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1 .  I ntroductt on and prel 1mlnary assumptions 

I n  this paper, I w 1 1 1  sketch a theory of d istrlbut1vtty and of i ts  role In  
the interpretat ion of reciprocal  NPs I n  Eng l lsh. 1 Thus, we w 1 1 1  
consIder examples l 1ke the fol low i ng,  i nvolvIng overt or covert simple 
dlstrlbut tvlty, ( 1 ), and· reciprocal s, (2): 

( 1 )  Joan and Mary (each) ate a bagel .  
(2)  Joan and Mary l l ke each other. 

The central l dea Is that distrlbuUvt ty ari ses due to a di stributive 
mode of predication. That is, there are two kinds of predicat i on, the 
f irst rea l 1 zed by simple funct i on argument appl 1 cati on, as in PTO 
(Montague 1 973), and the second, d i stributive predicat ion. The 
account owes Its  general features both to my earl 1 er work on this 
subject (Roberts 1 987) and to a recent artic le  by Helm,  Lasnlk & May 
0 99 1 ,  hereinafter HLM). I n  the remainder of this sect i on, I w 1 1 1  
sketch very briefly the type o f  theory I w 1 1 1  assume for the semanUcs 
of plurals  and the rel ationship between syntactic and semanti c  
plura 1 1ty. I n  S2, I w t 1 1 l ay out the main features o f  HLM and point out 
some problems with that account. And in S3, I w 1 1 1  present my own 
proposal and show how It  overcomes these problems. 

I assume that the domaIn of I ndivi dual s  1n a model has a l att 1 ce­
theoreti c  structure of the general type proposed in Link ( 1 983); the 
count domain is a free, complete, atomiC join semi- lattlce (see also 
Landman ( 1 989a». I adopt Link's terminology regarding the l att ice;  1 n  
particular, I use l-slHTI t o  refer t o  a non-atomic element of the 
l attice, and I w 1 1 1  cal l the elements which JOin to form an I-sum the 
I-parts of the sum In Quest i on (the i-part relatton Is reflexive). I 
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w i l l  wri te aeJo for the jOin of the i nd iv i dua l s  a and 0, and use n for 
the part rel a t i on (so:  ( a$b>n(aEBbEBc» and 11 for the atom i c-part 
re l at i on ( i f  a is atom i c, aOn(aEBbEBc), but not ( aEBb)On(a$bEBc». 

As for the re l a t i onsh i p  between syntact i c  and seman t i c  number, 
f o l l ow i ng Roberts ( 1 987), a s ingu l ar CN denotes a set of atom i c  
ind iv idua l s  i n  the m ode l ,  whereas a p l ura l CN denotes the comp lete 
atom i c  j o i n  sem i - l att i ce generated by the denotat i on of  Its S ingu lar 
counterpart. That i s:2 

[lCNIl �  A (the set of atom i c  e l ements I n  the latt ice)  
[ lCN+ pdJ ( = *CN) I s  the set of e lements In  the com p l ete, Jo in  sem i ­

l att lce generated by [lCNIJ, i .e. [lCNI] S. [lCN+p lll 

Hence . .  the denotat i on of  a S i ngu lar CN i s a subset of  the denotat i on of 
i ts p l ura l counterpart. From thi s  and the fact that Cra i ge has a nose, 
it fo l l ows that (3 )  is true: 

(3 )  Cra i ge has noses. 

Of course, in any ord i nary context where we can i m ag i ne uttering (3), 
i t  wou l d  not be taken as true. But I t  can be argued that i ts anomoly 
fo l lows stra ightforward ly from a Gri cean quant i ty i mp l i cature w h i ch 
wou l d  ari se a lmost unavoi dably in  such a context. S i nce the s i ngu l ar 
wou l d  be more informative than the p l ura l (because the s i ngu l ar 
denotat ion i s  a subset of the p l ura D, use of the p l ura l im p l i cates that 
for al l the speaker knows, Cra lge has more than one nose. But g iven 
that It Is wel l -known that Cra lge Is a human and that humans can 
have no more than one nose, no competent speaker w ou l d  reasonab ly 
be l ieve t.h i s  imp l icature or give r ise to It by us ing the p l ura l . 

I a l so assume that d i strlbut i v i ty invo lves quant i fy ing over a l l the j ­
parts of  the range, rather than just over the atom iC  i -parts. Th i s  
l eads t o  the interpreta t i on of ( I )  i n  ( I ' ), rather than the 
i nterpretat i on suggested by L I nk,  shown In ( I " ): 

( 1  ' ) '9'x[xnjEBm -+ a te-a-bage l ' (x)j 



( 1 " )  V'x[x·fljem -+ ate-a-bageJ ' (x)] 
Most of the t ime in d istr ibut iv ity, domain restr ict ion operates to 
restr ict  the domain of quant i f icat i on to the atom ic  i -parts of the 
range, g iv i ng the same effect as we f i nd In ( ' " ). But th i s  is not 
a l ways the case, as I l l ustrated by the phenomenon of p lura l 
quanti f i cat ion (L ink 1 987). Consi der (4) and (5): 

(4) a) No compet ing candi dates l ike each other. 

b) INo compet i ng candidate l ikes one another. 
(5) a) Al l i dent Ical  tw ins l ook a l ike. 

b) IEvery i dent ical tw i n  looks a l i ke. 

On the most accessible readi ngs of (4a) and (Sa), quant if icat ion 
ranges not over atomic  companies or Indiv idual people who twins, but 
over I-sums ( Intuit ively, "sets" ) of candidates which compete with 
each other, and over i -sums (or "pairs" ) of I ndividuals who were born 
as a set of i dent ical twins. We would  not be i nc l i ned to give (5) a 
reading where we l ook at a l l the i-sums i n  the jo in  semi- lattice 
generated by the atomiC  set of twins, but I w i l l  assume that, again , 
domain restriction app l ies to restrict our attent i on to j ust those i­
sums in  that lattice whose i-parts were born together. Not only does 
the assumption that dlstrlbut lvlty ranges over al l I-parts of the range 
permit  us to explain plural Quant if ication, but In  conjunct ion with the 
hypothesis about the rel at ionship between the denotat ions of singu l ar 
and p lurals CNs shown above, this permits us to explain the anomoly 
of (4b) and (Sb) ,  i .e. to account for the fact that p lural Quantif icat i on 
is only pOSSible when the head CN i s  p lural .  Of course, even i f  the 
head CN i s  p lura l ,  we can pragmat ical ly restrict the range of 
Quant if icat ion to only atomi C  individuals,  as i n  (6): 

(6) Most/a l l  female card inals  have a red beak. 

I w 1 1 l  assume that number agreement is obl 1gatory between 
antecedent and pronoun or anaphor, reflected in a feature match ing 
requirement. 
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And f l nal Jy, I assume that there are two types of anaphora ( Partee 
( 1 972), Roberts ( 1 984, 1 987), HLM): bound var iab l e  anaphOra and 
di scourse, or coreference anaphora. The former Is constra ined by 
restrictions on the scope of the antecedent, usua l ly captured In a 
formal  theory v ia  the requirement that the pronoun be c-commanded 
or f-commanded by I ts antecedent at some l evel of representat ion or 
Interpretat ion of a sentence. Hence, bound vari abl e  anaphora Is  
strictly Intra-sententi a l .  I a lso assume that I t  I nvolves syntactic 
colndexatlon. Discourse, or coreference, anaphora may, though I t  need 
not, be Intersentent l a l ;  I w i l l  assume that It doesn't require 
col ndexatl on. The only restriction I s  that any operators which have 
scope over the antecedent have scope over the pronoun as wel l ,  a 
restrict ion expressed In terms of d i scourse markers 10 dynam i C  
theories o f  Interpretat ion (Kamp ( 1 98 1  ), Hel m  ( 1 982), Groenendl Jk  & 
Stokhof ( 1 990». 

2. The account In Helm, Lasnlk & May ( 1 99 1 )  

HLM propose a theory of rec Iprocal s  and of d l strlbutlv1ty more 
general ly which takes as I ts point of departure the Engl iSh expression 
eaclJ otlJer. They argue that the syntax and semantiCS of th is  
express ion are a function of I ts morphologica l  complex i ty. Rather 
than treating It as a simple anaphor, as In previ ous work In  GB, on 
the ir analysis  I t Is an R-expresslon which contai ns an anaphor at LF. 
Their LF for (2) Is given in (7), and the semantiC I nterpretat ion of the 
various parts of that express i on are given in (8): 

(7) [[ Joan and Maryl t each ]2 [5 e2 [yp [ e2 other ( 1 )13 [yp l ike e3 ]]] 

(8) a) other' : 
b) [ el other (k)jh' : 
c) [el other (k )]h t ' : 
d) [a eachd " : 
e) <7d), : 

AxA�z(Z·ny & z � x) 
Az(z·nxk & z � XI)  
Ay\fXh(Xh ·nxk & XI 'I Xh -t t'(y» 
\fXt (xtna' -t ,' ) 
\fX2(x2"nJem -t \fX3(x3·njem & X2 '" X3 -t 

J lke'(x2,x3) 



I n  (7),  each has been adjoined to the reci procal antecedent,3 the 
subject NP, giving Its index to the result .  Then the remainder of the 
reciprocal is adjoined to VP and the derived subject is adjoined to 5 
( = I P). Crucial ly, HLM stipulate that the trace of each i n  the 
reciprocal at LF Is an anaphor. I n  (7)  It I s bound by the trace of the 
subject, sat isfying Principle A of the b inding theory, and the ent i re 
reCiprocal ,  an R-expression, i s  free, sat i sfyi ng Principle C. I n  (8a), 
other' is a three-place rel at ion: 'z is a part of the range y which Is 
other than the contrast x'. The contrast and the range arguments 
are supp l ied anaphorical 1y; the contrast w 1 1 1  be bound by the raised 
each, as we see in the trans lation of the reCiprocal 's  LF in (8b), whi l e  
the range w i l l  be  coreferential  w i th (though not  bound byHhe original  
p lural sUbject-- In  (7),  Joan andl1ary. In  (8c), we see the 
Interpretat i on which results when (8b) Is adjOined to the VP, (; this 
Introduces universal Quant if icat i on over atomiC I-parts of the range. 
The derived subject also Introduces universal Quant if ication over the 
range, as we see in (8d), and the resu l t ing i nterpretat ion for (7) i s  
g iven i n  (8e). The interpretat ion Is  basical ly that al l disjoint pairs of 
members of the group Joan-Joln-tfary l i ke each other, which gives 
the right truth condit ions for this example .  

Oistributlv lty more general ly is  treated with an implicit operator 
w i th the same effect as the rai sed each I n  the reCiprocal examples. 
Consider the LF of ( 1 )  In (9), and Its Interpretat i on In ( 1 0): 

(9) [[Joan and Maryh 0 ]2 [s e2 ate a bagel ] 

( 1 0) a) (NPj O ]h " :  
b) (9)' : 

"IXh (Xh "DNPj ' -+ ,' ) 
"IX2 (x2"D(jem) -+ ate'(x2,a bagel ) )  

The impl 1c l t  operator 0 adjOinS to  the surface subject, giVing the 
result a new index, and i ntroduces i nto the interpretat ion universal 
Quant lf 1catlon over atomiC  i-parts of the group Joan-Joln-tfary. The 
meaning of ( l Ob) Is that each such i-part ate a bage l .  

HLM assume that f loated Quant 1f 1ers start out  I n  OS adjOined to  an NP 
subject, which is  itself generated I n  the Spec1 f ier of VP .  At 55, the 
NP moves to the Specif ier of I P, leav ing the f loated Quantif ier behi nd. 
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Then at LF, the Quant if ier moves to adjo in  again to the subject, gMng 
its index (presumably not the same as that of the NP) to the derived 
NP at LF. Thts is shown in ( 1 1 >, which receives the same 
interpretat ton as (9): 

( 1 1 ) Joan and Mary each ate a bage 1 .  
OS: l ip [vp [Joan and Mary each] [V' ate a bagel ]  ] ] 
55: [ IP Joan and Mary [yp each ate a bagel ]] 
LF: l ip [[Joan and Mary] each] [yp ate a bagel ]] 

The HLM analysts offers an account of several earl ler puzzles (see 
Higginbotham ( 1 980» which show the I nadequacy of o lder accounts of 
reclpocals  that treat them as anaphors. HLM's treatment of one of 
these puzzl es, the Gra in  Problem, Is given In ( 1 2) - C 1 4) :  

( 1 2) Joan and Mary told each other that they shoul d  l eave. 
1 )  the ' I '  reading: Each said h i  should leave" 
1 1 )  the 'you' reading: Each said  ·You should  l eave" 
1 1 0  the 'we' reading Each satd ·We should  leave" 

( t  3)  D [J+M l each]2 told [e2 other C 013 that theY2 shoul d  leave. 
1 1 )  lJ+M l each]2 told [e2 other ( t  >13 that theY3 should l eave. 
1 1 1 >  [J+M l each]2 told [e2 other C 1 )13 that theY l shou ld  l eave. 

( t 4) 1 )  '1X2[X2 enj(f)m � '1X3(X3 enj(f)m & X3 'I X2 � 

told'[X2,X3,(Oleave'Cx2)])] 
1 1 )  '1X2[X2enj(f)m � '1X3CX3·nj(f)m & X3 'I X2 � 

told'[X2,X3,COleave'CX3)])] 
1 1 1 )  '1X2[X2enj(f)m � '1X3Cx3enj(f)m & X3 'I X2 � 

tOld'[X2,X3,(01eave'Cjem)])] 

There are three readings of ( 1 2), shown In ( 1 )  - ( 1 1 ). These are 
derived with the corresponding pre-LFs i n  ( 3), where the crucial  
d ifference i s  the i ndex of the subordi nate subject. The resu lt ing 
t nterpretat i ons are shown i n  ( 1 4). I n  ( 1 3 1 i i ), the subordi nate subject 
Is coindexed wi th the surface subject, Joan and/1ary, which doesn't 
c-command it at LF; hence the anaphora In this case Is not bound 
variable anaphora, but coreference anaphora. 



( 1 5) - ( 1 7) 1 1 lustrate HLM's treatment of the Scope Problem: 

( 1 5) Joan and Mary think that they l i ke each other. 
i) narrow scope: Joan thinks Joan l i kes Mary and Mary l i kes Joan; 

Mary thinks Mary l 1 kes Joan and Joan l i kes Mary 
1 1 )  w i de scope: Joan thinks Joan l 1 kes Mary, and Mary thinks Mary 

l ikes Joan 
( 1 6m [[Joan and Mary1 t D]4 thi nk that [theY 1 each]2 l l ke [e2 other ( 013 

i i )  [[Joan and Mary1 t each]2 think that theY2 l i ke [e2 other ( 1 )13 
( 1 7)1 ) VX4[x4"njlBm -+ thlnk'(x4,[VX2(x2"njlBm -+ 

VX3[x3"njlBm & X3 f. X2 -+ l lke'(x2,x3)}»» 

i O  VX2[x2"njlBm -+ think'(x2,[VX3[x3"njlBm & X3 f. X2 -+ 

l ike'(x2,x3»»)] 

There are two readings of ( 1 5), the "narrow scope" and ·wl de scope" 
shown in ( 1 )  and ( i i ). I n  the LF for the narrow scope reading, shown in  
( 1 60, the surface subjects of  the matrix and subordinate c lauses are 
coindexed, and eacn2 from the reciprocal is adjoined to the 
subordi nate subject. There Is another, lmpl 1c lt  distrlbut lVlty over 
the matrix subject , but this is Independent of the reciprocal .  For the 
wide scope reading, the LF in C 1 6i i )  has the reciprocal eacn2 adjOined 
to the matrix subject; the subordinate subject is coindexed not w i th 
the surface sUbject of the matrix, but with the derived LF subject. 
But the anaphor trace of eacn2 is st1 1 l  bound within Its Minimal  
Governing Category, by the subordinate subject, lneYE I n  such cases, 
the movement of eacn2 i tsel f  is not restricted by Binding Cond i t ion 
A. Aga1n,  the range argument of the reciprocal ,  the ( 1 )  after otner I n  
( 1 6), I s  not bound by  I ts antecedent, Joan andt1ary. but only 
coreferent ia l  w ith it .  The possibi l ity that the distributive operator 
eacIJ2 may take scope outside the Minimal Governing Category of the 
recriprocal NP also provides an account of how we can derive non­
contradictory readings of examples l ike ( 1 8): 

( 1 8 ) Joan and Mary think they w i l l  defeat each other. 

As In '( 1 5), It eacIJ takes w ide scope, Joan th inks she w i l l  defeat Mary 
and Mary thi nks she w i l l  defeat Joan, wi thout e ither think ing 
contradictory thoughts, 
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HLM can a l so account for examples w i th non-subject rec iproca l  
antecedents, examp les that prove d i f f i cu l t  for accounts such as 
Bennett's ( 1 974), which treat rec iprocal s  as operators on VP: 

( 1 9) a) I Questioned them about each other. 
b) [them 1 each]2 [ I Quest i oned e2 about [e2 other ( 1 )13 
c)  �x2(x·nx l -+ �x3[x3·nx l 8< X3 ; X2 -+ Questlon'( I ,x2,X3)]) 

They a l so make correct predictions for examp les Involv ing control and 
mu lt ip le  rec iprocals, which I ' l l  sk ip  over here for l ack of space. 

This account represents a rea l  advance In our understand ing of 
rec iprocals, and of their  re lat ionsh ip  to d lstrlbut lv l ty more genera l ly. 
However, there are some problems W i th the account which w 1 l l  
motivate the a l ternative I propose. Before d iscussing these, let me 
point out a crucia l  cri terion of adeQuacy for such an account, the 
abi l i ty to handle  examp les with conjo ined VPs where one VP is g iven 
a co l l ect ive I nterpretat ion, the other d istribut ive. Examp les are 
g iven In (20) and (2 1 ): 

(20) The men each agreed to he lp  bu i ld the raft, and gathered on 
Thursday to get started. 

(2 1 )  Mary and B i l l  won the lottery together and bought each other 
presents. 

Gather and win the lottery together are predicates wh ich have no 
atom iC  e lements In their extenSions, as we see by the Infe l i c i ty of 
(20' )/(2 1 ' ): 

(20') 'The men each gathered on ThurSday to get started. 
(2 1 ' ) 'Mary and Bi l l  each won the lottery together. 

This  was one of the arguments that Roberts ( 1 987) offered agai nst 
theories which l ocate d lstrlbut lv l ty In the Subject of a predicat ion, 
s ince In such accounts e i ther one would genera l ly expect e i ther a 
col l ect ive or a d i stributive Interpretati on of conjO i ned VPs, but not 
m i xed readlngs.4 HLM's account In effect locates d lstrlbut lv l ty In the 



subject, and so we m i ght suspect that I t  wou ld  have problems w i th 
these m ixed VP examples. But reca l l  the ir  assumption that sUbjects 
are base-generated In  the Speci f i er of  VP pos i t ion. I n  such an 
account, sentences w i th conjo ined VPs shou ld  have a trace of subject 
In  each VP ( I 'm not sure how across-the-board movement from OS 
would merge the OS subjects Into one). Hence, I f  they assume that VP 
conjunct ion is I nterpreted w i th somethi ng l ike the Derived VP rul e  of 
Partee ( 1 973), examp les l ike (20) and (2 0 may be no problem. 
However, w i thout OS generat i on of  subject in the Speci f i er of VP, the 
conjoined VP examp les wou ld  pose a S ign i f i cant problem for HLM. 

Mats Rooth (p.c. to HLM) pOints out what I take to be an important 
problem for the HLM approach. Thi s  arises In the d ist inction between 
exampl es l ike (22) and (23): 

(22 ) The youngest three of the women each gave a l ecture to the 
others. 

(23) The youngest three of the women gave l ectures to each other. 

I n  (22), each of the youngest three women may have g iven a l ecture 
ei ther to the other two youngest women or to a l l  the other women, 
young and o l d; I .e . ,  the range argument of other Is re l at ively free. But 
In (23) there is only one reading, where each of the youngest three 
women gave a l ecture to the other two youngest women; that I s, the 
range argument is not free, but m ust be the c-commandlng NP the 
youngest three of the women. I n  HLM, the requirement that the 
reciprocal antecedent to be the coreference anaphora antecedent of 
the range must be st ipu lated (p.59). But s ince coreference anaphora 
Is not taken to be syntactica l ly constra ined, this appears ad hoc-­
there Is no princ ip led reason why the range couldn't be coreferent la l  
w i th some other accessib le  e lement I n  d iscourse. I t  seems desi rable 
that thi s  property fo l l ow from the anaphoric aspect of  the rec iproca l .  

There are three problems which perta in  to  predict ions about the scope 
of the Quanti f i cational e lement each . F i rst, as we see In (24a), the 
"antecedent" of a rec iproca l may be I tse l f  quantl f l cat iona l :  
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(24) a) No k ids spoke to each other. 
b) -3) Q [*k id' () q ) & \>'X2(X2DX I  -+ \>'X3[X3IIX I & X3 " X2 -+ 

speak'(x2,X3)])] 

HLM note that antecedents may be Quant 1f 1catlona l ,  but seem to 
assume that such examples m ay a l l be treated using absorption; this 
procedure, reQulrtng (so far as I know) that the two operators 
Involved have the same Quant l flcat l onal force, would  not be sui table 
for (24), More Important ly, the only reading for such examples is the 
type 1 1 lustrated In (24b), where the subject Quantlf 1er has wider 
scope than the universal Quantif icat i on i ntroduced by each. We never 
get each wider than the subject. But HLM seem to predict otherwise: 
If  each is adjoined to no kids, one would expect that at l east the 
Wide-scope universal reading shoul d  be avai l able,  if not both scopes.5 

Another problem with scope was noted by W1 1 1 1ams < 1 99 1 >, In hiS 
comments on HLM. He notes that floated each behaves d1fferent ly 
from the surface Quantif ier each. The latter tends to take w idest 
scope In cases l ike (25), but lIthe men/ each/ in  HLM's LF for (26) 
cannot: 

(25) Someone or other has said that each of the men l l kes the other. 
(26) Someone or other has sai d  that the men l ike each other. 

I n  response, HLM modify the ir  theory so that NNPs of the form 
[NP each ] are not e l ig ib le  for OR but are obl igator i ly I nterpreted In 
Situ: However, they poi nt out (p. 1 74,fn.3) a problem for thi s  
stipu lation in  examples l ike the fol low ing: 

(27) The ir  coaches th ink they w t l l  defeat each other. 

(27) has a non-contradictory reading. I n  order to obta in  I t, HLM must 
raise each to adjoin to the possessive pronoun their w i th in  the 
Subject, and the latter must then c-command they at LF. But their 
would  have to undergo OR in order to c-command they, which I t  cannot 
under the In Situ mod i f i cation. 



The thi rd scope problem Invo lves the observati on by by Dowty & Brody 
( 1 984) that the surface posi t i on of overt f loated each may f ix i ts 
scope re lat ive to other I NFL e lements, such as negat ion or modal s. 
Examples i nc lude: 

(28) The students a l l  d i dn' t l eave. 
(29) The students d i dn't a l l l eave. 
(30) Joan and Mary cou ld  each have eaten p izza. 
(3 1 )  Joan and Mary each coul d  have eaten p izza. 

The only reading of (28) Is one where the universal  has w i de scope 
over the negation, so that no students left; but (29) perm i ts the w lde­
scope negat ion reading. The modal In (30) may have e i ther an 
ep lstem lc  or root Interpretat ion; some speakers report that the modal 
i n  (3 1 )  has only the root interpretat ion. I f, as someti mes assumed, 
eplstem ic moda ls are taken to be S mod i f i ers and root moda ls  to be 
VP mod i f iers, thi s  wou ld  suggest a corre lat ion between surface 
pos i t ion of the f loated Quant i f ier and I ts potent ia l  scope. But I do not 
see how HLM could accommodate such observations in an account In  
which a l l f l oated Quanti f i ers are basica l ly NP-mod l f iers, generated 
w i thin the NP In the Spec i f i er of VP. 

F ina l ly, J.J. Nakayama (p.c. ) points out that there are some ad hoc 
features of HLM's account wh ich are problemati c  from the poi nt of 
v iew of GB theory. For example, If the trace of rec i procal each Is to 
be an anaphor, then each I tsel f  must be an NP, under the usua l 
assumptions of the b ind ing theory. But the NP wh ich resul ts when 
each Is adjo ined to the rec iprocal antecedent Is then Qui te odd, out of 
l ine w i th both X' theory and the theory of movement and adjunct ion. 
What k ind of movement Is thi s  and what wou l d  motivate It w i thin GB 
theory? 

3. A theory of dlstrlbutlv l ty as a mode of predication 

I n  the theory I w i l l  present here, d istributlv i ty genera l ly,  and 
rec iprocals  in particular, i nvo lve a spec ia l  mode of predicat i on, 
d istribut ive predi cat i on, In which the l og ica l  Subject Is  an I -sum, 
each of whose I-parts are sa i d  to have the property denoted by the 
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predicate. The logical  subject Is not necessari ly a syntact ic subject 
and the predicate may be derived by abstract ion, rather than a 
syntact ic  VP. The domain of the universal  Quant i f i cat ion Invo lved in  
d istrlbutlv l ty, the I -parts of  the re l evant I -sum, i s  usua l ly 
pragmat tca l ly restrlcte<l, as (l1scusse<l above. To Imp lement th i s  l <lea, 
we Intro<luce a set of IMexe<l features (OJ : I £ N) ,  members of wh ich 
are free ly ass lgne<l to no<les In a syntact ic  tree. A g iven feature OJ 
Ident i f ies subcategories of 5, VP, and CN (aM has no effect on other 
categori es). Thi S  feature makes no d i fference to the I nterpretat i on of 
the const l tutents It dom inates. However, the resul t ing subcategories, 
S:Oj, VP:OI, aM CN:OI, may be Input to semantic  ru l es of d istribut ive 
predicat ion ( though non-distributive pred icat ion may app ly to them, 
as we I \ ). Hence, add i t i on of one of these features makes the category 
in Quest ion a potent ia l ly d istribut ive predicate. The feature I ndex i 
p lays an Important ro le  In  constra in i ng d istribut ive predi cat ion where 
reciprocal s  are Involved, as we w i l l  see. 

Below are the ru l e  schemas for d istr ibutive predi cat ion. S ince I don' t 
think that the theory of d istribut lv l ty te l l s  us nothi ng about which 
framework for semant ic analys is  one should  use, I have Implemented 
It In a fa ir ly c l aSSical  version of Montague Grammar, co-numberi ng 
the ru les w i th the corresponding non-distributive ru les i n  Montague's 
PTa ( 1 973), S im i larly, I have chosen to represent the syntax of 
examples using GB LF's s imi lar to those of HLM tor conven ience ot 
comparison, though it cou ld be Implemented In otner theories as wel l .  

Rule Schemas for Distributive Predicat ion 

�Subject-Verb Predication: 
I t  OJ t Pr, 3 t P'V:D_I, then F4(0,3) trans l ates i nto 

O'u'xr[VXj(XjDXr � 6'(xj»]). 

�i Ouantify ing I nto 5 [01 -5]: 
If OJ £ Pr , • t Pt:D_i. then F 1 0 ,j(0 •• > transl ates i nto 

o'(AXr[VXi(XinXr � .' )]), 



I..1.5D.! Quantifying I nto CN [Q I -CN]: 
I f  ai t Pr, 6 t PCN:D_j, then F 1 0 . j(a,6) translates as 

Ay.a'(AXr['VXj(XjllXr -+ 6'(y»]) .  

�! Quanti fy ing I nto VP [Q I - VP1: 
If ai t Pr , 6 t PyP:D_i , then F l O ,i(a,6) translates as 

Ay.a'(br['Vxj(XjllXr -+ 6'(y»)]) . 

The variab le Xr in these rules is  a distinguished variable ;  1 t  w 1 1 1  p lay 
an important role i n  the account of reciprocal s. 

As an example  of how the rul es work, let us consider a case of s imple 
distrlbut 1V1ty, example ( 1 )  above, whose LF and translat i on I n  the 
present theory are shown In (32): 

(32) [=( 1 )] LF: Joan and Mary l [VP :D_ l ate a bagel ] 
trans: 'VX l (x l lljfJ)m -+ 3y(bage l ' (y) A ate'(x,Y))) 

The truth cond i t i ons for the translat ion reQui re that each of the i ­
parts o f  Joan-JO in-Mary ate a bage l .  Norma l ly,  this wou ld  be 
understood to apply on ly to the atom ic  i -parts of the i -sum i n  
Quest ion. 

F loated Quant 1 r lers w i l l  be generated In sltll and translated as 
functi ons from predicates to d istribut ive predicates: 

(33) each( ( f loated): APAx['Vy[ynx -+ P(y)]] 

Hence, f loated Quant i f i ers are, In effect, l ex l ca l 1 zed d istr ibut ive 
predicat ion. S ince they are generated In sltll as adverbla ls, and s i nce 
adverbla ls  are known to appear In various l ocations In I NFL and VP, 
we can Imagine an approach to Dowty & Brodi e's observations about 
the f i xed scope of f l oated Quant i f i ers and other auxi l iary elements 
wh ich correl ates surface order w i th scope In  LF, though I won't 
attempt such an account here. Also, thi s  approach permi ts a lex i cal 
meaning account of the d i fferences In  I nterpret ive poss ib i l i t i es that 
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we f ind w i th d i fferent f loated quant i f i ers (e.g. al/ vs. both vs .  each ; 
see Dow ty ( 1 986», 

With respect to reC iprocals, I retai n  HLM's I nterpretat ion of the 
lex ical  I tem other, tak Ing three arguments as In  (8a) above: 'z Is a 
part or the range d Ist inct from the contrast'. Engl ish rec iprocals  w i l l  
have the L F  and transl at ion I n  (34): 

The LF I nvolves the three arguments of other, the contrast XI. the 
range xr, and xt. L i ke HLM, the ent ire rec iprocal  Is an R-expresslon. 
But It d i f fers from HLM's (8e) In several respects: though both the 
range and contrast are free variab les in th i s  trans lat ion, as in HLM, I n  
th is theory the contrast, XI. Is  the anaphor which w 1 1 1  be  bound by  the 
rec iprocal antecedent, rather than the range as In the i r  account. The 
range, xr, Is the same d ist inguished variable we saw In the ru l es for 
distributive predicat i on; g iven the way those ru les work, the range 
w t l l  get semant ica l ly bound by the reci proca l  antecedent in the 
course of I nterpret i ng the aSSOCi ated d lstrlbut lv l ty v ia  one of the 
d istri but ive predicat ion rules. We see thi s  I n  the treatment of (2) i n  
(35): 

(35)[ =(2») LF: Joan and Mary I [YP:D_ I [each other (x I )(xr)b [YP l ike e3 )] 

VP:D I ' : loy["tX3(X3lIXr A X3 I'x I  -+ I I ke'(y,X3) )) • 3' 
(35)' : loP[P(jEBm )]<Axr['Vx I (x  I Dxr -+ 3'( x  I ) ))) 

= 'VX I (x I DjEBm -+ 'VX3(x3lIjEBm A X3 I' x \ -+  I lke'(x \ ,x3))) 

The translat ion of the VP, VP:O(, I s  the result  of non-distribut ively 
Quant i fy ing each other Into the VP. We then apply d istribut ive 
predi cat ion, T4D, to the resul t  and the translat ion of Joan andt1ary­
to get (35)' .  Colndexatlon of Joan andt1ary w i th the anaphoric  
contrast argument of other, XI, sat i sf ies Pri nc ip le  A and causes the 
l atter to be bound by the un iversal quant i f i cat ion Introduced In the 
course of d istributive predication. The same ru le  abstracts on the 
range, xr, w i th the resul t  given as argument to the trans lat ion of Joan 
andt1ary. Hence, Joan and Mary Obl i gatori ly  prov ide both the range 



and the set of contrasts, as des ired. Thi s  obl igatory rel at ionship of 
the rec iproca l antecedent to both the contrast and the range predicts 
the unambiguous status of examples l ike (23), overcom ing Rooth's 
prob lem for HLM. 

The use of xr Is a technIcal way of Imp lementIng the centra l Idea 
about reciprocals--that they presuppose occurrence In a 
d istr ibutively app l ied predicate. S i nce xr is only introduced in  
conjunction w i th such a presupposi t i on, I f  the predicate In  questi on is  
not d istributive ly app l ied to  i ts subject, then xr w i l l  remain free, 
lead ing to fai lure of i ts fam i l iar i ty presupposi t ion and hence to 
Infe l ic i ty in the technical  sense of Hel m  ( 1 982). This  general 
approach Is s Ign I f Icant ly d I fferent from that of HLM, s ince the latter 
make the assoc iated d lstrlbut lv lty an enta i lment, both syntact Ica l ly  
and truth cond i t ional ly, of  the rec iprocal .  I w i l l  argue that the 
present account is emp Irical ly superi or In several respects. 

The account handles the Grain Probl em and Scope Problem 
stra ightforwardly, as i l lustrated i n  (36) and (37), respect ive ly: 

(36) [=( 1 2)] SS: Joan and Mary \ tol d  [each other13 theYk should  l eave. 
pre-LF: Joan and Mary \ [VP:D_ I tol d  [each other (X I )(xr)13 

theYk should  leave] 
trans l 'n : "1x \ (X \ njfBm ... "1X3(X3njfBm A X3 � X l  ... 

k ,. 1 :  ' I '  readlng 
k .. 3 'you' readi ng 
k = r 'we ' reading 

told'Cx \ .X3.0Ieave'(Xk)))) 

(37) [=( 1 5)} Joan and Mary \ think theY t l ike [each other (X t )(Xr)}3 
at LF: a) narrow scope readIng: 0, adjOInS to embedded VP 

b) w ide scope reading: 0, adjoins to matrix VP only 
a)' : thfnk'CjfBm 1 .(AP. P(x \  )(Axr["1X \ ( x t nxr ... 

"13(X3nXr A X3 � x \ ... I I ke'(x t .X3»)]») 
= [v ia a lphabetic variance on 'v'X \ ] 

think'(jfBm t .  "1 X \ O(X l Onx \ ... 'v'X3(X3nX \ A X3 � X \ O '" l i ke'( x l O,x3»» 
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b), :  AP.P(jem) (Axr[\fX I (X I OXr � think '(x l ,\fX3(X30Xr 1\ X3 � X l  
� l lke '(x I ,X3» »))) 

= \fX I (x l DJem � thlnk'(X I ,\fX3(X3DJem 1\ X3 � X l  � l lke'(X I ,X3»)}) 

As in  HLM, the narrow scope readi ng <37a) involves an extra free 0, 
on the matrix VP, unre lated to the reciprocal .  I n  the f i na l  l i ne of the 
transl at i on of (a), note the coindexat ion of j-'m w 1 th the two range 
arguments Xf. Given this (non-accidental )  coindexat l on, Joan and  
I1ary w i l l  discourse b ind these arguments, under the assumpt i on that 
CO- indexat i on, though not necessary to discourse b inding, w 1 1 1  
automat ica l ly lead t o  it  when none o f  the elements coindexed is  bound 
by an operator (see Roberts 1 987, where this assumption holds). 

(38) 1 1 1 ustrates how the correct results are obtai ned for the non­
subject antecedent example (cf. ( 1 9) above): 

(38) Al and Steve introduced Joan and Mary I to each other'3. 
LF: A&S4 [ypJ&M I [YP:D_ I  [each other (x I )(xr )13 [yp lntro X I  to X3)]]] 
VP:O I '  (via Quant i fy i ng each other I nto the most embedded VP): 

A.y[\fX3(X3IlXr A X3 � X I  -. intro'(y,x l ,X3))] = 3 
Quant i fy ing Joan and /'1ary I nto 3 v ia  T 1 60: 

A.y[A.p.pC jem) (A.xr[\fX I (X I Dxr � 3Cy»))] 

A.y[\fX I (x I Djem � \fX3(x3Iljem 1\ X3 t- X l � Intro'(y,x l ,X3)] 

( 38)' :  \fX l (x l Djem � \fX3(x3Djem 1\ X3 � X I � i ntro' (a,x l ,x3) 

Recal l that the d istribut ive predi cat ion ru les require that the Index 
on the subj ect match the subcategorlzat l on marker. Further, In order 
to sat i sfy the fam i l iar i ty presupposi t i on of the range argument of a 
reC iproca l ,  the Index on the d istributive subcategorlzat i on m ust be 
the same as that of the contrast argument, and hence of the 
rec iprocal antecedent. Th is  mechani sm Insures that In examples l ike 
(38) the reciprocal  antecedent must p lay both ro les--blnder of the 
contrast and subject of the d istr ibut ive predlcat l on.6 

(39) shows the treatment of (39), where the rec iprocal antecedent, no 
kids, Is Quant l f i cat l ona l .  I t  fa l ls out of the account that the 
rec iprocal antecedent takes w ider scope than both the universal 



introduced by each other and the un iversal Introduced In the course of 
d istributive pred icat i on: 

(39) [=(24)J No k ids l [VP:O_ I spoke to [each o ther (X I )(xr)13 ] 
VP:O ( (vI a  Quantify Ing each other I nto the most embedded VP): 

AY[\"X3(X3lIXr 1\ X3 � X I  -+ spoke-to'(y,X3»] = 3 
(39), :  (applying d i strIbut ive predicat Ion, T 40 1 )  

AP[-3x(*k l d'(x) 1\ P(x» ) CAxr [\"x I (x I Dxr -+ 
\"X3(X3Dxr 1\ X3 � X I -+ spoke-to'(x 1 ,X3)]]]) 

= -3x(*k i d' (x) 1\ \"x 1 (x ! DX -+ \"X3(x3lIx 1\ X3 � X I -+ 

spoke-to'(x I ,X3)J 

For reasons of space, I cannot discuss several types of examples 
which the theory handl es adequate ly. These I nc l ude the control 
exampl es, those i nvolving mult ip le  reciprocal s, and examples 
motivat ing T t 50, distributively quant ify ing into eN. The theory a lso 
predicts readings where a non-subject reci procal  antecedent has 
w i der scope than the subject. 

Wi th respect to W1 1 1 lams' observat i on about the di fference between 
reciprocal eacIJ and the determ i ner, 1 1 1ustrated by (26), In  the 
present theory the reciprocal antecedent/embedded subj ect In such an 
example  is never itself QuanUficati onal .  Hence ,  we would expect that 
the l ack of the w ide-scope each reading of (25) for (26) is the same 
type of phenomenon as we observe in  (40), w here there is no reading 
where the property of bei ng such that someone has sai d  you are happy 
is d istribut ively predi cated of the group of men. I 'm not sure why 
this readi ng doesn't arise, but at l east the theory seems to p ick out 
the correct paral le l  examples: 

(40) Someone or other has said that the men are happy. 

F i nal 1y ,  one m i ght claim that there is another I mportant difference 
between the two accounts. HLM cla im that theirs Is a composit ional 
account of the contribution of each ' and otller' to  each otller; on the 
assumption that each is  the same post-nom inal  operator we f 1nd in 
Tile bOys earned a dollar eacl1. But other assumpt i ons are possib le: I f  
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we assume that other ' is  (8b)  (with n subst ituted for 71), and each' 
is  (4 1 ), the same determiner we f1nd in  Each boy eameda dollar. then 
by function-argument app l icat ion, we obtain (42): 

( 4 1 ) each': 10l.P['txeQex) .... pex» ] 

(42)  10l.P['txeQex) .... pex »] elzeZ·nxk & z ; X I »  
= lP['txexnxk & X .. Xl .... pex))] 

(42)  i s  very close to the translat ion of each other in  (34); the only 
difference is  that this compositional derivation does not introduce 
the distinguished variable x,.. That is, other in general does not 
presuppose distributivity, nor does each, but each other does. I 
would argue that (34) captures what 1s compos1t 10nal about each 
other as wel l as HLM's (8e), whi le  c la1m 1ng that the d 1 str1but lv1ty 
presupposit ion of the NP i s  an idiomatic accret ion. There are c learly 
id iomat ic  aspects to the interpretat ion of each other - -as HLM 
acknowledge, its Quantif icational force often seems to be weaker 
than the universal operator in (40 (see Langendoen ( 1 978), Roberts 
( 1 987,S3. 1 .3.2» . Also, HLM have to posit an i nvisible determiner In 
the reciprocal (see (8c» ,  so that each other I n  effect contributes two 
un1versal operators; whl 1e  I don't Object 1n pr1nc1ple to 1 nv1s 1b le 
operators, the use of one 1n this case makes the result  seem l ess 
compOSit ional In the sense claimed. And w ith respect to the 
possib l 1 i ty of a universal theory of reciprocals ,  I think the present 
theory appears to be as promising as HLM's. For example,  there is no 
superficia l  evidence from reciprocal constructions in l anguages l ike 
I ta l ian ( /'uno. . . l'a/tro ) that they involve (synchronical ly or 
diachronica l ly) the type of adnominal operator which HLM cla im each 
to be 1n  each other. The I tal 1an construct 10n a lso seems to have a 
s l 1ghtly id iomatic flavor, and any distr1but lv1ty involved might be 
claimed to arise from an id iomatic presupposit ion. 

I n  c losing, I want to touch a l l  too briefly on a point of consi derable 
interest. This i s  the Question of groups, especial ly as devel oped in 
Landman ( 1 989a, 1 989b). And it  bears on another concern which might 
be raised in connect ion with the present theory: I f  we admit  a second 
series of predicat ion rules, as I propose, why not expect a third or a 



fourth? That is, why are there just two ways of predicating 
something of a l ogica l subject? Landman pOints out that there are 
two ways we can think of a sum--as a whole or in  terms of its i­
parts, and he bui lds into his models two dist inct sets of Individuals 
corresponding to these two ways of thinking about sums. The 
result1ng theory Is Quite elegant and I nteresti ng, particularly the 
resu1t1ng relat ionship between distribuUv1ty and cumulat ive 
reference. But note that in view of the kind of data considered here, 
which he does not consider, Landman would have to constrain 
predicates w ith floated Quantifiers or reciprocals  to apply only to 
non-atomic i-Sums, not to atomic groups. With floating Quantifiers, 
he might claim that the lexical ly-introduced i-part relationship, n. 
presupposes that the range argUTlent i s  non-atomic CHLM make a 
simi lar claim for 71), an assumption that would f 1 1ter out group 
subjects for such predicates. But how would the dlstrlbuUvity 
associated with reCiprocals be introduced? I n  any case, his theory 
doesn't provide a ready answer to the issues raised here. This, in 
conjunction with the problems he encounters w 1th conjOined group 
and col lective VPs, has led me to consi der the present alternative. I 
agree with him that there are two ways of thinking of a sum, but here 
I have real 1zed this i ntuition differently. in terms of two different 
ways of predicating properties of sums. I hope to take this question 
up in more depth in  future work. 

Notes: 

' This Is o report on I'8S8IIrCh In progress. I'd l ike to thank Tony Blum ,  Bob Kasper , 
Hee-Rahk Chea, Ancreas Kathol , Manfred Krlfk8. Fred Larman , carl Pollard. and JJ 
Nakayama for discussions which were Important In forming the views expres58d here, and 
Irene Helm and Robert May for vwry helpful comments following my presentation at SAlT. 

2There are wel l-known lexical exceptions to this rule. E.o. sclsst1f's Is semantically 
singular. 

3T� the reciprocal Is an R-expresslon In HlM , as In the account In 53 below . I wi l l 
use the term reciprocal antecedent to refer to the NP which J lamses the reciprocal . 
giving value to Its contrast and range arguments. 

4Roberts ( 1 987) . motlvoted by conjoined collective and distributive VPs and by non­
subject distributive antecedents. claims to be using /) as an adverbial operator on 
predicates. sometimes corresponding to VP constituents, but sometimes only derived by 
obstrdlon. However, as this Is Implemented In Chapter 4, the /) operator In feet 
operates like an NP quanUfler , giving the some effect as HlH's adjunction of IJIKJh to the 
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antecedent. Hence, it «:tual ly encounters problems with conjoined VPs. Though I cannot 
go Into detai ls here , a theory which attempts to use /) along with Quantifying In , e.g. with 
non-subject reciprocal 8l'ltecedents, runs I nto non-trivl81 problems with «:eidental 
variable b inding In the course of lambda conversation , leaving the range free. 

510 derive the interpretDtlon in ( 24b) we must Dlso al low Quantificat ion to range over 
non-atom iC elements of the lattice *kid, but HLM could change their account to permit this 
very easi ly. 

61ndexing the subc8tegorlzation feature is a change from the theory presented at SALT. 
I rene Helm ( p.c. ) pointed out to me that If the dlstrlbutlvlty Is free to apply to any 
predicate which contains the reciprocal , this predicts wrong truth conditions for 
examples l ike ( 38) ,  since .Jmn 6lldt1IJ1'Y m ight b ind the contrast whi le the distr ibut ive 
predication took AI6IId StW8 as subject. 
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