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A degree sentence such as John and Mary are equally tall conveys both reci-
procity and equivalence and hence are termed “Reciprocal Equatives” (RE).
Building on Schwarz’s (2007) pioneer study, I suggest an account for this
degree construction that covers a wider range of data. To the extent that the
proposal is on the right track, it provides new support for building in plu-
rality in the domain of degrees, an idea that has been put forward by Beck
(20105 2014) and Dotlacil & Nouwen (2016).
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1. Introduction

The notion of plurality has been extended to degrees in many research (e.g.
Fitzgibbons et al. 2008; Beck 2010, 2013, 2014; Dotlacil & Nouwen 2016). As
Dotlacil & Nouwen (2016) point out, it is not surprising that semantic mecha-
nisms governing plurality formation and plural predication may be extended to
degrees, given that degrees and entities behave very much alike. For instance, (1a)
carries a cumulative interpretation (e.g. John is 20 years old, Peter is 22, and Mary
26) in the way that (1b) possibly could (e.g. John likes Bill, Peter likes Chris, and
Mary likes Sue).

(1) a. John, Peter and Mary are 20, 22 and 26 years old.
b. John, Peter and Mary like Bill, Chris and Sue.

Most proposals relying on the idea of degree plurality of some form (Beck 2010,
2014; Dotlacil & Nouwen 2016) aim to account for comparatives with quantifiers
in the than- clause, an example of which is given in (2).! Intuitively, (2) is true only

1. For detailed discussion on this topic, see Beck (2010; 2014), Alrenga & Kennedy (2014),
Dotla¢il & Nouwen (2016) and references cited therein.
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if John is taller than the tallest girl. While details vary, the research along these
lines all suggest that this intuition may be captured if the than-clause is interpreted
as a collection of degrees that represents all the girls’ heights and the comparison
relation targets the height of John and that of the tallest girl.

(2) Johnis taller than every girl is.

This paper intends to widen the scope of investigation along these lines by seeking
another phenomenon that could possibly provide support for the idea of incor-
porating plurality in degree semantics. The discussion centers on what Schwarz
(2007) calls “Reciprocal Equatives” (henceforth, RE), a degree construction that
receives much less attention in the literature. Examples of this degree construction
are given in (3)-(4).?

(3) Hans und Maria sind gleich schwer. (German)
Hans and Maria are equally heavy
‘John and Mary are equally heavy’

(4) Yaehan hé Madli yiyang zhong. (Mandarin)
John AND Mary equally heavy
‘John and Mary are equally heavy’

Both examples express that John’s weight and Mary’s are equivalent. This degree
construction, as noted by Schwarz (2007), may be characterized as both “recipro-
cal” and “equivalent”, and these meaning components are carried out by the RE
morpheme gleich/yiyang. This is also where this construction differs from English
as-equatives; English as-equatives, as shown in (5), do not express “mutual equiv-
alence” among the objects in comparison.

(5) John is as tall as Mary, and even taller.
(Matushansky 2008, attributed possibly to Chris Kennedy)

(6) Hans und Maria sind gleich ~ grofs.
Hans and Maria are equally tall
*Hans ist sogar grofSer als Maria.
Hansis even taller than Maria
Lit: ‘Hans and Maria are equally tall. Hans is even taller than Maria’

2. Throughout this paper, I gloss the Mandarin nominal coordinator hé/gén as AND, despite
the fact they might have the same semantic contribution as English and in nominal coordina-
tion. As pointed out in some research (Chao 1968; Paris 2008; et al.), the coordinators may be
ambiguous between a nominal conjunct coordinator or a comitative marker; in the latter case,
hé/gen and the nominal it precedes for a comitative adjunct. See also Footnote 9 for some rele-
vant discussion.
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(7) *Yuehan hé Mali yiyang gao; ta, shénzhibi ~ Mali gao.
John  AND Mary equally tall; he even  comp Mary tall
Lit. ‘John and Mary are equally tall; he is even taller than Mary’

More syntactic and semantic properties of REs are reviewed below. The discus-
sion throughout this paper is mainly based on data from Mandarin; some Ger-
man data however are mentioned when they bear relevance to the discussion. As
to the reason why English may not be appropriate for this topic, I refer the reader
to Schwarz (2007) (and also Footnotes 3 and 4 below). Nonetheless, I expect the
proposal to be extended to English and any other language where this degree con-
struction is found.

1.1 Types of reciprocal equatives

In addition to predicative REs like (3)-(4), there are adnominal ones; see (8)-(9).

(8) Yuehan you-zhé  yiyang chdng-dé érduo. (Mandarin)
John have-ProG equally long-moD ear
‘John has equally long ears’

(9) Yuehan hé Mali bei-lé yiyang zhong-dé  beéibdo. (Mandarin)
John AND Mary carry-pERF equally heavy-mop backpack
‘John and Mary carry/carried equally heavy backpacks.

Degree comparison in a RE may be along the dimension of quantity, as shown in

(10)-(11).

(10) Yuehan hé Mali ydng-lé  yiyang dio-dé  mao. (Mandarin)
John AND Mary keep-PERF equally many-MoD cat
‘John and Mary have equally many cats’

(11) Yuehan yang-lé  yiyang dué-dé  gou gen mao. (Mandarin)
John keep-PERF equally many-moD dog and cat
‘John has equally many dogs and cats’

The need to distinguish an amount RE from those like (8)-(9) comes from their
contrast with (12b): in German, for instance, a simple plural noun modified by the
Q-adjective viele ‘many’ does not suffice to license the RE morpheme gleich, though
the RE morpheme, in both (12a) and (12b), occur in pre-nominal position.’

3. The Mandarin counterpart of (12b) (see below), in some contexts, may carry an “anaphoric”
interpretation; see Footnote 4. This interpretation is irrelevant to the discussion here.
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(12) a. Hans hat gleich longe Ohren. (German)
Hans has equally long ears
‘Hans has equally long ears’

b. *Hans hat gleich viele Haustiere. (German)
Hans has equally many pets

The RE morpheme, in most cases, needs to be accompanied by a plural nominal;
as shown in (13), a singular nominal in subject position of a predicative RE leads
to ungrammaticality.*

(13) a. *Maria ist gleich schwer. (German)
Maria is equally heavy
b. *Mali yiyang zhong. (Mandarin)
Mary equally heavy
‘Mary is equally heavy’

At least in Mandarin however, the presence of a universal quantifier suffices to
license the RE morpheme, as shown in (14)-(15): in (14), all the students in the
discourse context are compared based on their speed; in (15), they are compared
based on the length of the rope they are given by Zhangsan.

(14) méi-gé  xuéshéng dou pdo-dé  yiyang kuai.
every-CLE student all run-pTcp equally fast
‘Every student runs/ran equally fast’

(15) Zhangsan géi-lé méi-gé  xuéshéng yi-tido yiyang chdng-dé shéngzi.
Zhangsan give-PERF every-CLF student one-cLF equally long-MOD rope
“Zhangsan gave every student an equally long rope’

(1) Zhangsan ydng-lé  yiyang dué-dé  chdngwil.
Zhangsan keep-PERE equally many-mMoD pet

4. English Maria is equally heavy is grammatical on a reciprocal, discourse anaphoric inter-
pretation, which is not in the concern of this paper. As Schwarz (2007) notes, such an interpre-
tation, in some dialects of German, is not possible for gleich. To my ear, such an interpretation
is possible for Mandarin yfyang only if it is accompanied by the additive particle yéi ‘also.

() Yuéhan béi-le yi-gé  wushi gongjin zhong-dé  beibao;  Mali */?? (yéi) béi-lé
John carry-PERF one-CLF 50 kg heavy-moD backpack; Mary also carry
yi-gé  yiyang zhong-dé beibao.
one-cLF equally heavy-mop backpack

Intended: ‘John carried a backpack that weighs 50kgs; Mary carried an equally heavy
backpack!
= John and Mary each carry one backpack weighing 50kgs.
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Schwarz (2007) also notes that in spite of the fact that a universal quantifier
headed by German jeder is morphologically singular, a predicative RE with a uni-
versal subject like (16) sounds significantly better than (13a).

(16) Jeder Junge war gleich schnell.
‘Every boy was equally fast’

1.2 Vagueness and context sensitivity

The adnominal RE (9) may be easily judged true in the scenario in (17), where
John and Mary each carry just one backpack.

(17) John carries one backpack weighing 10kgs; Mary carries one weighing 10kgs.

Intuitions however are not always this clear, especially when objects in compari-
son are in a relatively large group. In a scenario like (18), where John and Mary
each carry more than one backpack, and only one backpack John carries weighs
the same as one Mary carries, judgment making seems less easy.

(18) John carries two backpacks a and b; a weighs 10kgs and b 15kgs.
Mary carries two backpacks c and d; ¢ weighs 10kgs and d 5kgs.

Schwarz (2007) reports that intuitively the German counterpart of (9) may be true
or false in such a scenario.” To my ears as well as those of the speakers I have con-
sulted, the Mandarin Example (9) is difficult to judge in this scenario and might
hardly be considered true. Nevertheless, such difficulty in judgment making seems
to be ameliorated with extra contextual information; for instance, with the addi-
tional information in (19), it becomes much easier to consider (9) true in (18).

(19) All the students randomly pick two backpacks to carry on the hiking trip. After
the hiking trip, let’s weigh the backpacks they choose and see whether there
are any two students who get at least two backpacks that have the same weight.
It then happens that...

a. Yuehan hé Mali bei-lé yiyang zhong-dé  beibao. (Mandarin)
John AND Mary carry-pERF equally heavy-moDp backpack
‘John and Mary carried/carry equally heavy backpacks!

The difficulty in judgment making also varies with the choice of verb; changing
the verb in (9) to pick (see (20a)) makes it much easier to consider this example
true in a scenario very similar to (18) (see (20Db)).

5. See § 7 for further discussion on this.
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(20) a. Yuéhan hé Maili tiao-lé  yiyang zhong-dé beibao. (Mandarin)
John and Mary pick-PERF equally heavy-moD backpack
‘John and Mary picked equally heavy backpacks’
b. John picks two backpacks, one weighs 10kgs and one 15kgs;
Mary picks two backpacks, one weighs 10kgs and one 5kgs.

All these observations suggest that intuitions around an adnominal RE may be
vague about the contribution of each individual in comparison and may be sensi-
tive to the context of utterance and the property attributed. This is reminiscent of
vagueness observed in plural predication, where the contribution of each individ-
ual may be vague and is highly influenced by the linguistic and discourse contexts
(Schwarzschild 1996; et al.).

1.3 Roadmap

An adequate analysis of REs should not only cover the data discussed in § 1.1 but
also provides an explanation for the vagueness and contextual sensitivity shown
in § 1.2; this paper aims to achieve this goal. The analysis I would like to pro-
pose relies on the assumption that a reciprocal degree morpheme, such as Ger-
man gleich and Mandarin yiyang, obligatorily takes scope at LF. Crucially, some
form of “degree plurality” along the lines of Beck (2014) and Dotlacil & Nouwen
(2016) need to be built in in degree semantics. On these grounds, the context
sensitivity and vagueness found in an adnominal RE may be cashed out with a
covered-based theory of plural predication (Schwarzschild 1996; Brisson 1998,
2003; et al.). In § 2 the theoretical tools needed in my proposal are reviewed. In
§ 3 Ilay out my analysis of the RE morpheme. § 4 centers on adnominal REs; the
discussion reveals how delicately plurality in the domain of individuals interact
with that in the domain of degrees. § 6 briefly discusses reciprocal inequatives. In
§ 7 I discuss the alternative analysis. Some concluding remarks are in § 8.

2. Plural predication and degree plurality

The analysis I would like to suggest dwells on: (i) the theory of plural predication
that makes use of the operators * and ** (Link 1983; Sternefeld 1998; Beck 2000,
2001) constrained by covers, a salient way objects in the universe of discourse are
grouped (Schwarzschild 1996; Brisson 1998, 2003); and (ii) Dotlacil & Nouwen’s
(2016) idea of degree plurality.®

6. Asnoted in § 8, the proposal presented below may be easily adapted to other variants of the
approach along with this idea.
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2.1 Plural predication and covers

Following Link (1983), Sternefeld (1998), Beck (2000; 2001) and many others, I
assume the pluralization operations * and ** which are introduced via the oper-
ators * and ** prefixed to the constituent whose denotation undergoes pluraliza-
tion. The application of these operators, I assume, may combine freely with QR
and variable binding (Beck 2000; 2001, et seq.).” Along the lines of Schwarzschild
(1996), Brisson (1998; 2003), Beck (2001) and many others, I further assume that
quantification introduced by these pluralization operators are constrained by cov-
ers, a salient way of grouping the objects in the universe of discourse; see the
definition in (21), which is adopted from Schwarzschild (1996) with slight modi-
fication. Throughout the discussion below, U is the summation operation; xUy is
the sum of two individuals x and y.

(21) Cisacover of a set P iff:
C is a subset of the smallest set X such that: (i) PSX, and (ii) for any x, y such

that xeX and y€X, (xuy)€X; and every member of P is part of some member
in C.

The way a cover C groups objects in the context of utterance is context-sensitive.
Following Schwarzschild (1996), I assume that: (i) a cover C is introduced through
a free pronoun C at LF; and (ii) if there is no cue about how objects in the universe
of discourse should be grouped, then they are grouped with the default option, the
one in which each atomic individual forms a group on its own.

The operator * pluralizes a one-place predicate and gives rise to the so called
“distributive reading” of, e.g. John and Mary left, according to which John left and
Mary, too, did. In the definition given in (22), E is a part-whole relation; xCy iff x
is part of y.

(22) a. [*1(O)(P_ () =MX,.. VXEX[xeC~ [*P](x)]
b. Distribution:
*is that function: D_, ,»D_, |, such that for any feD_, , and any x in
D,, [*f](x)=1iff f(x)=1 or Judv[x=(uuv) and [*f](u) and [*f](v)]
c. [ [John and Mary [*-C left]] ] =1 iff VxE(JuM)[xeC~*left(x)], where
C2{J, M}

** is prefixed to a 2-place predicate and gives rise to the so called “cumulative read-
ing” of, e.g. John and Mary love Bill and Sue, according to which each of John and

7. It would be more appropriate to use different symbols to distinguish the semantic pluraliza-
tion operators and the syntactic objects at LF that introduce them. Nevertheless, in order not to
create confusion and be consistent with most literature cited here, I will use * and ** to refer to
the relevant semantic operations as well as the syntactic operators that introduce them.
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Mary loves one of Bill and Sue, and each of Bill and Sue is loved by one of John
and Mary.

(23) a. [*](CO)(P e 55)= X AY,.
VxEX[xeC~3IyCY[yeC and [**P](x)(y)]] and
VyCY[yeC~3IxEX[x€C and [**P](x)(y)]]

b. Cumulation:

**is that function: D_, _, ».>D_. . (> such that foranyReD_, _. (..
and any x, y such that x€D, and yeD,, [**R](x)(y)=1 iff R(x)(y), or
3x,3x, 3y, Iy, [x=(x, Ux,) and y=(y, Uy,) and [**R](x;)(y,) and

[*R] (Xz)(Y2)]

c. [ [John and Mary [[**-C]-love Bill and Sue] ] =1 iff
VXE(JuM)[xeC~3Iy[yE(BUS) and yeC and **love(y)(x)]] and
VyE(BuS)[yeC-3Ix[XxE(JuM) and x€C and **love(y)(x)]], where C2{J,
M, B, S}

2.2 Plurality in the domain of degrees

Dotlacil & Nouwen (2016) suggest that in the doman of degrees, a sum of degrees
may be formed via the same summation operation a sum of individuals is: for any
two degrees d and d, dud' is the sum of d and d' A gradable adjective such as tall,
in their proposal, relates a degree d, be it plural or atomic, and an individual x in
the way that the height of x (i.e. piyign(x)) is part of d.

(24) |[ tall ]] 27\dd. >\'X8' //Lhmght(x) Ed

An operator MIN is postulated to pick out the unique member d' from a set D
of sums of degrees such that d' does not contain any other members in D as its
proper subparts. Applying MIN to the set of degrees that contain, e.g. John’s height,
gives us John’s height.

(25) ForanyD'eD_y ., MiN(D')=:d[D'(d) and -~ 3d'[D'(d’) and d'=d]]; undefined
otherwise.

(26)  If peigne(J) = 180cm, {d: [tall] (d)(J)} ={d: pyeiqn(J)Ed}={d: 180cmEd};
MIN(Ad. /"height(])gd)=/“height(]) =180cm

As noted above, Dotlacil & Nouwen’s (2016) main goal is to account for com-
paratives with a universal quantifier inside the than-clause. Intuitively, John is
taller than every girl is is true iff John is taller than the tallest girl. Dotlacil &
Nouwen suggest that this intuition may be captured in the following way. Sup-
pose that in the context there are three girls a, b, and c. The than-clause then
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denotes the set of degrees such that d contains as its subpart every girl’s height (i.e.
(I’Lheight(a) IJ/"height(b) u:uheight(c)) Cd; see (27))

(27) [than every girl is tall] = Ady. Vx[x is a girl %Hheight(X)Ed]

MIN then picks out the unique sum from this set that does not have any other
members as its subparts, and that is (Kpeign(2) Uptneight (D) Uptheigh(€)). With the
application of the cumulation operation ** the truth conditions (28) are derived,
which amounts to saying that p,(J) is greater than all of pyeign(@); Pheign(b)
and ppgigh(c). This then correctly predicts that John is taller than every girl is is
true iff John is taller than the tallest girl.

(28) /Aheight(l)[**>] MiIN (Ad. Vx[xisa girl—»pzheight(x);d])

3. The semantics of REs

Below I lay out my proposal for reciprocal equatives. The lexical meaning of the
Mandarin RE morpheme yiyang I would like to suggest is given in (29).

(29) [yiyang] =AD'_y4 (.. Vdid"[d;d"EmiN (D')~>d'=d"]

According to (29), the RE morpheme operates on a set of degrees and asserts that all
the subparts of the member picked out by the operator MIN from this set are mutu-
ally equivalent. Together with the definition of MIN in (25), it then follows from (29)
that the set of sums of degrees an RE morpheme operates on is not emptys; this, I sug-
gest, may be seen as a presupposition carried by an RE morpheme.

I assume that at the surface an RE morpheme is located at the specifier of
AP (see (30)). Along with the assumption that a gradable adjective like tall relates
degrees to individuals in the way we have seen in (24) and denotes a function of
type <d, <e, t>>, the type mismatch between the RE morpheme and the grad-
able adjective is resolved by having the RE morpheme undergo LF-movement;
a degree variable then is left in its base-generation position and bound by a A-
abstractor 7 (see Heim & Kratzer (1998); see (30)).

(30) [,,yivang [ talll] = [yivang [7 [...[xp d; [5 tall]]]]]

3.1 Universal and predicative REs

Along with the proposal laid out above, an RE with a universal quantifier, such
as (14)-(15) and the Mandarin Example (31), may be accounted for in a way
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very similar to that in which a comparative with a universal quantifier in the
than-clause is in Dotlacil & Nouwen’s (2016) analysis.

(31) méi-yi-kiiai  niupdi dou yfyang hou. (Mandarin)
every-one-CLF steak all equally thick
‘Every steak is equally thick’

Take (31) for instance; at LF the RE morpheme moves out of its base-generation
position; the truth conditions in (32) then are derived.?

(32) [ lyiyang (7 [every steak [d, thick]]]] ]
= [ yiyang ]| (Md4. Vx[xis a steak—>hy; gness (X)EA])
=1iff Vd,d"[d,d"EMIN(Ad . Vx[xis a steak—>phy: 4o (X)EA])>d'=d"]
‘All the subparts of the unique sum d of degrees that contains the thickness of
each of the steaks are equivalent to each other’

These truth conditions say that all the subparts of the degree picked out by miN,
namely the one that contains all and only the thickness of all the steaks in com-
parison, are mutually equivalent. Suppose that the steaks in comparison are a, b,
and c; the set of degrees yiyang operates on contains all and only those that have
Pehickness(@) Y hickness D) Y hickness(€) @s one of their subparts; MIN then picks out
Pehickness(@) Y hickness D) Y hickness (€)> the unique one that contains all and only the
thickness of the steaks in comparison. By saying that all the subparts of p;
ness @ U hickness (D) U hickness(€) are mutually equivalent, the derived truth condi-
tions amount to saying that gy .« (@)=nickness (D) =Hihickness(€); 1-€. that all the
steaks in comparison have the same thickness.

In a predicative RE like (3)-(4), the pluralization operator * is prefixed to
AP and introduces universal quantification in plural predication; at LF, the RE
morpheme undergoes movement at LF. The truth conditions in (33b) then are
derived. With the natural assumption that the cover C contains the individuals
J and M, the derived truth conditions assert that pt,eigh(J)Upyeign(M) have sub-

8. Here I take the combination of méi-NUM-CLF-N and déu to be the counterpart of every; this
is surely for convenience only. While there exist tremendous proposals for the semantic con-
tribution of the particle dou in Mandarin (e.g. Lee 1986; Cheng 1995; Huang 1996; Lin 1998;
Chen 2005, 2008; et al.), the analysis I have proposed for REs is independent of these proposals
and hence is compatible with any of them; given that in my analysis, the RE morpheme needs
to move outside the scope of the elements that bring up the universal quantificational force and
as shown in § 3.2, independent principles serve to cash out the plurality requirement, it has
nothing to do with the proposed analysis for the RE morpheme per se how the semantics con-
tribution of dou may be characterized.
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parts mutually equivalent, which amounts to saying that John’s weight and Mary’s
weight are the same.’

(33) a. [yiyang/gleich [7 [J and M [*-C [p d, heavy]]]]]
b. [ (33a)] = yiyang/gleich ] (Ad. VXE(]uM)[xeC—»yweight(x)Ed]):l iff
Vdid"[d;d"EMIN(AD. VXE (JUM)[XECophygion (x) Ed])>d'=d"]
‘All the subparts of the unique degree that contains the weight of John and
that of Mary are equivalent’

3.2 The plurality requirement of REs

According to the lexical meaning suggested in (29), the RE morpheme, instead of
sets of individuals, operates on sets of degrees. This begs for the question how the
ungrammaticality of (13a)-(13b) may be accounted for; in both cases, a singular
nominal in subject position results in ungrammaticality.

(13) a. *Maria ist gleich schwer. (German)
Maria is equally heavy
b. *Mali yiyang zhong. (Mandarin)
Mary equally heavy

Consider (35a), the LF representation of the examples in (13). If we relativize
the lexical meaning of a gradable adjective to possible worlds (see (35a)), the
examples in (13) then denote the proposition in (35b). This proposition, if
defined, obviously is tautological, for the degree picked out by MIN, namely
Hreight(W)(M), the weight of Mary in the world of evaluation w, is atomic (i.e.
has no subparts other than itself) across worlds and hence always has subparts
mutually equivalent.

(34) [ heavy [V=Ad,. Ax,. /xweight(w)(x)Ed, where /,Lweight(w)(x) is the weight of x

in w

9. An anonymous reviewer, following Chao (1968), points out that a Mandarin predicative
RE like (4) is syntactically ambiguous and may be parsed in two ways (see also Footnote 2).
In one, hé is a nominal conjunction coordination and hence Yuehan hé Mdli is a nominal con-
junction; in the other, hé is a comitative marker and together with Mdli forms a comitative
adjunct that excludes Yuehan. The analysis I suggest for REs is not affected by such an ambigu-
ity in any way, given that in my analysis, (i) the RE morpheme, e.g. in (4), scopes over Yuehan
hé Mali at LF, (ii) the RE morpheme operates on degrees rather than individuals. Hence the
internal structure of the nominal coordination has no effect on how the RE morpheme makes
its semantic contribution. Since such an syntactic ambiguity has no effect in semantic com-
position, there is no need to postulate two different lexical entries for the RE morpheme just
because of this ambiguity.
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(35) a. [yiyang|[7 [Mary d,-tall]]]
b. Aw. Vd,d"[d,d"Cmin (Ad. yweight(w)(M)Ed)»d':d"]

It has been suggested in much research that some sentences are ungrammatical
because the propositions they express are tautological (Barwise & Cooper 1981;
Gajewski 2002; etal.); for instance, Barwise & Cooper (1981) suggest that a
strong quantifier is ungrammatical in a there-sentence (e.g. *There was every stu-
dent in the room) because it leads to tautological truth conditions. Along these
lines, I suggest that the ungrammaticality of the examples in (13) may be captured
in the same way: in these cases, MIN picks out an atomic degree in all words where
they are defined; the propositions they express are trivially true and hence are tau-
tological, which consequently results in ungrammaticality.'’

4. Covers, grouping and the interpretation of adnominal REs

4.1 The syntax and semantics of adnominal REs

As already noted in § 1.2, intuitions around an adnominal RE like (9) are vague,
and judgments on these examples are highly influenced by other information in
the context of utterance.

(9) Yuéhan hé Mali béi-lé yiyang zhong-dé  béibao. (Mandarin)
John AND Mary carry-PERF equally heavy-mop backpack
‘John and Mary carry/carried equally heavy backpacks’

10. An anonymous reviewer points out that (13b) becomes grammatical once a quantifica-
tional temporal adverb such as always/every year is added in.
(1) Mah yizhi/méinidn  dou yiyang zhong.
Mary always/everyyear all equally heavy
To account for this example, one only needs to further relativize the lexical meaning of a grad-
able adjective to times, as shown in (ii.a). With the LF in (ii.b), the operator MIN then operates
on the set of degree that contain as their subparts Mary’s weight at various time points. In other
words, (i) may be treated on a par with a universal RE and hence denotes the proposition in
(ii.c)
(i) a. [heavy *t=ad g M Mweight(w) (t)(x)Ed, where /zweight(w)(x) is the weight of x at
tinw
b.  LF: [yiyang [7 [always/every year [Mary d.-tall]]]]
c.  Aw. At Vd, d"[d, d"EmIN (Ad. Vt’Qt[ﬂweight(w)(t’)(M) £d])~d'=d"]

Given that the degree MIN is not necessarily atomic, this proposition is not trivial. (i), unlike
(13b), hence is grammatical.
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Along with the assumptions laid out above, an adnominal RE like (9) may be
assigned the LF (36). Here I assume that the object nominal in (9) denotes an
existential plural quantifier and undergoes QR; some crucial steps of the deriva-
tion and the derived truth conditions are in (37).!' '?

(36) Surface Structure: [J&M [**-Cl-carry [pp 3 [[*-C]-[yivang heavy]] back-
packs)pp]
LF: [yiyang (o 7 [[pp 3[[*-Cl-[d, heavy]] backpacks]]pp 1
e [**-Cl-carry 1]

(37) [DP]=AP_, .. IX[*backpack(X) and VxEX[xeC—»yweight(x)Ed] and P(X)]
[ @ ] =Ad. IX[*backpack(X) and VxEX[xeC—»,uweight(x)Ed] and
VyE(JuM)[yeC~3IxEX[x€C and **carry(x)(y)]] and
VxC[xeC~3IyC(JuM)[yeC and **carry(x)(y)]]]

[(36)1=T[yiyang] ([11])=Liff:

(A 3X [*backpack(X) and )
VXEX[XEC— tyeign(x)Ed] and
vd',d"[d,d"EMIN | VyE(JUM)[yeC—>IXxEX[xEC and
**carry(x)(y)]] and
VXEX[xEC—IyE(JUM)[yeC and
\earry(x)(y)]]] )

—>d'=d"]

Consider a scenario in which John and Mary each carry only one backpack (e.g.
(26)). Intuitively, (9) is true in such a scenario iff the backpack carried by John
and that by Mary weigh the same. With the natural assumption that the cover C in
(37) contains J, M, the backpack J carries, and the backpack M carries, the derived
truth conditions say that the degree that contains only the weight of the backpack
J carries and that of the backpack M carries has subparts mutually equivalent.

1. (9) also carries an interpretation that may render it true in a scenario in which, for instance,
John carries two backpacks each of which weighs 10kgs and Mary carries two each of which
weighs 5kgs. Such a “double distributive” interpretation may be derived with two applications
of * and a cover C containing J, M and each individual backpack carried by J or M (see the LF
in (i)).
(i) UeM [[*-C] [1 [yiyang/gleich [7 [[pp I [[*-Cl-[d, heavy] backpacks]] [[*-C] [2 [t, carry
11111111

12. For convenience and simplicity, I assume that the common noun béibdo here is property-
denoting. With the view that Mandarin common nouns are kind-denoting, one only has to
assume the type-shifting rules suggested in Chierchia (1998a; b) and Dayal (2004) for my analy-
sis to work.
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This amounts to saying that the backpack J carries weighs the same as the one M
carries.

4.2 Context sensitivity and covers

Intuitions to an adnominal RE, as already noted, become not so clear once objects
in comparison are in large groups. It is worth to note that although most speakers
consulted have find it difficult to judge (9) against the scenario (18), enrichment
of contextual information or the change of verb, as already shown in (19) and
(20), might make this task easier.

(18) John carries two backpacks a and b; a weighs 10kgs and b 15kgs.
Mary carries two backpacks ¢ and d; ¢ weighs 10kgs and d 5kgs.

Through the discussion above, we have seen that a cover, a salient way how objects
in the universe of discourse may be divided into groups, plays a crucial role in deter-
mining how the truth conditions derived may be satisfied in a given context of utter-
ance. Covers are context-sensitive; it depends on the context of utterance and the
nature of the property expressed by the predicate how a cover C divides objects
in the universe of discourse into groups (Schwarzschild 1996). Given its context
dependency, the source of vagueness and context sensitivity observed in an adnom-
inal RE, I suggest, should be located in the cover the RE is interpreted against.

Consider first the default option for C, according to which C contains J, M
and each individual backpack carried by J or M (ie. {J, M, a, b, ¢, d}SC). The
set of sums of degrees MIN operates on, in this case, contains those that have as
their subparts the weight of some backpack(s) John carries and that of some back-
pack(s) Mary carries. Given the settings in (18), all the members in this set include
as their subparts one of those in (38).

(38) 15kgu5kg, 15kgui10kg, 10kguiskg, 10kg

In this set, 10kg (i.e. fyeigh(D)Upyeigh(€)) does not have any other member as its
sub-parts; nevertheless, neither does 15kgui5kg (i.e. phyeigni(@) Uphyeighi(d)). Apply-
ing MIN then is undefined, given that it fails to pick out the unique degree from
this set that contains no other members as its subparts. Consequently, the truth
conditions derived in (37) cannot be satisfied in the scenario (18), and therefore
(9), with this option for C, cannot be true.

It seems that the only possibility for C that may render (9) true against (18)
is to let it be, along the lines of Brisson (1998; 2003), an ill-fitting cover for the
backpacks in this scenario. Being such a cover, C may contain the individual back-
packs a and ¢ but group b and d together with some random objects in the uni-
verse of discourse. With the theory of plural predication my proposal relies on,
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this way of grouping renders the backpacks b and d escape from quantification
introduced in plural predication and consequently only the weight of a and that
of ¢ may be seen in degree comparison. Suppose that {J, M, a, ¢, (bud)ue}<CC,
where e is some random object in the universe of discourse. The truth conditions
derived in (37), along these lines, may be satisfied in (18) in the following way:
MIN operates on the set in (39) and picks out 10kg, which is the sum of the weight
of a and that of ¢ (i.e. pyeigh(2) Upyyeight(€))-

(39) {d: 10kgEd}

The truth conditions in (37) then amount to saying that a and ¢ have the same
weight. On the other hand, given that the backpacks b and d escape from quan-
tification, their weights (i.e. f4,,egh(b) and preign(d)) are ignored.

Along with the idea presented above, the fact that (9) can be true in face of
(18), like the non-maximality effect on a definite plural, is just an instance of tol-
erance of exceptions. Brisson (1998; 2003), who first suggests the idea of ill-fitting
covers, attributes the non-maximality effect observed on a definite plural to the
way objects in the universe of discourse are grouped. Consider (40); while (40a)
may be true in a situation in which one of the students in the group did not par-
ticipate in any raft building, (40b), for it to be true, requires all the members in
the group to be involved in a raft-building activity.

(40) a. The students built a raft.
b. The students all built a raft.

This contrast, as noted by Brisson (1998; 2003), is observed no matter whether the
intended reading is collective or distributive.”’ Brisson employs the idea of good-
fitting vs. ill-fitting covers to account for this contrast. Along with the ontology
employed above, good-fitting and ill-fitting covers may be defined as below.

(41) Let P be a set, and UP be the sum that contains all elements in P as its sub-
parts, and C be a cover for P,
a. Cisa good-fitting cover for P if u({x: x€C and xE(UP)}) = (UP);
b. Cisan ill-fitting cover for P if U({x: x€C and xE(uP)})C(UP).

Suppose that the extension of the students contains four individuals John, Bill,
Tom, and Mary, and the universe of discourse additionally includes some non-
student individual e. The cover in (42a), with the definition in (41), is a good-
fitting cover for the atomic individuals contained in the extension of the students:
all the members in this cover that are also part of the sum of all the students

13. For other analyses of this kind of contrast, see Lasersohn (1999), Kriz (2016), and refer-
ences cited therein.
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exhaust the extension of the students. On the other hand, the cover in (42b) is an
ill-fitting cover, given that Bill and Tom are grouped with the non-student indi-
vidual e.

(42) a. {J,BuM,T, e}
b. {J,M, BuTue}

The presence of all, in Brisson’s (1998; 2003) words, poses a requirement that the
sentence where it occurs be interpreted with a good-fitting cover. Hence, maxi-
mality is forced in (40Db). In contrast, without the presence of all, as in (40a), the
cover involved may be an ill-fitting one; in this possibility, it could be the case that
one student is grouped with some random non-student objects present in the uni-
verse of discourse (i.e. what Brisson (1998) called a junkpile, a term she attributes
to Roger Schwarzschild), just like what we have seen in (42b), and hence escapes
from universal quantification introduced via plural predication. Brisson identifies
various factors that affect tolerance of exceptions; I refer the reader to her work
for further discussion on this issue.

Back to the vagueness and context-sensitivity of the adnominal REs (9)
observed in the scenario in (18). Compared to the default option, the possibility
of C being ill-fitting for the backpacks is far from salient in an out-of-the-blue
context. This provides an explanation why judgments on (9) in face of the sce-
nario in (18) are often not clear unless the contextual information is enriched. (9)
uttered out of the blue, the default value for C, according to which it contains each
individual backpack in (18), renders the application of the operator MIN unde-
fined. Therefore, speakers usually have difficulty judging (9) with respect to (18)
and often do not consider it true in this scenario. Once enrichment of contex-
tual information or the change of verb has made salient an ill-fitting cover that
may render the derived truth conditions satisfied in the context of utterance, these
examples then may be easily considered true by the speaker. After all, the saliency
of a cover depends on the contextual information as well as the semantic nature of
the predicate: in (19) and (20a), enrichment of the contextual information and the
lexical meaning of the verb tiao ‘pick’ make salient the backpacks that weigh the
same and consequently, in Brisson’s (1998) term, render those that do not weigh
the same salient enough to be ignored.

The analysis suggested above receives further support from the contrast
between (9) and (43). (43) carries a meaning according to which it may be true in
(18). Crucially, compared to (9), (43) is more likely to be judged true in face of the
scenario in (18).

(43) Yuéchan hé Madli béi-lé liang-gé yiyang zhong-dé beibao.
John AND Mary carry-PERF two-CLF equally heavy-mob backpack
‘John and Mary carry/carried two equally heavy backpacks’
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Along with the analysis I have suggested, the LF in (44a) may be assigned to
(43); following Winter (1997), I assume that numeric indefinites are interpreted
in situ with a choice function existentially closed at some propositional level (e.g.
Reinhart 1997; Winter 1997; et al.). The truth conditions of these examples then
are derived as in (44b). With the scenario in (18), the default value for C, which
contains each of ], M, and the backpacks a, b, ¢, and d (i.e. {J, M, a, b, ¢, d}€C),
suffices to render the truth conditions in (44b) satisfied: let the choice function f
that verifies these truth conditions pick out the sum of the backpacks aLic; these
truth conditions then amount to saying that there are two backpacks that weigh
the same and are carried by J and M respectively.

(44) a. [Elf [yiyang [7 J&M [**-Cl-carry [pp f [two [[[*-C]-[d, heavy] back-
packs|111111]
b. [DP ] =f(AX.. [X|=2 and *backpacks(X) and VxEX[xeC~ /,cweight(x)Ed])
‘the two backpacks selected by the function f each of which is d-heavy’
(abbreviated as: f(2-*heavy,-*bp))
[ (44a) ] =1 iff there is a choice function f such that:

(A, Yy=(UM)[yeC— A
IxEf(2-*heavy,-*bp)[x€C
and **carry(x)(y)]]
vd',d"[d',d"EMIN and

VxEf(2-*heavy,-*bp)[xEC—
Fy=(JuM)[yeC
and **carry(x)(y)]] D

-
HdI:dII]
‘There are two (specific) backpacks X each of which is carried by one of ]

and M, and each of ] and M carries one of X, and the total weight of X has
subparts that are mutually equivalent’

The difference between (43) and (9) in their ease of being judged true in the face
of (18) may then be attributed to the possibility of using the default value for C to
satisfy their truth conditions: given that judgments for (43) can be made simply
by appealing to the default value for C, it is expected that speakers find it easier to
judge (43) than (9) in the face of scenario (18).

5. Amount REs

Additional assumptions on the syntax and semantics of Q-adjectives are in order
to account for amount REs (10)-(11). It has been pointed out that modification
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and predication with adjectives of quantity (henceforth, Q-adjectives; e.g. many
and few) have been seen as involving degree semantics and measurement of quan-
tity. In one approach along these lines, measurement of quantity is introduced via
a functional head that co-occurs with a Q-adjective, whereas the semantic contri-
bution of a Q-adjective is rather trivial (see, e.g. Rett (2008), Solt (2015), et al.). In
the following, I adopt such an approach and shall work with Solt’s (2015) analy-
sis; this paper surely is not a suitable occasion for comparison of different analyses
of Q-adjectives.

Solt (2015) assigns the lexical meaning (45a) to the Q-adjectives many/much.
As she notes, once both arguments of many are saturated by a degree variable d
and a set of degrees I, many, after A-abstraction over d, returns the set of degrees
I (see (45b))."*

(45) a. [many/much/duc] =Ad4. N_g ... 1(d)
b. [Ad. [many/much/dud] (d)(I)] = [Ad. I(d)] =I

Measurement of quantity, instead, is introduced by a separate functional head;
in the discussion below, I present this functional head as Meas. Incorporating
Dotlacil & Nouwen’s (2016) idea of degree plurality, the lexical meaning of this
functional head may be presented as in (46); it maps an individual x to a degree d
such that d contains as its subpart the quantity (i.e. cardinality or amount) of x.

(46) [ Meas ] =hx,. Ad. /,cquamity(x) Cd

Following Solt, I employ the compositional rule Degree Argument Introduction
to resolve the type-mismatch between Meas and the NP it combines with.

(47) Degree Argument Introduction: (from Solt 2015, with slight modification)
For any branching node o, whose daughters are and y,if [ f] €D

[ Y | ED<e, <d, t>> then [« ] =[>\dd' >\Xe. [[ﬁ J(x)and [ Y T (x)(d)]

Given these assumptions, the amount RE (10) may be assigned the LF (48). The
RE morpheme yiyang, just like in other RE constructions, undergoes raising and
moves out of its containing DP at LF. The truth conditions of (10), along with the
LF (48), are derived as in (49)."” With the natural assumption that C contains J,
M, the sum of the cats ] has, and the sum of the cats M has (i.e. C2{J, M, the-cats-
J-has, the-cats-M-has}), MIN operates on the set of degrees that contain as their

<e, t> and

14. See Lin (2014) for analyzing Mandarin diio along the lines of Solt (2015).

15. Following Solt (2015), I assume that many, after its degree argument is saturated, under-
goes movement at LF out of its base-generation position in order to solve type-mismatch and
leave a degree variable (e.g. in (49), ds).
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subparts pqan ey (the-cats-J-has) Upg g, (the-cats-M-has) and picks out pggqqity
(the-cats-J-has) Upgngyy (the-cats-M-has).

(10) Yuehan hé Madli ydang-lé  yiyang dué-dé  mado.
John AND Mary keep-PERF equally many-MoD cat
‘John and Mary have equally many cats’

(48) Surface Structure: [J&M **-C -have [pp 3 [ *-C [yreasp ViVang many] [yeas
Meas cats]]]]p)
LEF: [yiyang [ 7 [[d, many] (o 5 [[pp 3 [ *C [peasp 95 [eas
Meas cats]]]lpp [1 J&M [**-C -have t,]111]11]

(49) [Meas' ] =Ady. Ax,. ,uquantity(x) Ed and *cat(x) (via DAI in (47))
[ MeasP ] =Ax,. ,uquamity(x)Ed and *cat(x)
[DP]=AP_ .. IX[VXEX[xeC~> /,Lquamity(x)Ed and *cat(x)] and P(X)]
[@1=[Ady [many ] (A)([O])=[D]=2d. IX[VXEX[XEC pg .
tity(x)Ed and *cat(x)] and VyE(JuM)[yeC~ IxEX[x€C and **have(x)(y)]]
and VxEX[x€C~ JyC(JuM)[yeC and **have(x)(y)]]]
[(10)/(48) ] = [yiyang ] ([ @ 1)=1iff

(Ad. IX[VXEX[XEC— Uguamity(x)Ed and R

*cat(x)] and

v d',d"[d",d"EmMIN Vy=(JuM)[yeC— IxEX[x€C and

**have (x)(y)]] and

VxEX[x€EC— FyE(JUM)[y€eC and

L *“have (x)(y)]]] )
> d'=d"]
‘There is a group composed of John’s and Mary’s cats and the unique degree d

that contains the quantity of John’s cats and that of Mary’s have subparts
mutually equivalent!

The truth conditions derived then assert that 1, (the-cats-]-has) U, (the-
cats-Mary-has) has mutually equivalent subparts, which amounts to saying that the
number of cats John has is exactly the same as the number of those Mary has.

In an amount RE, objects in comparison may be contributed by a nominal
conjunction in object position, as we have seen in (11). Along with the assump-
tions above, the LF in (50) is assigned to (11).

(11) Yueéhan yang-lé  yiyang dué-dé ou gén mdao.
yang yyang gou &
John keep-PERF equally many-moD dog and cat
‘John has equally many dogs and cats’
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(50) [yiyang o 7 [[qp d; many] [ 5 [[Coan [pp1 3 [*-Cl-[peasp 95 [peas Meas dogs]]]

and [ppy 3 [*-Cl-[yeasp 95 [peas Meas cats]]1] [1 ] [**-C]-have t]11]]]

In this LF, and conjoins two existential plural quantifiers each of which contains a
functional head Meas, which introduces measurement of quantity. Here I take and
to be intersective (see (51a); Partee & Rooth 1983, Champollion 2016 and others);
the nominal conjunction ConjP in (50) then is interpreted as in (51b). Some cru-
cial steps of the calculation and the derived truth conditions are given in (52).

(51) a. [and] =AP

b. [DP,,] =AP
P(X)]

[ ConjP ] =AP

<e, t>*

[ DP,] (P) and [ DP,] (P)

<e, t>*

(52) Assuming that {J, the-dogs-J-has, the-cats-J-has}CC,

<.t MQp, 5- M. P(x) and Q(x) (7is a semantic type)
IX[VxEX[xeC~ *dog/*cat(x) and yquantity(x)Ed] and

[@]=[®]=Ad; IX[Vx[xeC-*dog(x) and ,uquanﬁty(x)gd] and IxEX[xeC

and **have(x)(])] and VxEX[x€C~>**have(x)(])]] and IY[Vy[yeC~*cat(y) and

Pquantity(Y)Ed] and JyEY[yeC and **have(y)(J)] and VyEY[yeC
~*have(y)(D)]]
[(50) 1= [yiyang] ([ @1)=1ift:
("Ad.IX[Vx[xEC—*dog(x) and pgumiy(X)Ed]
and
IXxCEX[xEC and **have (x)(J)]
and
vd',d"[d",d"EmMIN VxEX[xEC—**have (x)(])]]
and
3Y[Vy[yeC—*cat(y) and pquaniy(y)Ed]
and
JFyEY[yeC and **have(y)(J)]
and
\_ VyCY[yeC—**have(y)(])]]

—d=d"]

=vd',d"[d",d"EMIN(AD. (Yquaniy(the-dogs-J-has) L gquaniy (the-cats-]-has))Ed)

—d'=d"]

\

/

“There is a group composed of the dogs John has and the cats he has, and the

unique degree d that contains all and only the number of John’s cats and that of

his dogs have subparts mutually equivalent’
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In these truth conditions, MIN picks out pig,qqy (the-dogs-J-has) Upg,ney (the-
cats-J-has). These truth conditions hence amount to saying that the number of
dogs John has is the same as the number of cats he has.

6. On reciprocal inequatives

The idea for REs can be extended to reciprocal inequatives. Intuitively, (53) and
its German counterpart (54) express that John’s height and Mary’s are unequal.

(53) Yuehan hé Mali bi-yiyang zhong.
yiyang 4

John AND Mary NEG-equally heavy

‘John and Mary are unequally heavy’

(54) Hans und Maria sind unterschiedlich schwer.
John and Maria are unequally heavy
‘John and Maria are unequally heavy’

Along with the analysis suggested above, the Mandarin reciprocal inequative mor-
pheme bi-yiyang (and its German counterpart unterschiedlich) may be assigned
the lexical meaning in (55).

(55) [bir-yiyangl =AD'_y .. Vd,d'[d.d'Emin(D')~d=d']

Bii-yfyang expresses the negation of yiyang; the reciprocal inequative morpheme,
just like the RE one, operates on a set of degree pluralities. At LF, it also moves out
of its base-generation position. With these assumptions, the truth conditions of
(53) are derived as in (56). Let C contain the individuals ] and M, the truth condi-
tions derived in (56b) say that not all the subparts of the minimal degree plurality
that contains the weight of John and that of Mary are equivalent.

(56) a. LF: [bi-yiyang [7 [J&M [[*-C] [d, heavy]]]]]
b.  [bi-yiyang] (M. VxX[xE(JUM) and X€ C>pt,eigh(x) Ed])=1 iff
- Vd,d'[d,dEmin(A. VX[xE(JuM) and xeC~ /Aweight(x)Ed])» d=d']
‘Not all the subparts of the unique degree d that contains all and only
John’s weight and Mary’s weight are mutually equivalent.

These truth conditions amount to saying that pjgne (J) # Pyeighe (M), that the
weight of John and that of Mary are not equivalent.'

16. An anonymous reviewer claims that the analysis I have proposed for the Mandarin recip-
rocal inequative morpheme bii-yiyang suggests that bi is a lexical negator and may be incon-
sistent with Chao’s (1968) description that “A and B bit-yiyang Adj” is the negation of “A and B
yiyang Adj”. Note that my proposal for a predicative reciprocal inequative need not rely on the
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Schwarz (2007) presents an interesting example of reciprocal inequative. The
German example in (57) can be interpreted in multiple ways. In one (call it Read-
ing 1), it says that the total weight of the apples and that of the plums are different;
in another (call it Reading 2), it says that for every piece of fruit x in the pile that
is composed of the apples and the plums, x weighs differently from other pieces of
fruit in the same pile.

(57) [Die Apfel und die Pflaumen) sind [unsterschiedlich schwer]
the apples and the plums are unequally heavy
‘The apples and the plums are unequally heavy.

Neither of these readings, however, are of interest here. The reading Schwarz is
concerned with (call it Reading 3) may be paraphrased as follows: for each apple
x and each plum y, x and y weigh differently, and it is left open whether each piece
of fruit weighs differently from all the others. A scenario in which (57) may be true
on this reading is given in (58).

(58) There are two apples a and b and three plums ¢, d, and e. The apples a and b
each weigh 150g, and the plums ¢, d and e each weigh 100g.

In this scenario, (57) cannot be true on either Reading 1 or Reading 2. To my ear,
the Mandarin counterpart (59) of (57) may be true in this scenario as well, which
suggests that just like its German counterpart, it may be true on Reading 3.

(59) zhé-xie  pinggiio hé zhé-xie lizi bi-yiyang zhong.
this-cLF, apple  AND this-cLF, plum NEG-equally heavy
‘These apples and these plums are unequally heavy’

Along with the proposal laid out above, Reading 3 may be delivered via the lexical
meaning of the reciprocal inequative morpheme in (55) together with two appli-
cations of the Distribution operation * Consider the LF in (60a) and the truth
conditions derived in (60b). Let C, be a cover that include all the pairs formed
with an apple and a plum and C, be a cover that contains each individual piece of
fruit (see (61)).

assumption that bi: is a lexical negator. The truth conditions in (56b) can still be derived if it is
assumed that bl is a sentential negator. Nevertheless, assuming that bz and the RE morpheme
yiyang together form a constituent provides a straightforward way to capture the meaning of
an adnominal reciprocal inequative (see (i)) and need not appeal to any additional syntactic
assumption. After all, there does not seem to be any motivation for seeing b as a sentential
negator in (i).
(1) Yuéhan hé Madl bei-lé bi-yiyang zhong-dé  beéibao.
John AND Mary carry-PERE NEG-equally heavy-moDp backpack
‘John and Mary carried/carry unequally heavy backpacks’
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(60) a. [the-apples-and-the-plums [*-C, [1 [bii-yiyang [7 [t, [*-C, [d, heavy]]]]]]]]
b. VxE(A-P)[xeC,~» - Vd’d"[d,d"EmIN(Ad. VyEx[yeC,
%l"weight(y)gd])»d':d"]]
‘For all the apple-pear pairs x made from the pile of apples and the pile of
pears in question, the subparts of the unique degree d that contains the
weight of each piece of fruit in x are not mutually equivalent.

(61) C,={auc, aud, alte, buc, bud, bue};
C,={a,b,c,d, e}

The derived truth conditions (60b) then say that for all the pairs that contain an
apple x and a plum vy, x and y weigh differently. This amounts to saying that for
every apple x and every plum vy, x weighs differently from y. Reading 3 hence is
captured.

Reading 2 from (57) and (59) may be derived in the same fashion: with the
LF in (60a) and the truth conditions in (60b), keep C, as it is in (61) and let C,
contain any pairs of pieces of fruit (see (62)); the derived truth conditions (60b)
then say that for any pairs of fruit x and y, x weighs differently from y."”

(62) Cy={aub, auc, aud, alle, buc, bud, bue, cud, cue, due}

This amounts to saying that for every x such that x is a piece of fruit in the relevant
pile, x differs from other pieces in the same pile.

7. The alternative analysis

The analysis of REs I have proposed is developed from the idea of degree plural-
ity; to see the advantage of incorporating plurality in degree semantics in face of
the data discussed above, a comparison of my proposal with one not relying on
such an idea might be necessary.

To my knowledge, Schwarz (2007) is the first to provide a detailed investiga-
tion and a formal analysis of this degree construction. Building on the assump-
tion that a gradable predicate such as heavy relates a degree d and an individual
x in the way that X’s weight at least reaches d, Schwarz suggests that the German
RE morpheme gleich relates a gradable property R and a plural individual X and
asserts that all the relevant subparts of X have the same degree with respect to R.

17. Reading 1 may be easily derived from the LF and the assumption that the cover C2{the-
apples, the-oranges}.

(i) [bu-yiyang [7 [the-apples-and-the-plums [*-C [d, heavy]]]]]
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(63) a. [schwer/heavy] =h\dy. Ax,. yweight(x)zd
b. [gleich] =AR AX,: 7 arom(X). VxyEX[x#y and x,yeC -

<d, <e, t>>*

{d: R(d)(x)}={d: R(d)(y)}]

In (63b), Cisa contextual restriction that plays a role very similar to Schwarzschild’s
(1996) cover. The truth conditions in (64) then are derived for (4): with the natural
assumption that C contains the individuals Hans and Maria, these truth conditions
say that the weight of Hans is equivalent to that of Maria.

(64) [ [Hans and Maria] are [gleich heavy] ]| =1 iff
VxyE(HUM)[x=y and x,y € C{d: pyyeign () 2d} ={d: d: peign (¥)2d}]
“The set of degrees d such that Hans is at least d-heavy is the same as the set of
degrees d' such that Maria is d'-heavy’

In this analysis, a RE morpheme may but need not undergo LF-movement, though
in certain circumstances such movement is obligatory. One such case is the amount
RE." Assuming that in (65) C contains the group of the pets Hans has and that of
the pets Maria has, the derived truth conditions amount to saying that the number
of the pets Hans has is the same as that of those Maria has.

(65) [ [HeM [gleich [1 [**have [T [[d, many] *cat]]]]]] T =1 iff
Vx,yE(HUM)[x#y and x,yeC~
{d: 3Z[*pet(Z) and |Z|>d and **have(Z)(x)]}=
{d: 3Z[*pet(Z) and |Z|>d and **have(Z)(y)]}]
‘“The set of degrees d such that Hans has at least d-many pets is the same as the
set of degrees d' such that Maria has at least d'-many pets’

The vagueness observed in an adnominal RE, in this analysis, is taken to be an
instance of scope ambiguity. Given that the movement of gleich at LF is optional,
the German counterpart of the adnominal RE (9) may be parsed in two different
ways: in one, gleich stays in situ, as shown in (66a); in the other, gleich moves out
of its containing DP, as shown in (67a).

18. Schwarz’s (2007) analysis of amount REs correctly predicts the ungrammaticality of (i).

(i) *Hans hat gleich viele Haustiere.
Hans has equally many pets

Furthermore, as he notes, having gleich interpreted in situ in an amount RE, in his analysis,
results in the truth conditions that further lead to the wrong prediction that Hans and Maria
have equally many cats entails Hans and Maria have equally many pets. Schwarz suggests that
the obligatory movement of the RE morpheme may be explained if it is assumed that many is a
parameterized determiner and hence is of type <d, <<e, t>, <<e, t>, t>>> (see Hackl (2000)). I
refer the reader to Schwarz (2007) for details.
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(66) a. LF1:[H&M [**carry [3 [[gleich heavy] *backpacks]]]]
b. [(66a)] =1iff 3Z[*bp(Z) and **carry(Z)(H&M) and
Vx,yEZ[x,;yeC and x#y~
{d: Pveignt()2d} = 1d: peigni(v)2d}]]
(67) a. LF2: [H&’M [gleu:h [1 [**carry [3 [[dl heavy] *backpacks]]]]]]

b. [(67a)] =1iff VxyC(HUM)[x,y€C and x=y -
{d: 3Z[*bp(Z) and **carry(Z)(x) and HweightZd]}:
{d: 3Z[*bp(Z) and **carry(Z)(y) and ,uweightzd]}]

As Schwarz (2007) notes, these two LF representations, in a context in which Hans
and Maria each carry just one backpack, lead to the same prediction: assuming that
C in (66a) contains each of the backpacks Hans or Maria carries respectively and
on the other hand that in (67a) contains the individuals Hans and Maria, these two
sets of truth conditions both predict that (the German counterpart of) (9) is true
iff the backpacks they carry weigh the same." Nevertheless, in face of the scenario
in (18), where Hans and Maria each carry two backpacks, these two representa-
tions lead to the different predictions: while (66b) predicts that (9) is true against
this scenario, (67b) predicts that it is false. Schwarz (2007) reports that the German
counterpart of (9) intuitively can be true or false in this scenario and hence con-
cludes that both analyses make the correct predictions.

Promising as it might initially seem to be, Schwarz’s (2007) analysis suffers
from several problems some of which are already noted by him himself. One of
them has to do with universal REs like (14)-(16).%° As Schwarz notes himself, it is
unclear how such cases may be addressed in his analysis. Another challenge comes
from examples like (11), where objects in comparison of quantity are contributed
by the nominal conjunction in object position. As noted above, in an amount RE, a
RE morpheme, in Schwarz’s settings, must move out of the containing DP. Never-
theless, having the RE morpheme interpreted DP-externally in these cases wrongly
predicts that (11) is unacceptable for the reason why *John has equally many dogs
is, given that in this analysis, gleich operates on a singular individual in both cases.
Furthermore, to the extent that the observations presented in § 1.2 are accurate, it
seems left unexplained how the context of utterance may influence a speaker’s intu-

19. Schwarz (2007) notes that the truth conditions in (67b) need to be accompanied with the
existence presupposition that John and Mary carry backpacks in order to avoid the prediction
that (9) may be true in a situation in which John and Mary do not carry any backpacks.

20. As an anonymous reviewer points out, with Lin’s (1998) analysis of méi-NUM-CLF+diio,
according to which méi-NUM-CLF is characterized semantically as a definite plural, Schwarz’s
(2007) analysis captures the interpretation of a Mandarin universal RE. Nevertheless, given the
controversy on the semantic characterization of diio, as noted in Footnote 8, my proposal has
an advantage over Schwarz’s in that it need not rely on any particular analysis of this particle.
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ition around an adnominal RE. To be more specific, it is unclear in this analysis
how enrichment of contextual information or the change of verb favors one scope
possibility over another so that difficulty in judgment making may be ameliorated
in a given context of utterance.

8. Conclusion

In the discussion above, I have offered an account for reciprocal degree construc-
tions; the proposal dwells on the idea of degree plurality, according to which
mechanisms governing plural formation and plural predication play a crucial role
in degree syntax and semantics; to the extent that the proposal is on the right
track, it provides support for this idea from degree constructions other than com-
paratives with quantifiers in the than-clause. Furthermore, in the analysis I have
suggested, the vague intuition one might have for an adnominal RE is taken to
be the result from the same contextual factors that lead to vagueness observed
in plural predication; to the extent that this analysis is on the right track, it then
reveals the intricate interaction between plurality in the domains of degrees and
that in the domain of individuals.

Dotlacil & Nouwen’s (2016) idea of building in plurality in degree semantics
makes use of the summation operation L and the pluralization operators * and **;
crucially, they encode the part-of relation E in the lexical meaning of a gradable
predicate and take it to be a relation between degrees d and individuals x such that
the degree x possesses is part of d. In another variant along with this approach, the
idea of “degree plurality” is cashed out via the interval-based semantics of degrees
(Schwarzschild & Wilkinson 2002; Heim 2006; Beck 2010, 2014; et al.), accord-
ing to which a gradable predicate denotes a relation between sets of degrees and
individuals (see e.g. (68)).

(68) [ tall ] =AD g . WX, hpgigpy(X)ED

As far as I can see, the account I have suggested for reciprocal equatives may be
easily adapted to this variant. In order to do so, one need only assume the lexical
meaning in (69) for the RE morpheme. Ceteris paribus, the truth conditions in
(69¢) are derived, which also amount to saying that John’s height and Mary’s are
equivalent.

(69) . [yiyang] SAD. g, . Y d[dd'ermn(D)> d=d']
b. ForanyD_4 (. (-, MIN(D)=:D[D(D) and = 3D'[D(D') and DcD']];
undefined otherwise.
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c. [Iyiyang[7 J&M [[* C) [,p D, tall]]]]] 1 =1 iff
Vd,d'[d,d'emin (AD. VxC(JuM)[xeC~ ,uheight(x)ED)a d=d']], where
{IM}cC

The comparison between these two variants should lie somewhere else. Further
discussion on this issue is outside the scope of this paper; readers interested are
referred to Dotlacil & Nouwen (2016) for further discussion.
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