) 
(160y & x=y))'. 

Chicago Circle 

45 Including the translation of the object of the verb the complete translation is 

'(x) ((3z) (IGz & xMz) & xQw > (3u) (62.4Pu & Wxu))', 

where 'P' is the predicate corresponding to the amount-term 'pound', and 'W' means 
'weighs'. 

If the extra word in the determiner is 'several', then normally the matrix is '(3x) ((Dx & 

()x)', and 'several' behaves like a vague numeral. E.g., 'Several gallons of water ...' 
becomes 

'(3x) ((3z) (sGz & xMz) & xQw &...)'. 

46 Added in proof: I have just discovered two articles related to this paper, to which the 
interested reader should be referred: Helen Morris Cartwright, 'Heraclitus and the Bath 

Water', Philosophical Review 1965, and 'Quantities', Philosophical Review 1970. 
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