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Abstract. L ec h ner ( 2 0 0 6 ) p res ents an analy s is o f th e s c o p al interac tio n o f E ng lis h ep is tem ic m o d al verb s

with neg ated s tr o ng q u antifi er s in th e f ram ewo rk o f Trans p arent L o g ic al Fo r m , wh ic h c o ns tr u c ts s em antic

rep res entatio ns as extens io ns o f s y ntax trees . N o ting c o nc ep tu al and em p ir ic al s h o r tc o m ing s o f th is ap -

p r o ac h , we p r o p o s e an analy s is in L exic al R es o u r c e S em antic s , a c o ns traint- b as ed s em antic s f ram ewo rk

em b ed d ed in H ead - d r iven P h ras e S tr u c tu re Gram m ar. O u r analy s is treats th e o r ig inal E ng lis h d ata as well

as s em antic ally p arallel c o ns tr u c tio ns in Germ an, alth o u g h th e s y ntax o f th e Germ an c o ns tr u c tio ns is s u b -

s tantively d ifferent f r o m E ng lis h . Th e L R S f ram ewo rk views s y ntax and s em antic s as ind ep end ent m o d u les

c o nnec ted b y a c o m p lex interfac e em p lo y ing m o d ern u nd ers p ec ifi c atio n tec h niq u es . I t p er m its a s u r fac e-

o r iented s y ntac tic analy s is with o u t a m u ltitu d e o f ad d itio nal em p ty c ateg o r ies , wh ic h h as c lear ad vantag es

f o r th e ap p lic atio n o f effi c ient p ar s ing alg o r ith m s . A t th e s am e tim e, th e L R S analy s is eleg antly c ap tu res

c r o s s ling u is tic g eneraliz atio ns ab o u t th e s em antic p h eno m eno n u nd er inves tig atio n.

1 I n t r o d u c t io n

In th is p ap er we p res ent em p iric al and c onc ep tu al arg u m ents in favor of a s yntax -s em antic s interfac e

th at links a s u rfac e-oriented s yntax to a s em antic rep res entation in a well-es tablis h ed log ic al lang u ag e,

h ere Ty2 (G allin 1 9 7 5 ) . Th is interfac e u s es tec h niq u es of u nd ers p ec ifi ed s em antic s to overc om e m is -

m atc h es between th e s yntac tic s tru c tu re and th e s em antic rep res entation. We look at an es p ec ially

intrig u ing c as e of s u c h a m is m atc h , th e s c op al interac tion of an ep is tem ic m od al verb with a neg ated

s trong q u antifi er.

We c ontras t ou r analys is with th e one p res ented in (L ec h ner 2 0 0 6 ) with in th e fram ework of Trans -

p arent L og ic al Form (S tec h ow 1 9 9 3 , H eim and K ratz er 1 9 9 8 ) . Trans p arent L og ic al Form is d es ig ned

to d erive s c op e am big u ities from d ifferenc es in th e s yntac tic s tru c tu re: A s entenc e with two d ifferent

s c op e read ing s m u s t h ave two d ifferent s yntac tic rep res entations . We s h ow th at s u c h an arc h itec tu re

lead s to u nd es irable c ons eq u enc es for both th e s yntac tic and th e s em antic analys is . A p roblem for

s yntax oc c u rs if two lang u ag es d iffer with res p ec t to th eir (s u rfac e) s yntac tic p rop erties bu t allow

th e s am e s c op al read ing s in a p artic u lar c ons tellation. In th is s itu ation, Trans p arent L og ic al Form is

forc ed to treat th e s yntac tic p rop erties of th e two lang u ag es m ore alike th an th ey are. O n th e oth er

h and , in s om e c as es a res tric tion on th e s c op ing p os s ibilities d ep end s on as p ec ts of th e s em antic rep -

res entation, bu t not on as p ec ts of th e s yntax . If th is is th e c as e, Trans p arent L og ic al Form m u s t tu rn

s em antic p rop erties into s yntac tic featu res . Th e ex am p le th at we are u s ing in th is p ap er will allow u s

to illu s trate both typ es of p roblem s .

O u r own ap p roac h s tand s in th e trad ition of s u rfac e-oriented s yntax . In s u c h fram eworks , th e s am e

s yntac tic s tru c tu re c an be as s oc iated with d ifferent s c op al read ing s . Th ere are s everal tec h niq u es to

ac h ieve th is g oal. O ne of th e bes t-known is C oop er s torag e (C oop er 1 9 7 5 ) . Alternatively, typ e-s h ifting

c an be as s u m ed ( H end riks 1 9 9 3 ) to c ons tru c t a s em antic c om binatoric s wh ic h u s es a c ateg orial g ram -

m ar s et-u p in p arallel to a c ons titu ent-bas ed s yntac tic p ars e. Wh ile th es e ap p roac h es as s u m e a s ing le

s yntac tic s tru c tu re, th ey u s e d is tinc t s em antic d erivations for am big u ou s s entenc es , and c ons eq u ently,

d is tinc t s em antic rep res entations at th e nod es in th e s yntac tic tree. From a c om p u tational p ers p ec tive,

th is is s till a s evere s h ortc om ing s inc e it m u ltip lies th e nu m ber of ou tp u ts for eac h s entenc e ju s t as

two d is tinc t s yntac tic analys es d o.

To overc om e th is p roblem s ys tem s of u nd ers p ec ifi ed s em antic s were d evelop ed (P inkal 1 9 9 6 ) .

Th es e s ys tem s c om bine a s u rfac e-oriented s yntac tic analys is and a read ing -ind ep end ent s em antic

c ons tru c tion, wh ile th e c om binatoric s s till res tric ts th e p os s ible read ing s of a s entenc e in th e ap p rop ri-

ate way. With in H ead -d riven P h ras e S tru c tu re G ram m ar (H P S G ) , th e s yntac tic fram ework as s u m ed
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in th is p ap er, a nu m ber of variants of su c h ap p roac h es h ave been p rop osed , inc lu d ing (E g g 2 0 0 4 ) ,

( R ic h ter and S ailer 2 0 0 4 ) , and (C op estak e, Flic k ing er, P ollard and S ag 2 0 0 5 ) .

In th e p resent p ap er we foc u s on Lex ic a l R es o u r c e S em a n tic s ( L R S , ( R ic h ter and S ailer 2 0 0 4 ) ) ,

d em onstrating th e way in wh ic h syntax and sem antic s are seen as m od u les wh ic h im p ose th eir own

restric tions and wh ic h are link ed to eac h oth er by c onstraints. A s a c onseq u enc e, L R S is im m u ne to

th e two p roblem s m entioned for Transp arent L og ic al Form : First, even if two lang u ag es d iffer in th eir

syntac tic stru c tu re, we c an d erive id entic al read ing s. S ec ond , we c an exp ress c onstraints th at refer to

sem antic p rop erties of c onstitu ents with ou t h aving to enc od e th em as syntac tic p rop erties.

2 S p lit R e a d in g s in L F S y n t a x

Th e sentenc es in (1 ) h ave a read ing in wh ic h th e ep istem ic m od al intervenes between th e neg ation

and th e u niversal q u antifi er. Th is read ing c onstitu tes a g enu ine c h alleng e for sem antic c om p osition as

th e sem antic c ontribu tion of th e su bjec t N P seem s to be sp lit by th at of th e m od al. We will refer to

th is typ e of read ing as th e split rea d in g .

( 1 ) a. N ot every boy c an m ak e th e bask etball team . ¬ � CAN � ∀

“ It is not p ossible th at every boy m ak es th e bask etball team ” ( L ec h ner 2 0 0 6 )

b. N ic h t
not

jed er
every one

k ann
c a n

g ewinnen.
w in

¬ � CAN � ∀

“ I t is not p os s ib le th a t every one w ins .”

L ec h ner (2 0 0 6 ) c ites th is read ing as evid enc e of h ead m ovem ent at a syntac tic level of L F. To

d erive th e read ing in th e c ontext of a th eory of raising , h e h as to m ak e fou r assu m p tions:

L (i) strong N P s d o not rec onstru c t u nd er raising verbs,

L (ii) N P s of th e form n o t N P c ontain a sem antic ally vac u ou s n o t bu t req u ire to be c ontained

in a N eg P wh ic h c ontribu tes th e neg ation,

L (iii) th e N eg P is h ig h in th e tree bu t h as a variable p osition,

L (iv) an ep istem ic m od al c an m ove over th e su bjec t in th e syntax.

Th is resu lts in th e stru c tu re in (2 ) :

( 2 ) Th e stru c tu re of (1 -a) ac c ord ing to L ec h ner (2 0 0 6 ) :

[Ne g P N E G

λp.¬p

[Ne g 0 c a n i

λpCAN(p)
[TP n o t ev ery b o y j

λP.∀x(b o y (x) → P (x)
[ti [V P tj m ak e th e team

λx.m a k e - t e a m (x)
] ] ] ] ] ]

C r u c ially, th e assu m p tions L (i) – L (iv) d o not follow from any oth er asp ec t of th e g ram m ar. Th ey

c ap tu re th e em p iric al observations with th e m ec h anism s of L ec h ner’s fram ework . H enc eforth we will

refer to analyses c ou c h ed in th is typ e of fram ework as L F-S yntax (L FS ) analyses. Th eir h allm ark is

th e fac t th at th ey state sem antic g eneraliz ations as c ond itions on ap p rop riately extend ed syntax trees,

or on th eir d erivations. Th e ad vantag e of th e L FS analysis at h and is th at th e sem antic s c an be read

off th e (L F-) syntac tic stru c tu re d irec tly. Th e p ric e to p ay is a h ig h ly c om p lex syntac tic d erivation

with m any em p ty and fu nc tional c ateg ories for wh ic h th ere is no p u rely syntac tic evid enc e and wh ic h

m ak e th e ap p roac h u nattrac tive for stand ard th eories of c om p u tational syntax and sem antic s.

N ewm eyer (2 0 0 8 ) arg u es ag ainst th is typ e of ap p roac h from a m eth od olog ic al p ersp ec tive, sh ow-

ing th at th e inc lu sion of sem antic d istinc tions in syntac tic analyses m ak es it alm ost im p ossible to

d erive th e basic syntac tic g eneraliz ations abou t E ng lish m od als: E ng lish m od al verbs d iffer syntac ti-

c ally from non-m od al verbs, bu t th eir syntac tic beh avior is ind ep end ent of th eir ep istem ic or d eontic

interp retation, and of th eir sc op e.

Fu rth er p roblem s for th is ap p roac h arise wh en we tak e a d ifferent p ersp ec tive and c onsid er

c rossling u istic d ata. L ing u ists g enerally ag ree th at th e syntac tic c onstraints wh ic h g overn th e p lac e-

m ent of fi nite verbs in G erm an and E ng lish are fu nd am entally d ifferent. G erm an d oes not exh ibit

syntac tic d istinc tions between m od al or au xiliary verbs and oth er fi nite verb form s. Instead , fronting

of th e fi nite verb to sec ond p osition beh ind a sentenc e-initial c onstitu ent u niform ly ap p lies to all fi nite

verb form s in V 2 root c lau ses. H owever, th e p ossible read ing s of th e m od als in (1 -a) and (1 -b) are th e

sam e. It seem s im p ossible th at th is c ou ld be d u e to a syntac tic p arallelism related to L (iv), g iven th at
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the s yn tax of the fi n ite (m od al) verb ac tu ally d iffers in the two lan g u ag es . We tak e the c lear s em an tic

p arallelis m as fu rther evid en c e that the s p lit read in g in ( 1 ) is n ot d u e to the availability of s yn tac tic

head m ovem en t.

A fu rther arg u m en t ag ain s t a s yn tac tic theory of s p lit read in g s with m od al verbs c om es from

the behavior of s tron g q u an tifi ers in arg u m en t p os ition s of other verbs . L ( i) d es c r ibes the fac t that

u n ivers al q u an tifi ers as s u bjec ts of rais in g verbs d o n ot have d e d ic to read in g s in E n g lis h (3 -a) . ( 3 -b)

is evid en c e that other q u an tifi ers are n ot s u bjec t to this res tr ic tion . H owever, the fac t that L ( i) is a

s yn tac tic c on d ition on rais ed N P s m is s es a g en eraliz ation : Z im m erm an n ( 1 9 9 3 ) s hows that s tron g

q u an tifi ers als o lac k d e d ic to read in g s in the d irec t arg u m en t p os ition of op aq u e verbs s u c h as seek,

as s een in ( 3 - c ) . This s u g g es ts that an ad eq u ate form u lation of L (i) s hou ld n ot be res tr ic ted to rais ed

N P s an d s hou ld n ot be s yn tac tic in n atu re.

( 3 ) a. E very s tu d en t s eem s to have p as s ed the tes t. (on ly d e re)

b. A s tu d en t s eem s to have p as s ed the tes t. ( d e re/d e d ic to)

c . J ohn s eek s every u n ic orn . (on ly d e re)

∀x(unicorn(x) → s e e k (w′, joh n, λw′′λP.P (w′′, x)))
# s e e k (w′, joh n, λw′′λP.∀x(unicorn(x) → P (w′′, x)))

Althou g h ep is tem ic m od als are rais in g verbs , they are exc ep tion al in that they m ay tak e s c op e

over s tron g q u an tifi ers in s u bjec t p os ition . To ac c ou n t for this ap p aren t violation of c on s train t L ( i) ,

L ec hn er (2 0 0 6 ) in trod u c es the head -m ovem en t op tion L ( iv) for ep is tem ic m od als to d erive (1 -a) .

B u t then the s yn tac tic g en eraliz ation s on ly c ap tu re p art of a s em an tic p hen om en on that, in ou r view,

s hou ld rec eive a u n iform ac c ou n t whic h has n othin g to d o with the s yn tac tic p os ition of the verb: If

a s tron g q u an tifi er oc c u r s in a (s u rfac e) arg u m en t p os ition of an op aq u e n on -m od al verb, it m u s t tak e

s c op e over the verb.

3 A n L R S A n a ly s is

We p rop os e a s yn tax-s em an tic s in terfac e bu ilt on the s yn tac tic s tr u c tu re (4 -a) for all read in g s of

s en ten c e (1 -a) . The s yn tac tic s tr u c tu re of the c orres p on d in g G erm an s en ten c e, whic h has the s am e

read in g s , is s hown in ( 4 -b) .

( 4 ) a. [S [NP N ot every boy] [V P c an [V P m ak e the team ]] ]

b. [S [NP N ic ht jed er]j [S k an n i [V P tj g ewin n en ti] ] ]

A s im p ler s yn tax withou t fu n c tion al c ateg ories s u c h as (4 -a) an d , m u ta tis m u ta n d is, the G erm an

s tr u c tu re (4 -b) , req u ires a m ore elaborate s yn tax-s em an tic s in terfac e, as als o ad voc ated by C u lic over

an d J ac k en d off (2 0 0 5 ) . O u r s u rfac e-orien ted s yn tax is p rovid ed by H P S G , while the in terfac e to

s em an tic s is c ou c hed in Lex ic a l R es o u r c e S em a n tic s ( L R S , ( R ic hter an d S ailer 2 0 0 4 ) ) . There is a c lear

d ivis ion of work : The s yn tac tic s tr u c tu re refl ec ts s yn tac tic g en eraliz ation s . C on s train ts on read in g s

exp res s the s em an tic g en eraliz ation s at the in terfac e. U s in g tec hn iq u es of u n d ers p ec ifi ed s em an tic s ,

the in terfac e c on d ition s are form u lated in term s of s c op e s p ec ifi c ation s in lexic al en tr ies an d g en eral

s c op e p rin c ip les . There is n o em p ty abs trac t n eg ation N E G , an d the word s n o t an d n ic h t them s elves

c on tr ibu te s em an tic n eg ation , in c on tras t to the as s u m p tion s L ( ii) an d L ( iii) of the L F S an alys is above.

The c ore id ea of the L R S in terfac e is that the s em an tic rep res en tation s of s en ten c es res u lt from

ac c u m u latin g the m ean in g c on tr ibu tion s an d s em an tic c on s train ts as s oc iated with lexic al en tr ies in

ac c ord an c e with g en eral p hras e-level s em an tic p r in c ip les . H ere we will as s oc iate c om p lex c on s train ts

on s em an tic rep res en tation s with lexic al an d p hras al s ig n s . Thes e c on s train ts are n ot them s elves s e-

m an tic rep res en tation s . They s tate whic h frag m en ts of s em an tic rep res en tation s oc c u r in a s ig n an d

what is k n own abou t their m u tu al relation s hip s . This m ean s that thes e c on s train ts d en o te s em an tic

rep res en tation s . An im p ortan t p r in c ip le abou t the in terp retation of u tteran c es u ltim ately req u ires that

the s em an tic rep res en tation s whic h are as s oc iated with an u tteran c e (a) u s e all an d on ly thos e log i-

c al s ym bols whic h are in trod u c ed in the L R S c on s train ts of the s ig n s c on tain ed in the u tteran c e, an d
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(b) res p ec t all th e res tr ic tion s on th e m u tu al relation s h ip of th eir s u bterm s wh ic h are eith er lex ic ally

in trod u c ed or im p os ed by p h ras e-level s em an tic p r in c ip les . O u r s em an tic rep res en tation s are ex p res -

s ion s of a h ig h er-ord er log ic (two-s orted typ e th eory, Ty2 ), bu t th e rep res en tation s of u tteran c es are

n ot d erived by th e lam bd a c alc u lu s lik e in m os t s ys tem s with rep res en tation s from a typ e-th eoretic

h ig h er-ord er lan g u ag e. In s tead , th e log ic al rep res en tation s of s yn tac tic d au g h ters are c om bin ed by

u n ifi c ation .3

To d erive th e tru th - c on d ition s of u tteran c es in a p r in c ip led fas h ion , L R S d is tin g u is h es d ifferen t

as p ec ts of th e s em an tic rep res en tation (s ) as s oc iated with eac h s ig n . Th ree as p ec ts of th e s em an tic s of

p h ras es an d word s will be im p ortan t in ou r d is c u s s ion : (a) th e m ain c on ten t of a lex ic al item (written

as an u n d erlin ed form u la, φ), (b) th e in tern al c on ten t of a lex ic al item (p u t between c u r ly brac es ,

{ψ}) an d (c ) its ex tern al c on ten t (p refi x ed with ’∧’, ∧χ) to m ark s c op e bou n d aries with in a h ead

p rojec tion . Th eir s ig n ifi c an c e is as follows : All op erators th at c om bin e with a lex ic al s ig n alon g its

h ead p rojec tion tak e s c op e over th e in tern al c on ten t of th e lex ic al h ead . Th e ex tern al c on ten t m ark s

th e term wh ic h in c lu d es th e op erator with th e wid es t s c op e at th e h ig h es t s yn tac tic p rojec tion of a

s ig n . Th e m ain c on ten t rep res en ts th e c ore s em an tic c on tr ibu tion of a s ig n , an d m ay als o be viewed as

its lex ic al m ean in g . Th e m ain c on ten t as well as th e ex tern al an d in tern al c on ten t are in h erited alon g

h ead p rojec tion s an d are th erefore loc ally available to c on s train ts at eac h p h ras al p rojec tion . Th is is

c r u c ial for th e p rin c ip les of th e c om bin atoric s ys tem , s in c e th ey es s en tially op erate at th e p h ras e level

an d es tablis h relation s h ip s between th e m ain , in tern al an d ex tern al c on ten t of s yn tac tic d au g h ters .

I n d oin g s o, th ey en forc e m u tu al res tr ic tion s (s u c h as p os s ible s u bterm relation s h ip s or n ec es s ary

id en tities between s u bterm s ) in ac c ord an c e with th e req u irem en ts of th e s yn tax -s em an tic s in terfac e.

We will in trod u c e all relevan t p r in c ip les as ou r d is c u s s ion p roc eed s . S in c e th e s u bterm - relation is

a p artic u larly im p ortan t typ e of c on s train t in m an y L R S p r in c ip les , it rec eives a s p ec ial n otation in

C L L R S . S u bterm c on d ition s often c om e tog eth er with meta-variab les , n otated as u p p er- c as e letters .

M eta-variables s tan d for n od es in th e term tree th at are s till u n d ers p ec ifi ed . A : [φ1, . . . , φn] m ean s

th at A c om p r is es th e s u bex p res s ion s φ1 to φn.

3.1 E p is t e m ic M o d a ls in S p lit R e a d in g s in E n g lis h

We n ow tu rn to th e an alys is of th e E n g lis h s en ten c e (1 -a). Th e L R S c on s train t as s oc iated with th e

in fi n itival V P make th e team is s h own in (5 ). Th e m ain c on ten t of th e V P , wh ic h we u n d erlin e, is th e

c on s tan t m a k e - t e a m . Th e in tern al c on ten t of th e V P (in c u r ly brac es ) c on s is ts of th e m ain c on ten t,

ap p lied to all its arg u m en ts , i.e. it is th e ex p res s ion m a k e - t e a m (w ′, x). We als o m ark th e ex tern al

c on ten t, wh ic h th e V P d oes n ot s p ec ify an y fu rth er. N ote th at th e in tern al c on ten t is a s u bex p res s ion

of th e ex tern al c on ten t. Th is is n ot an ac c id en tal fac t of th is ex p res s ion , bu t it is req u ired by an

in d ep en d en t L R S p r in c ip le.

(5 ) L R S c on s train t of th e V P make th e team: ∧A : [{m a k e - t e a m (w′, x)}]

L R S in h erits th e s im p le lex ic al lin k in g m ec h an is m from trad ition al ap p roac h es to s em an tic s in

H P S G s u c h as (P ollard an d S ag 1 9 9 4 ). A verb h as ac c es s to th e SYNSEM valu e of its s yn tac tic arg u -

m en ts . U n d er an attr ibu te CONTENT s y n s em s tr u c tu res c on tain lex ic al as p ec ts of th e s em an tic s tr u c -

tu re, th e referen tial variable as s oc iated with th e s yn tac tic arg u m en t an d its m ain c on ten t. I n c on tras t,

th e ex tern al c on ten t, th e in tern al c on ten t an d oth er p arts of th e c on ten t of th e s elec ted elem en t are n ot

vis ible to th e s elec tor. Th e availability of th e referen tial variable of th e s u bjec t, h ere x, allows u s to

lin k it d irec tly to th e rig h t arg u m en t s lot of th e fu n c tor m a k e - t e a m . L oc al ac c es s to th e m ain c on ten t

is als o n eed ed to im p os e s elec tion al res tr ic tion s (S oeh n 2 0 0 6 ).

M od als c on tr ibu te q u an tifi c ation over p os s ible world s . Th e res tr ic tor s p ec ifi es th e typ e of m od al-

ity in term s of an ap p rop riate ac c es s ibility relation between p os s ible world s , a c c :

3 In featu re lo g ic al s p ec ifi c atio ns o f L R S , it is no t u nifi c atio n bu t eq u ality o f s u bs tr u c tu res o f lo g ic al rep res entatio ns th at

is em p lo yed in th e g ram m ar p r inc ip les . B elo w we will u s e th e c o m p u tatio nal s p ec ifi c atio n lang u ag e o f L R S , C L L R S

( P enn and R ic h ter 2 0 0 5 ) , s inc e its linear no tatio n is m o re read able and m o re c o m p ac t th an featu re lo g ic d es c r ip tio ns .

C o m p u tatio ns with C L L R S d o em p lo y u nifi c atio n, and we u s e th e term in th is c o m p u tatio nal s ens e as a c o nvenient

m etap h o r f o r ex p laining th e effec t o f L R S c o ns traints o n c o ns tr u c ting s em antic rep res entatio ns .
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(6) L RS c on strain t of th e verb can: ∧λw.A : [∃w′(acc(w,w′) ∧ B : [w′, {C}])]

In th e p resen t an alysis, we d o n ot u se an in d ex (even tu ality) variable for verbal p rojec tion s as

in p reviou s L RS an alyses. T h e lin kin g between th e m od al verb an d its V P c om p lem en t is in stead

en c od ed by m ean s of th e V P’s m ain c on ten t. We req u ire th at th e m ain c on ten t of th e c om p lem en t V P

be a su bexp ression of th e m od al’s in tern al c on ten t C .

(7 ) L in kin g c on strain t in th e lexic al en try of can:

T h e m ain c on ten t of th e V P c om p lem en t is a su bexp ression of can’s in tern al c on ten t.

O u r an alysis of m od al verbs is taken from (Ric h ter an d Sailer 2 0 0 4 , Sailer 2 0 0 6). T h e key id ea is

th at m od al verbs id en tify th eir in tern al c on ten t with th at of th eir c om p lem en t V P. T h is p erm its both

wid e sc op e an d n arrow sc op e of th e m od al with resp ec t to th e su bjec t an d to c om p lem en ts of th e

in fi n itival V P. Con seq u en tly, ou r an alysis of m od als ac h ieves th e sam e effec t as th e op tion al syn tac tic

h ead -m ovem en t r u le of m od als in th e L FS an alysis (L (iv)) with resp ec t to su bjec ts. In c on trast to

L (iv), h owever, it also ac c ou n ts for th e sc op in g p ossibilities of c om p lem en ts.

T h e INTERNAL CONTENT RAISING PRINCIPLE en forc es th e id en tity of th e in tern al c on ten ts of a

m od al an d its V P c om p lem en t. It is in d ep en d en tly m otivated by th e an alysis of op aq u e verbs (see (1 4 )

below) an d of n eg raisin g c on stru c tion s (Sailer 2 0 0 6). Here we m ake a few m in or c h an ges to its exac t

form u lation c om p ared to p reviou s version s sin c e it was p reviou sly form u lated in th e c on text of a less

elaborate lexic al an alysis of m od als an d with referen c e to an even tu ality in d ex of verbs. O u r revised

form u lation is given in (8 ).

(8 ) INTERNAL CONTENT RAISING PRINCIPLE (ICRP):

In a h ead -c om p lem en t str u c tu re,

if th e m ain c on ten t of th e h ead is n ot a su bexp ression of its in tern al c on ten t,

an d th e in d ex or th e m ain c on ten t of th e c om p lem en t is a su bexp ression of th e h ead ’s

in tern al c on ten t,

th e n th e in tern al c on ten t of th e h ead an d in tern al c on ten t of th e c om p lem en t are id en tic al.

T h e ICRP lead s to u n ifi c ation of th e m eta-variable C with th e in tern al c on ten t of th e V P, wh ic h

is th e exp ression m ak e - t e am (w′, x) ac c ord in g to (5 ). T h is resu lts in th e n ew L RS c on strain t sh own

in (9 ):

(9 ) L RS c on strain t of th e V P can m ak e th e team :
∧λw.A : [∃w′(acc(w,w′) ∧ B : [w′, {m ak e - t e am (w′, x)}])]

N ext we c on sid er th e L RS c on strain t of th e N P no t ev er y b o y , (1 0 ). T h e u n iversal q u an tifi er m arks

th e extern al c on ten t of th e N P. T h e n egation m u st take sc op e over th e extern al c on ten t, bu t th ere m ay

be sem an tic m aterial in terven in g between th e n egation an d th e q u an tifi er, as th e m eta-variable D

in d ic ates.

(1 0 ) L RS c on strain t of th e N P no t ev er y b o y : ¬D : [∧∀x({b o y (x)} → E : [x])]

T h e c om bin ation of a verbal p rojec tion with a q u an tifi ed argu m en t is su bjec t to a su b-c lau se of

th e L RS SEMANTICS PRINCIPLE. Sin c e we on ly n eed th is on e su b-c lau se, we in trod u c e it h ere as a

sep arate p rin c ip le. It req u ires th at th e argu m en t take sc op e over th e in tern al c on ten t of th e V P. For

ease of referen c e we will c all it th e QUANTIF IER-HEAD PRINCIPLE. It en su res th at all q u an tifi ed

d ep en d en ts of a h ead take sc op e over th e h ead ’s in tern al c on ten t. A n an alogon of th is p r in c ip le be-

lon gs to m ost system s th at work with sem an tic u n d ersp ec ifi c ation , in c lu d in g (E gg 2 0 0 4 ) an d M RS

(Cop estake et al. 2 0 0 5 ).

(1 1 ) QUANTIF IER-HEAD PRINCIPLE (QHP):

In a h ead c om p lem en t str u c tu re, if th e n on h ead is a q u an tifi er, th en th e h ead ’s in tern al c on ten t

is a su bexp ression of th e n on h ead ’s sc op e.
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In (10 ) th e s c op e of th e q u antifi ed s u bjec t is m ark ed by th e m eta-variable E. Wh en th e fi nite

V P c om bines with th e s u bjec t, two s u bex p res s ion c ons traints ap p ly : F ir s t, T h e Q H P req u ires th at

th e internal c ontent of th e V P , th e ex p res s ion make -te am(w ′, x), be a s u bex p res s ion of E. S ec ond ,

th e p r inc ip les g u id ing th e ac c u m u lation of s em antic c ons traint inform ation ens u re th at all m eaning

c ontribu tions of th e s u bjec t be p art of th e ex ternal c ontent of th e u tteranc e. In ou r ex am p le, th e ex ternal

c ontent of th e u tteranc e is id entic al to th e ex ternal c ontent of th e c lau s e.4 T h is lead s to th e L R S

c ons traint in (12 ). N ote th at th e m eta-variable A is c ons trained to c ontain th e L R S c ons traint of th e

fi nite V P f rom (9 ) (∃w′(. . .)) and th e L R S c ons traint of th e s u bjec t f rom (10 ) (¬D : [. . .])):

(12 ) L R S c ons traint of s entenc e (1-a):
∧λ w.A : [∃w′(ac c (w,w′) ∧ B : [w′, {make -te am(w′, x)}]),

¬D : [∀x(b o y (x) → E : [make -te am(w′, x)])]]

In F ig u re 1 we s u m m ariz e th e L R S analy s is of s entenc e (1-a). Into eac h nod e in th e tree we

write th e L R S c ons traint on th e s em antic rep res entation of th e relevant nod e. A t branc h ing nod es we

ind ic ate th e effec t of th e IC R P and th e Q H P .

NP

¬D : [∧∀x({boy(x)} → E : [x])]

∆
n ot every boy

V
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {C}])]

c an

VP
∧A : [{m a k e - t e a m (w′, x)}]

∆
m ak e th e team

HEAD COMP

VP
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {m a k e - t e a m (w′, x)}])]

I C R P: C = m a k e - t e a m (w′, x)

COMP HEAD

S
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {m a k e - t e a m (w′, x)}]),

¬D : [∀x(boy(x) → E : [m a k e - t e a m (w′, x)])]]
Q H P: m a k e - t(w′, x) is a s u bex p r. of E

F ig . 1 . Sk etc h of th e an alys is of s en ten c e ( 1 -a)

T h e L R S c ons traint (12 ) is res olved by as s ig ning th e m eta-variables s u bex p res s ions from (12 )

wh ic h res p ec t th e g iven s c op ing relations . T h ere are th ree p os s ible res olu tions for (12 ). In (13 -a) we

s tate th e res olu tion th at y ield s th e s p lit read ing . T h e res u lting ex p res s ion is s h own in (13 -b).5

(13 ) a. A = ¬D, B = ∀x(b o y (x) → E),
D = ∃w′(ac c (w,w′) ∧ B), E = make -te am(w′, x)

b. S em antic rep res entation res u lting from th e m eta-variable as s ig nm ent in (13 -a):

λ w.¬∃w′(ac c (w,w′) ∧ ∀x(b o y (x) → make -te am(w′, x)))

With th e analy s is of th e s p lit read ing in E ng lis h we h ave ac h ieved th e m ain g oal of revis ing

th e L F S analy s is . T h e rem aining q u es tion now c onc erns th e p red ic tions of th e two analy s es with

res p ec t to related s y ntac tic c ons tr u c tions s u c h as rais ing , and related s em antic p h enom ena s u c h as th e

beh avior of s trong q u antifi ers as arg u m ents of op aq u e verbs .

4 See Sec tion 4 for ex am p les w ith m ore th an on e c lau s e.
5 T h e oth er p os s ible res olu tion s p rovid e tw o m ore read in g s . T h es e are in fac t available bu t w ill be ig n ored s in c e th ey are

n ot im m ed iately relevan t for ou r d is c u s s ion of th e tw o alter n ative s yn tax - s em an tic s in terfac es .

( i) a. λw.¬∀x(boy(x) → ∃w′(a c c (w, w′) ∧ m a k e - t e a m (w′, x)))
( I t is n ot th e c as e th at every boy c an m ak e th e team .)

b. λw.∃w′(a c c (w, w′) ∧ ¬∀x(boy(x) → m a k e - t e a m (w′, x)))
( I t is p os s ible th at n ot every boy m ak es th e team .)
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To ad d ress th ese issu es, we h ave to tak e an oth er look at th e L FS ru le L (i). L (i) states th at stron g

q u an tifi ers d o n ot rec on stru c t below raisin g verbs. In ou r c r itiq u e of th e L FS ap p roac h we su g g ested

th at th e em p ir ic al sc op e of th is ru le sh ou ld be exten d ed to tak e in to ac c ou n t th e m ore c om p reh en sive

observation th at a stron g q u an tifi er in an arg u m en t p osition of a n on -m od al verb m u st tak e sc op e over

th at verb. In oth er word s, in th is syn tac tic c on stellation we d o n ot fi n d d e d ic to read in g s of stron g

q u an tifi ers.

To see h ow L RS c ap tu res th is g en eraliz ation , we n eed to start with th e relevan t p arts of th e lex-

ic al en tr ies of raisin g verbs an d op aq u e verbs. Th e lexic al sp ec ifi c ation of th e verbs seem an d seek

ac c ord in g to th e an alysis of op aq u e verbs in (Ric h ter an d Sailer 2 0 0 4 ) look s as in (1 4 ).

(1 4 ) a. L RS c on strain t of th e verb seem: ∧λw.A : [seem(w, λw′.B [w′, {C}])]
b. L RS c on strain t of th e verb seek : ∧λw.A : [seek (w, x, λw′.B [w′, {C}])]

Th e fu ll sp ec ifi c ation s of th e lexic al en try of seem an d seek in c lu d e th e ap p rop riate arg u m en t

lin k in g . I n th e c ase of seek th e in d ex of th e d irec t objec t N P m u st oc c u r with in th e in tern al c on ten t

of th e verb. For seem, th e m ain c on ten t of th e V P c om p lem en t m u st be a su bexp ression of th e raisin g

verb’s in tern al c on ten t. A s a d irec t c on seq u en c e, th e IC RP will id en tify th e in tern al c on ten t of th e

op aq u e verbs with th e in tern al c on ten t of th eir c om p lem en ts. Th is is th e sam e effec t th at we alread y

saw with m od al verbs.

A t th is p oin t we wou ld p red ic t th at both a d e re an d a d e d ic to read in g is available for all sen ten c es

in (3 ), c on trary to fac t: Wh ereas th e sc op e of stron g q u an tifi ers relative to ep istem ic m od als is n ot

fi xed , th ey ou tsc op e oth er op aq u e verbs. Th e d ifferen c e between ep istem ic m od als an d oth er verbs

follows from th e p rin c ip le in (1 5 ), wh ic h restric ts th e sc op e of stron g q u an tifi ers th at bin d variables

in th e syn tac tic arg u m en ts of verbal fu n c tors.

(1 5 ) STRONG QUANTIF IER RESTRICTION (SQR):

For eac h verb v an d eac h N P n th at is selec ted by v: n’s in d ex valu e m ay n ot be bou n d by a

stron g q u an tifi er in sid e an arg u m en t p osition of v’s m ain c on ten t.

N ote th at (1 5 ) is a typ ic al in terfac e p rin c ip le sin c e it refers to syn tac tic an d sem an tic p rop erties

of th e lexic al item s. We em p h asiz e th at th e SQR is a lexic al p r in c ip le th at c on strain s th e syn tax-

sem an tic s in terfac e in verbs.

Th e sp lit read in g of (1 -a) obeys th e SQR sin c e th e m ain c on ten t of th e m od al is th e ac c essibil-

ity relation (a c c ) wh ose arg u m en ts are world s. Th e typ e system alread y exc lu d es th e oc c u r ren c e of

th e stron g q u an tifi er in an arg u m en t p osition of a c c . Th e observed sc op e am big u ity is d u e to th e

in terac tion of th e stron g q u an tifi er with th e existen tial q u an tifi er th at c om es with th e m od al.

With n on -m od al raisin g verbs th e sem an tic rep resen tation s are c ru c ially d ifferen t. (1 6 ) sh ows th e

d e re an d th e u n available d e d ic to read in g of a stron g q u an tifi er with seem. Th e m ain c on ten t of seem

is seem. I n (1 6 -b) th e stron g q u an tifi er ap p ears in sid e an arg u m en t p osition of seem, violatin g th e

SQR (1 5 ).

(1 6 ) E veryon e seem s to sleep .

a. λw.∀x(h u ma n (w, x) → seem(w, λw′.sleep (w′, x)) (d e re)

b. #λw.seem(w, λw′.∀x(h u ma n (x) → sleep (w′, x)) (d e d ic to)

Th e SQR in (1 5 ) is a stip u lation at th e syn tax-sem an tic s in terfac e, bu t so is th e L FS restric tion L (i)

on th e rec on stru c tion of stron g q u an tifi ers after syn tac tic raisin g . I n c on trast to th e L FS c on strain t, th e

SQR also ac c ou n ts for oblig atory d e re read in g s of stron g q u an tifi ers in th e objec t p osition of verbs

lik e seek . To see h ow, c on sid er th e two p oten tial read in g s in d ic ated in (3 - c ). I n th e h yp oth etic al d e

d ic to read in g th e in d ex of th e d irec t objec t is bou n d by a stron g q u an tifi er in sid e an arg u m en t slot of

th e verb’s m ain c on ten t, th e c on stan t seek . Th e SQR c orrec tly ru les ou t th is read in g , wh ereas th e L FS

an alysis h as n oth in g to say abou t it.
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3.2 E p is t e m ic M o d a ls in S p lit R e a d in g s in G e r m a n

The L R S in terfac e form s a layer of c on s train ts b etween s yn tax an d s em an tic s whic h s hield s s em an -

tic g en eraliz ation s from the p artic u lars of s yn tac tic s tr u c tu re an d vice ver s a . The ad van tag es of this

m od u lar arc hitec tu re b ec om e c lear when we n ow c on s id er the an alys is of the s p lit read in g in G er-

m an . R ec all from (1 ) that c orres p on d in g fi n ite s en ten c es in E n g lis h an d G erm an with n eg ated s tron g

q u an tifi ers as s u b jec ts of ep is tem ic m od als ex hib it p arallel s em an tic b ehavior d es p ite the d ifferen c es

in the s yn tax of the fi n ite verb . I n this s ec tion we will d em on s trate that all s u b s tan tial d ifferen c es b e-

tween the H P SG -b as ed L R S an alys es of the c orres p on d in g c on s tr u c tion s in E n g lis h an d G erm an are

loc ated in s yn tax . The s em an tic p r in c ip les rem ain u n tou c hed , as on e s hou ld ex p ec t in a s itu ation with

id en tic al s em an tic g en eraliz ation s . M os t of this s ec tion will therefore c on s is t of an ex p lan ation of the

s yn tac tic an alys is an d of how the n ew s yn tac tic s tr u c tu res are hook ed u p to the in terfac e. The in ter-

fac e n eu traliz es the s yn tac tic d ifferen c es , an d the s em an tic c on s train ts that g overn the relation s hip

b etween ep is tem ic m od als an d s tron g q u an tifi ers s tay fi rm ly in p lac e.

F ig u re 2 reveals d etails of ou r H P SG an alys is of s en ten c e (1 -b ) . We c hoos e a s yn tac tic rep res en -

tation with a trac e, ti, of the fi n ite verb k a n n i in verb s ec on d p os ition , b ec au s e this an alys is of G erm an

s en ten c e s tr u c tu re is m os t s im ilar to other fram ework s . The c on s titu en t in the vorfeld , n ich t jed er j , is

ex trac ted from the m ittelfeld u s in g the m os t c on s ervative H P SG an alys is of u n b ou n d ed d ep en d en c y

c on s tr u c tion s , whic h in trod u c es a trac e at the b ottom of the u n b ou n d ed d ep en d en c y.6

NP
[

SS LOC 1

]

∆
Nic h t jed erj

V
[

SS LOC CONT 2

]

k an n i NP
[

SS LOC 1

]

tj V

g ewin n en

V
[

SS LOC CONT 2

]

ti

COMP HEAD

V

COMP HEAD

S

HEAD COMP

S

F I LLER HEAD

S

Fig. 2 . Syn tac tic an alys is o f s en ten c e ( 1 - b ) .

F rom the b ottom of the tree u p to the lower S n od e, the s yn tac tic s tr u c tu re c on s is ts of head -

c om p lem en t c om b in ation s lik e in E n g lis h. In c on tras t to E n g lis h, however, the head of the fi n ite

verb al p rojec tion is a trac e, an d s o is the N P s u b jec t. The verb trac e is related to the overt m od al in

verb s ec on d p os ition , in d ic ated here b y the id en tity of s u b s c r ip ts , an d the N P trac e is related b y the

id en tity of LOC valu es to the top ic aliz ed fi ller c on s titu en t.

B efore we tu rn to the trac es , let u s b r iefl y review thos e p arts of the s tr u c tu re that are alread y

fam iliar from E n g lis h. There are n o d ifferen c es b etween the L R S c on s train ts as s oc iated with the n on -

fi n ite verb gew in n en (win ) in ( 1 7 ) an d the n eg ated s tron g q u an tifi er n ich t jed er ( n ot everyon e) in

( 1 8 ) c om p ared to their E n g lis h c ou n terp arts . The form er c orres p on d to the c on s train ts as s oc iated with

m a k e th e tea m an d the latter to the c on s train ts of n o t ever y b o y .

( 1 7 ) L R S c on s train t of the verb gew in n en (win ): ∧A : [{w in (w′, x)}]

6 T h e c h o ic e o f an alys is fo r G er m an s en ten c e s tr u c tu re h as o n ly m in o r c o n s eq u en c es fo r th e an alys is o f th e p h en o m en o n

u n d er in ves tig atio n . A lin eariz atio n - b as ed ac c o u n t o f verb s ec o n d wo u ld elim in ate th e verb trac e, an d a trac eles s th eo ry

o f c o m p lem en t ex trac tio n wo u ld elim in ate th e s u b jec t trac e b y lo c atin g th e s o u r c e o f th e u n b o u n d ed d ep en d en c y in th e

verb . B o th c h an g es wo u ld in fac t m ak e th e c o n n ec tio n fr o m s yn tax to th e L R S in terfac e m o re s im ilar to th e an alys is o f

E n g lis h . T h e s yn tax o f F ig u re 2 is th e m o s t in teres tin g c h o ic e in th e s en s e th at it b r in g s o u t b es t th e fl ex ib ility o f o u r

s yn tax - s em an tic s in terfac e.
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(18) L R S c on s train t of th e N P nich t jed er : ¬D : [∧∀x({person(x)} → E : [x])]

I n th e s yn tac tic an alys is of th e relation s h ip b etween th e fi n ite verb in verb s ec on d an d its trac e

we follow Mü ller (2 0 0 7 ), wh o as s u m es th at th ey are u ltim ately related b y lexic al ru les . We d erive th e

trac e ti an d th e verb s ec on d form of kö nnen f rom th e s am e u n d erlyin g b as e form .7 As th e s u r fac e

p os ition of th e fi n ite verb h as n o in fl u en c e on s c op e in G erm an , it is g en erally th ou g h t th at th e verb

trac e h as th e s am e s em an tic s as th e verb wh en it ap p ears in fi n al p os ition . We follow th is lin e of

reas on in g an d as s u m e th at th e L R S c on s train t of th e m od al verb ka nn (c an ), g iven in (19 ), is id en tic al

to th at of th e verb trac e.8

(19 ) L R S c on s train ts of th e lexem e ka nn (c an ) an d its verb trac e ti:
∧λ w.A : [∃w′(a c c (w,w′) ∧ B : [w′, {C}])]

Wh en th e verb trac e c om b in es with th e n on -fi n ite verb th e IC R P ap p lies . T h e res u ltin g L R S

c on s train t of th e verb al c om p lex c orres p on d s to th e on e we s aw for th e V P ca n m a ke th e tea m in (9 ).

(2 0 ) L R S c on s train t of gew innen ti:
∧λ w.A : [∃w′(a c c (w,w′) ∧ B : [w′, {w in(w′, x)}])]

T h e s u b jec t trac e s h ares its en tire LOCAL valu e with th e fi ller p h ras e. Sin c e th e lo ca l s tr u c tu re

c om p r is es th e CONTENT valu e, th e s u b jec t trac e s h ares th e referen tial variab le an d th e m ain c on ten t,

b oth loc ated u n d er CONTENT, with th e overt c on s titu en t. I n c on tras t to th e verb trac e, th e s u b jec t trac e

d oes n ot c on tr ib u te th e s am e L R S c on s train ts as th e fron ted c on s titu en t. It on ly c on trib u tes th os e p arts

th at are id en tic al with th e fi ller, th e referen tial variab le x an d th e m ain c on ten t.

(2 1) L R S c on s train t of th e s u b jec t trac e tj : ∧F : [{x}, person]

Wh en th e s u b jec t trac e c om b in es with th e V P gew innen ti, its L R S c on s train t is ad d ed to th e

c on s train t f rom th e verb al p rojec tion :

(2 2 ) L R S c on s train t of tj gew innen ti:
∧λ w.A : [∃w′(a c c (w,w′) ∧ B : [w′, {w in(w′, x)}]),

x, person]

Sin c e th e verb trac e is as s oc iated with th e s am e L R S c on s train t as th e fi n ite verb , th e latter d oes

n ot c on tr ib u te n ew res tric tion s . Wh en ka nn c om b in es with its c om p lem en t in a h ead -c om p lem en t

s tr u c tu re, its res tr ic tion s on extern al c on ten t, in tern al c on ten t an d m ain valu e u n ify with th os e of th e

c om p lem en t. Sin c e th ey are n ec es s arily a s u b s et of th e res tr ic tion s ac c u m u lated in th e c om p lem en t,

th e L R S c on s train t at th e m oth er n od e is id en tic al to th e on e at th e c om p lem en t.

(2 3 ) L R S c on s train t of ka nni tj gew innen ti :
∧λ w.A : [∃w′(a c c (w,w′) ∧ B : [w′, {w in(w′, x)}]),

x, person]

We alread y s aw th e L R S c on s train t of th e s u b jec t N P in (18). It c om b in es with th e verb al p rojec -

tion in a h ead -fi ller s tr u c tu re ac c ord in g to s tan d ard H PSG p rin c ip les . Wh ile verb s ec on d m ovem en t

d oes n ot h ave an effec t on th e tru th c on d ition s of a s en ten c e, th e fron tin g of an N P is n ot s em an tic ally

n eu tral. F ron tin g fi xes th e m axim al s c op e of th e q u an tifi er: A fron ted q u an tifi er c an n ot tak e s c op e in

a h ig h er c lau s e. H ead -fi ller s tr u c tu res ob viou s ly in trod u c e res tr ic tion s on s em an tic c om p os ition th at

are d ifferen t f rom h ead -c om p lem en t c lau s es , an d we n eed a s ep arate s u b - c lau s e of th e SEMANTICS

PRINCIPLE to treat th em :

7 See (So eh n 2 0 0 6 , p p . 1 8 8 – 1 9 3 ) fo r a d is c u s s io n o f h o w th e rig h t c o r res p o n d en c e o f trac e an d verb is g u aran teed an d fo r

d etails o f th e L R S an aly s is o f verb s ec o n d in G er m an with lex ic al r u les an d a verb trac e.
8 I n (So eh n 2 0 0 6 ) th e relatio n s h ip o f th e L R S c o n s train t o f th e fi n ite verb an d th e trac e is m ed iated b y p h ras e-level

L R S p r in c ip les wh ic h lead to th e s am e res u lt th at we s p ec ify lex ic ally . O u r lex ic aliz ed alter n ative m ig h t in fac t b e

c o m p u tatio n ally m o re attrac tive.
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(24) FILLER SCOPE PRINCIPLE (FSP):

In a h ead -fi ller s tr u c tu re, th e ex tern al c o n ten t o f th e fi ller m u s t b e a s u b ex p res s io n o f th e

ex tern al c o n ten t o f th e h ead .

Ap p ly in g th e FSP, w e o b tain th e L R S c o n s train t in (25 ):

(25 ) L R S c o n s train t o f s en ten c e (1 - b ): ∧λw.A : [∃w′(acc(w,w′) ∧ B : [w′, {w in (w′, x)}]),
x, p e r s o n ,

¬D : [∀x(p e r s o n (x) → E : [x])]]

Fig u re 3 s u m m ariz es o u r an aly s is . T h e L R S c o n s train t at th e to p n o d e h as ex ac tly th e s am e res o -

lu tio n s as th at f o r th e c o r res p o n d in g E n g lis h ex am p le in Fig u re 1 . I n p artic u lar th e res o lu tio n s een in

(1 3-a) y ield s th e s p lit read in g .

NP
[

LOC 1

]

¬D : [∧∀x({person(x)} → E : [x])]

∆
Nic h t je d e rj

V
[

LOC CONT 2

]

k an n i

NP
[

LOC 1

]

tj

V
∧A : [{w in(w′, x)}]

g e w in n e n

V
[

LOC CONT 2

]

∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {C}])]
ti

COMP HEAD

V
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {w in(w′, x)}])]

I C R P: C = w in(w′, x)

COMP HEAD

S
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {w in(w′, x)}]),

x, person]

HEAD COMP

S
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {w in(w′, x)}]),

x, person]
c o n s train t id e n tity at m o th e r an d c o m p le m e n t d au g h te r

F ILLER HEAD

S
∧λw.A : [∃w′(a c c (w, w′) ∧ B : [w′, {w in(w′, x)}]),

x, person,

¬D : [∀x(person(x) → E : [x])]]
F SP: ∀x(. . .) is a s u b e x p r e s s io n o f λw.A

F ig . 3 . Sk e tc h o f th e L R S an aly s is o f s e n te n c e ( 1 - b ) .

N o te th at, every th in g els e b ein g eq u al, th e SQ R , w h ic h d is tin g u is h es ep is tem ic m o d als f r o m o th er

rais in g verb s an d o p aq u e verb s s u c h as such e n (s eek ), w ill ap p ly ex ac tly as it d id in E n g lis h .

4 F u r t h e r R e m a r k s o n Q u a n t ifi c a t io n D o m a in s in L R S

I n th e p revio u s s ec tio n s w e in tr o d u c ed th ree c o n s train ts th at res tr ic t th e d o m ain o f q u an tifi c atio n : (i)

T h e Q H P in (1 1 ) en s u red th at th e s c o p e o f a q u an tifi er in c lu d es at leas t th e in tern al c o n ten t o f th e

h ead . (ii) T h e SQ R in (1 5 ) f o r m u lated th e id ea o f th e m in im al s c o p e o f a q u an tifi er an d d is tin g u is h ed

b etw een th e s c o p in g o p tio n s o f s tr o n g an d w eak q u an tifi ers . (iii) T h e FSP in (24) im p o s ed a res tr ic tio n

o n th e m ax im al s c o p e o f a q u an tifi er: A m o ved q u an tifi er m ay n o t tak e s c o p e o u ts id e th e c lau s e o f its

s u r fac e p o s itio n .

T h e Q H P an d th e FSP are s en s itive to p artic u lar s y n tac tic c o n s tr u c tio n s , th e SQ R is a lex ic al c o n -

s train t o n verb s . T h is ex p res s es th e in s ig h t th at th e s c o p in g o p tio n s o f a q u an tifi er m ay b e c o n tin g en t
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on its stru c tu ral p osition. Possible sc op ing s d ep end on wh eth er or not a q u antifi er is extrac ted , on th e

ty p e of th e q u antifi er (strong or weak), and on th e ty p e of verb wh ose arg u m ent it is. As far as we c an

see, all th ree c onstraints are lang u ag e-ind ep end ent, and we take th em to belong to th e c ore sy stem of

c om binatorial c onstraints in L R S .9 T h e S Q R was alread y d isc u ssed at th e end of S ec tion 3.1 . H ere

we wou ld like to elaborate on th e d ifferenc es between th e Q H P and th e F S P.

In c ontrast to th e Q H P, th e F S P d oes not establish a relation between th e internal c ontent of th e

h ead and th e sc op e of a q u antifi er in th e fi ller. H owever, as ou r G erm an exam p le illu strated , a fronted

q u antifi er bind s a variable x in th e internal c ontent of th e h ead . In F ig u re 3 th is im p lied th at win(w ′, x)
was in th e sc op e of th e extrac ted u niversal q u antifi er. L et u s now take a sec ond look at th e F S P on th e

basis of top ic aliz ation and wh -m ovem ent c onstru c tions in E ng lish .

T h e internal c ontent of th e u tteranc e in th e two c om p lex sentenc es in (2 6 ) is th e c onstant c la im

c om bined with its arg u m ents. T h e two u tteranc es sh are th e sam e read ing s (2 7 ): In a M ontag ovian

treatm ent of th e ind efi nite N P a m an fr o m S w ed en , th ere is a d e re and a d e d ic to read ing .

( 2 6 ) a. C h r is c laim s th at Pat loves a m an from S wed en.

b. A m an from S wed en, C h r is c laim s th at Pat loves.

(2 7 ) a. d e re: λw.∃x(m a n-f- S wed en(x) ∧ c la im (w, c h r is , λw ′.lo ve(w′, p a t , x)))
b. d e d ic to: λw.c la im (w, c h r is , λw′.∃x(m a n-f- S wed en(x) ∧ lo ve(w′, p a t , x)))

In (2 6 -a) th e Q H P req u ires th at th e internal c ontent of th e c om p lem ent c lau se, lo ve(w ′, p a t , x), be

in th e sc op e of th e existential. T h is is th e c ase both for th e d e re and th e d e d ic to read ing .1 0 B oth read -

ing s are also available if th e q u antifi er is fronted su c h as in (2 6 -b) . In th e d e d ic to read ing , th e internal

c ontent of th e m atrix verb is c la im (w, c h r is , λw′.∃x(m a n-fr o m - S wed en(x) ∧ lo ve(w′, p a t , x))). I t

follows th at th e fronted q u antifi er is c ontained in th e m atrix verb’s internal c ontent.

O n th e oth er h and , wh en a q u antifi er is fronted with in th e c om p lem ent c lau se, it c annot take sc op e

bey ond its su rfac e p osition. (2 8 ) d oes not h ave a read ing in wh ic h th e m oved existential takes sc op e

over th e m atrix verb, and only th e read ing in (2 7 -b) is available.

(2 8 ) C h r is c laim s th at a m an from S wed en Pat loves.

T h e c lau sebou nd ed ness of th e sc op e of a sy ntac tic fi ller was also observed with wh -p h rases. L et

u s su p p ose a q u antifi c ational treatm ent from (K arttu nen 1 9 7 7 ) . K arttu nen’s sentenc e (2 9 ) c ontains

th ree wh -p h rases. W h at is interesting in th e c ontext of ou r d isc u ssion are th e sc op al op tions of th e

two wh -p h rases in th e c om p lem ent c lau se: T h e c lau se-initial wh -p h rase w here is fronted and in a

fi ller-h ead c onstru c tion. T h e wh -p h rase w hic h b o o k rem ains in situ . T h e sentenc e h as two read ing s,

ind ic ated by th e two p ossible ty p es of answers.

(2 9 ) W h o rem em bers wh ere M ary keep s wh ic h book?

a. B ill rem em bers wh ere M ary keep s wh ic h book.

b. J oe rem em bers wh ere M ary keep s Asp ec ts and M ax rem em bers wh ere M ary keep s

S y ntac tic S tr u c tu res. (K arttu nen 1 9 7 7 , p . 2 6 )

In th e fi rst answer, (2 9 -a) , w hic h b o o k is interp reted as taking sc op e insid e th e c om p lem ent c lau se.

In th e sec ond answer, (2 9 -b) th e d irec t objec t wh -p h rase takes sc op e in th e m atrix c lau se. T h e d ata are

p arallel to th e sc op e op tions in sentenc e (2 6 -a) : An in-situ q u antifi er c an take sc op e with in its c lau se

or ou tsid e of its c lau se. T h e c om p lem ent c lau se in (2 9 ) c ontains a fu rth er wh -p h rase, w here. In both

9 Language-specific constraints on th e sem antic com b inatorics for m od eling th e ty pological variation of negative concord

in several languages are d iscussed in (R ich ter and S ailer 2 0 0 6 ) .
1 0 I t is well-d ocum ented th at an in-situ strong q uantifier m ust tak e scope insid e th e clause in wh ich it appears ( S tech ow

1 9 9 3 ) . Th ere is no d e re read ing for (i) . To im pose th is restriction, we could assum e a principle such as (ii) :

( i) C h r is claim s th at Pat loves every S wed ish d ish .

( ii) For each clause c: E very strong q uantifier th at is contrib uted in c m ust b e a sub ex pression of c’s ex ternal content.
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readings of th e q u estion, th e sc op e of where is restric ted to th e c om p lem ent c lau se. T h is is wh at we

ex p ec t as a c onseq u enc e of th e F S P .

5 C o n c lu s io n

We argu ed th at th e sy ntac tic stru c tu re of a sentenc e sh ou ld not b e m ade dep endent u p on th e se-

m antic interp retation of sc op al elem ents su c h as m odal verb s, and th e sem antic interp retation of a

sc op e-tak ing ex p ression sh ou ld not nec essarily h ave an effec t on th e sy ntac tic rep resentation. S y n-

tac tic rep resentations and sem antic rep resentations sh ou ld b e sep arate m odu les wh ic h are c onnec ted

b y a fl ex ib le interfac e th at enab les th e lingu ist to state lingu istic generaliz ations in th e ap p rop riate

p art of th e gram m atic al sy stem . A fl ex ib le sy ntax -sem antic s interfac e, b ased on u ndersp ec ifi c ation

tec h niq u es, c an c ap tu re th e am b igu ities of m odal verb s and negated strong q u antifi ers in a p rinc ip led

fash ion. L R S p erm its th e form u lation of th e nec essary sc op e c onstraints in a direc t way . T h e overall

arc h itec tu re of th e interfac e is not m ore c om p lic ated th an th e analy sis b ased on L F sy ntax sinc e ou r

sy stem is not b ou nd to c ast its c onditions in term s of sy ntac tic op erations. A m odu lar interfac e of

th e ty p e we p rop osed offers a nu m b er of c lear advantages, su c h as a signifi c ant indep endenc e from

details of th e sy ntac tic rep resentation in th e form u lation of sem antic generaliz ations, and sy ntac tic

and sem antic rep resentations th at are su itab le for c om p u tational im p lem entation.

R e f e r e n c e s

Cooper, R .: 1 9 7 5, Montagu e’s S em antic Theory and Transform ational G ram m ar, Ph D th es is , U n ivers ity of Ma s s a c h u s etts ,

A m h ers t.

Copes ta k e, A ., Flic k in ger, D ., Polla rd , C. a n d S a g, I . A .: 2 0 0 5, Min im a l R ec u rs ion S em a n tic s : A n in trod u c tion , Jou rnal of

R esearch on L angu age and C om p u tation 3, 2 8 1 –3 3 2 .

Cu lic over, P. W. a n d J a c k en d off , R .: 2 0 0 5, S im p ler S y ntax , O x ford U n ivers ity Pres s .

E gg, M.: 2 0 0 4 , Mis m a tc h es a t th e s y n ta x - s em a n tic s in terfa c e, in S . Mü ller (ed .) , Proceed ings of the H PS G -2 0 0 4 C onfer-
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