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JOHN ROBERT ROSS

GAPPING AND THE ORDER OF CONSTITUENTSI

There are many examples in the literature of generative grammar which show how
greatly the superficial structures,of sentences can differ from the abstract structures
which underlie them. Deep structures can contain elements or even whole clauses
which do not appear in surface structure, and the order in deep structure ofelements
which appear in both levels of representation may be far different from the surface
structure order of the same elements. Furthermore, it seems to be the case that eyen
in apparently simple sentences, the transformational mapping between deep and sur-
face structure is extremely complex - far more so, in fact, than has previously been
thought.r These facts make it extremely difficult to ascertain the nature of deep struc'
ture, and necessitate the use of long chains of inference to this end. Thls paper, which
iJaivoied , and object (here-
after S, V, and O), is centered on several such chains of inference.

Ip his important paper, "Some universals of grammar",2 Joseph Greenberg divides -------lP'

the languages of the world into three major types, based on the position of the verb
in the 'basic' or 'dominant' order of constituents. He does not explain which phe- /
nomena he takes as critical in deciding which of the many orders of S, V, and O that i
can be observed in a language is basic, but some examples of each of his three types !

will illustrate what he means. Type I languages have the verb in the first position in
their basic order - YSO: Arabic is an example. Type II languages, like English,----*__-.
exhibit SVO order, and Type III languages, like Japanese, SOV order.

lt now appears doubtful that one of Greenberg's universals - that subject precedes

. This work was supported in part by the U.S. Air Force (ESD Contract AFl9(628)-287) and thc
National Institutes of Health (Grant MH-1339041).

A version of this paper was presented at the Tenth International Congrcss of L"inguists at Bucharest,
August 28-September 2, 1967. I would like to thank Susumu Kuno, Gcorgc Lakofr' and David
Perlmutter for many helpful comments, and especially Manfred Bierwisch, who not only commented - _
on this papcr but actually presented it for me et Bucharest.
t Many argumeot$ to this cffect will be prescotd it The Abstract,Esr of UnderlyW Structurc, by \.

Ccorgci-etoe and John Robcrt Ross (in prcparetion) \':-
! Cf. pp.7}ll3, and erpccially p. ?6, in llntycrsals of Loguagc,Joccph Grcnbcrg (cd.)' fnt pap6-
bock cditio'n, M.LT. Prcrq Canbridge (196O. !
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object in the basic order - can be maintained: Paul Schachter has informed me that
the basic order in Tagalog and related languages is Vos; Ives Goddard that the un-
marked order in Algonkian is ovS; and Guy carden that the basic order in Aleut
is OSV. But whether or not all six possible orders must be assumed to exist in deep
structure is not my concern here. My aim is the more modest one of providing a way
of deciding when a language is Type II qr Type III.

With this goal in mind, let us consider the English rule of Geppnc, which converts
structures underlying such sentences as those in (l) into those underlying the corre-
sponding sentences in (2).

(l) (a)
(b)
(c)

(2) (a)
(b)
(c)

I ate fish, Bill ate rice, and Harry ate roast beef
Tom has a pistol, and Dick has a sword
I want to try to begin to write a novel, and Mary u,ants to try to begin to u,rlte
a play

I atefish, Bil! rice, and Harry roast beef
Tom has a pistol, and Dick a sword
I want to try to begin to write a nowl, and

[to try to begin to write a playl
Taarl ) to begin to write a playl

I ro write a playl

1 a ptay)

This rule operates to delete indellnitely many occurrences of a repeated main verb
in a conjoined structure. The problem of formulating the rule so that it will convert
(lc) into any of the sentences in (2c) has not been solved, and seems to require an
ad hoc abbreviatory convention: I know of no other rules which make use of this
convention. There are many other problems that are connected with Grpprxc: note,
e.g,, that the sentences in (3) cannot be converted into those in (4).

(3) (a) I didn't eat fish, Bill didn't eat rice, and Harry didn,t eat roast beef
(b) They have been arrested, and we have been beingfollowed
(c) I want Bob to shave himself, and Mary wants Bob to wash htmself

(4) (a) *I didn't eatrtsh, Bill rice, and Harry roast beey
(b) *They have been orrested, and we (been) beingfollowed
(c) +I want Bob to shave himself, and Mary to wash himsetf

But since an exact formulation of the rule of Geppnc is not my main concern in this
paper, I will sidestep these problems heie.

Note that Gpprxc operates only forward in English - that is, in n conjoined
sentences, it is the leftmost occunence of the identical main verb that causes thc n-l

llgltlg occurren@s to be deleted. In Japanese, sn sov language, cxactry thc
rposi&Q$is the case - it is thc rightnost'verb among z identical verbs that is retaincd.

Thuo (5a) bccomes (5b). 
:
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(O (a) watakusi twa sakana o tabe, Biru wd gohan
1 (prt) .fish (prt) eat, Bitl (prt)'r rice

(I ate fish, and Bill ate rice)
(b) watakusi wa sakand o, Biru wa goha( o

/ (prt) fish (prt), Bi{l (prt) rice (prt)
(I ate fish; and Bill rie)

I

Schematically, sentences of the form (6a) are converted to sentences of the form (6b),
and sentences of the form (7a) are converted to sentences of the form (7b).

(6) (a) Svo + sYO + SvO + ... * SVO + i
(b) svo+so+so+.. .+so ,

(7) (a) SOV + SOV + SOV + ... * SOV.=>
o) so + so+ ... + so + sov

Given these facts, an obvious hypothesis suggests itself:

GTtPPtNC on the order of elements at

t

Glpptxc operates fon*'ard: if they are on right branches, it operates back-
*ard.

This hypothesis finds further support in a languagellike Russian, where word order
is freer than it is in English or Japanese, and where sent€nces both of form (6a) and
ofform (7a) occur.

ja pil vodu, i Anna pila vodku
(I drank *ater, and Anna drank vodka ;
ja vodu pil, i Annavodku pila ,
I water drank, and Anna vodka drank i
(I drank water, and Anna drank vodka) ';

As the hypothesis predicts, (9a), which is of form (6a), can be gapped forward to
produce (l0a); andi(9b), which is of form (7a), can,bc gapped backward to produco.---- '
(lob). ,,. 

(
, i

(10) (a) ja pil vodu, i Anna vodku i
tI drank ryater, and Anna vodka)

(b) ja vodu, 'i Anna vodku pila I i

I water, and Anna vodka drank
(I drank water, and Anna vodka) |

kaving aside, for the time being, the problem of whether Russian has SVO or SOV
ordcr in decp structtrre, it is clear that these Russian fucts of gapping can bc accounted
for if thc rulc of Gerprxo follows ScnelruLncc, the rulc which optionally permutes' i

'o 
tabeta

(prQ dte

tabeta
dte

':.: -..--

(e) (a)

(b)
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major elements of a clause, subject,to various conditions which necd not concern
us 4"r". That is, the two rules mustlbe ordered as shown in (11)

I

(ll) ScnlMsr"rxc oPrroNAL t
Gmpwc oPTToNAL i

But there is a third sentence, of a tyfue not found in English or Japanese, which can
be derived from the deep structure {nderlfing the sentences in (9).

1'
(12) ja vodu pil, i Anna vbdku

I water drank, and Anna vqdka ' ,
(I drank water, and Anna patal

:
This sentence is of the schematic form shown in (13):

(rr1 sov + so + so + ... + so
t

for Glpprxc has operated forward{ despite,the fact that the verb is on the right
branch of the first conjunct. Must the hypotheSis then be abandoned?

I,think not, for the Russian facts .can be eiplained in another way. And if (8) is
abandoned entirely, how can it be that, to no language in
the korld has sentences schematic form

Below; I will provide an ex for the universal im of sentences of
thistform - an explanation which rfia crucial use of

us now return to accounting for t n sentence in (12).
If we assume that Russian has the structure order,SVO, and that GlpptNc is

.  l r

i ; : '

l,
l l
i

;

an 'bnywhere rule'- d.e., a rule thal can apply at any point in a derivations - then

t Therc is independent evidencc that this donvention of rule application is necessary, regardless of
howthe problems posed by sentences involving oepdtxc are deatt with. In his "Deep and Surface
Grammar' (unpublished Harvard mimeogdpph, 1967), George l-akoff argres that such sentenccs as

Mary ls satd tcibe tall, but I don't believe it

rcquire that the rule of S DELETToN, which pcletes unper identity a sentence immediately dominated
by an nf whose head noun is the pronounlr?, must apply pre.-cyclically to the whote tree before th€
cyclicallyorderedrulesoflrRBprrceueivralrd Prssrvri canapply. If thissamerulcof S ougnox ic
to producc also such sentenc€s as I

, Joln condescended to klss the blshop'l foot, but I wouldn't agrce to it

it can be seen that S pn:nox will have to f$ltow the cyclic rule of Eeur NP Dsuilox, thc rule which
deletes the eubject of the claus al obj** of qndescend to and agree lo in thc abovc aent€n@, for prior
to tlie application of this rule, these embedded clauses erc not identical, and S pBwnox will not apply.
Sincp S DELsnoN thus must sometimes appp nre'c;rclically, atrd sometim€s after the application of a
qclic rulc, Lrkoff has proposed that it bo httowca to apply at any point io a derivation. So far, no
ouritcrcascs due to this extremety strong hfpothesis harc bocn found. I will thus a.ssumo thst oAP-

Ailtffii$"1't*T ffilr#lilffi'*;jor ryntacrb transrormational rurcs wix ; cxaminodln
d,{"fl in Chorgo Lakoff end John Robcrt l.C ?f, Tr@tslorrrutlorul Cottrponcnt (in prepantion).

i
r l .

t4\ rso + so + ...+ so + Fvo
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senten@s like (10a), (lOb), and (12) will be derivable from the deep structure under-
lying the sentences'in (9), but no senten@ of the foim (14) will be. For if Gnppmc
is an anywhere ru19, it will be able to apply before lnd after Scnnouxo, as shown
in (15), and the depivations of (l0a), (l0b) and (lQ will proceed as shown in 1le.

05) ,GepprNo r oPTToNAL
Scnrvsuiito opctoxer,

... Geppmo oPllroNAL

Forward
, I Gapp@

(lO (a) Base: SVO + SVO => SVO

I
i

+ so [ts'(
l
I

l0a)l

.Scrambling
(b) Base: SVO + SVo +' SOV + SeV

Backward
I

Gapping
:+ SO + SOV

[: (l0b)]
Forward i

GappW IScrambling
(c) Base: SVO + SVO + SVO + SO i =+ SOV * SO [:(12) ,

r i
It should be evideqt that (14) cannot be derived by lhe rule ordering shown in fi5), ,
if the deep stnrctur€ order of constituents is SVo. Fbr in (14), GmrrNc has operated
backwards, which is only possible, on hypothesis (8), if all conjunct$-.Fave the order
SOV. But if the babic order was SVO, the order SOV can only have resulted through
Scn mmlrxo. But then, if backward gapping occurs af{er ScnennuNc, thelast coqiunct '
will remain in the sOV order of sentence (lOb), not tfre svo of (la), for ScnmolrNc
has'been passed in;the ordering, and cannot reapply. i

However, if the [asic order were SOV, rules ordfed as in (15) could derive (14),
as the derivation in,(17) shows. I

- : l iBackward

(t7) Base: SOV +'SOV 
Gawins 

SO + SOV
ftrambling

.so + svo[:(14)]

we can see that one long chain of inference is to establish that Russian
bas the deeb structrlre ordei SVO, and not SOV. inferences of the same sort
will follow.

I
i

I

l

It might be objecfed that it is wrong to collapse Qe two rules which effect what I
have called forwar4 gapping and backward gappingi, on,the grounds that they per-
form diffcreat oper4tions on trees. Thus while it seeqs intuitively rcasonable to claim
that svo input stnlctures &rc gappcd by merely dclefing thc fast n l insanccs of thc
vcrb, ar in thc convinion of (l8a) into (l8b), 

i ;
r l i
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(18) (a)
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NP -. . \IP
I

NP

it may seem wrong to merely delete the fust n-I occurrences of the verb in backward
gapping, as shown in the converlion of (l9a) into (l9b).

0e) (a)

s.-
-nP
, / \

VNP

I

;
I

I

l{P

- / \
- \NP \IP

, \
NP NP

-s
NP

v'
\IP \*

. / \

o)

SI

NP

s
NP

VP
, / \

NP

s

NP

I

lG)

t '
I

-s

{ \

*/\

For some speakers feel that the {rgest constituent break in sentenes in.which Gapping
has proceeded backward, such {s (5b) or (l0b), should be dircctly before the verb, a
fact which (l9b) doce not rcflccl For thcsc opeakers, a more reasoilhlg derived

IfP

NP
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constituent 8tructurc, aftcr (l9a) has been gapped, would be that

(20) l s

255

shown in (20).

Speakers of different languages disagree about thc constituency of sentences which
result from backward gapping, but if structures likb (20) are ever necessary, there is
an independently necessary rule of conjunction red'uction which could convert (l9a)
into (20).' Nonetheless, despite the fact that the fdrmal operations involved in con-
verting (l8a) into,(l8b) are quite different from t{ose which would be involved in
changing '(l9a) into (20) I still feel that the rules ri,hich effect these changes should
be collapsed. For,note that in (l0b), in which backward g4pping has occurred, the
verb pila'drank' hps the feminine ending -a, agreeihg with fhe gender of the subject
NP, Anna, of the right conjunct of 19b). Thus it is\he rightmost verb that has been
kept in backward gapping, even if it has been raised out of its VP to become a sister
to the conjoined S-node as in (20). I believe this simllarity toloutweigh the dissimilari-
ty of the operations involved, and I will therefore dontinue to speak of two varieties
of gapping, and to'consider that GlpptNc is an anytvhere rule. trU_:n"y_U"g_gggg

^'!de0ision oh , but I do not believe it will affect the qrgument below one way
or the other. i

-il6f have put into one list all the four togicdtty possible outputs of Grppnrc.
There are, of courbe, many more outputs if other brders than just SVO and SOV,
to which this study is restricted, are taken into consideration. ' .-

(21) 
^' lyo + qo +:9 1 " t 22 I r"*"L Gappins .:
B.  SOV+SO+SO+.. .  +SO J ,  

- \ r . \1\

c. so +so+.. .+so+sov' l  -  ; . -  * ' . .
D. *so + sp + ::: i;" i siola**"lrd Gapping

, !

TypAisthesameas(6b), typeBt lesameas( l ! ) , typeCthesameas(7b),and
Wpe D is the sameras the impossible (14). As I sh6wed above, Russian exhibits all i
of the thrce possible output structures, Japanese only type 4 and English only type .,i
A. ln (22),I have taken all eigbt logically possible Cubsets of these first three output
typcs and listed them at thc headg of columns. Thd namcs of languagcs undcr thcm
. Tbb rub'wfll bodirtsod in dctail lnLelcofi aad Rocq ?tt ftuqfunpltoul Compownt. -
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exhibit just those€utput types at tte top of the column. If a column heading..is.,:-:_----
starred, it means that I know of no language which exhibits all and only the output
tlpes it lists. | :

@) 'None *Only B , Only C
' 'Japanese

'siouan

OnlyA r '
English ;
French i', ,
German (rnain clauses)

]Only AB 'Only AC .BC
Hindi

' Turkish
. German

(subordinate clauses)

Hofv can the strange distribution of facts in (22), and the fact that no language
exhlbits outputs of type D, be accopnted for? As far as I can see at present, they

ABC
Russian
Latin

be accounted for only if liesis (8) - t
tes is universally determined by alielnput se structure

to be correct a to

! l

. :

assumeo to oe correct an(l aqqeq ro tne tneory oI ranguage. lhe Strongest indiCatiOns
--r[t ce of languages exhibiting
typb D outputs, and from the none:fistence of languages exhibiting only outputs of
typt B. Inspection of (22) reveals that every langlrage exhibiting type I also exlibits
type C. I will attempt an explan"tlon
note that hypothesis (8) correctly alldws for the existence of such languages as English
and Japanese, whose grammars do [rot confuin the rule of Scn$rsLrNc, and which
gap only forward or only backwar,U, respectively, while excluding sov languages
which gap only forward, and languabes which exhibit type D outputs. L

I,know of no language which exhibits no lapping behavior of any kind [hence the
astfrisk before None in (22)], butieven if such languages should prove to exist,
hy$othesis (8) would not be refutedl If it is assumed that cApprNo must be an any-
wlrpre rule in any language in whdse grammar it occurs, the nonexistence of lan.
Bufses exhibiting only output typesiAB or AC can be explained. A language would
exhibit only types A and a if it hqd underlying svo order and could gap before
Sc}tAtrrsltNc but not after, and a language would exhibit only types I and Cit'it could
gap only after ScnA;vrBLrNc. I must emphasize, however, that even if languages ex-
hiQiting only AB or only AC an bi found, hypothesis (8) can be maintained: it is
onfy the claim that forward and ba{<ward gapping are effected by one anywhere rule
that would have to be abandoned. I

iriow let us return to the questiLn of lagrguages which exhibit only the output
types B and c. with thc exceptio{ of German, to which I will return below, these
languages would be classificd as sov languages by Greenberg. what then differ-
entiates BC langnges, like Hindi, fpom c languages, likc Japancsc, which werc both
classified as SOY languagee by Gnftnberg (cf. op. cit p. l0Z)?
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The answer to this question that I propose is the following: c languages, which
gap only backward, have sov order in deep structurg, whereas BC languages, which
gap in both directioirs, have underlying SVO order. ln other words, despite the fact
that verbs appear only clause-finally in both Japaness'and Hindi, I would argue that
in Hindi, verbs start out Efore their objects, and then,ifter G,lpprxc has had a chance

forward,
w also

ilarity of .BC languages to

from appeaiing. i
There is one othor piece of evidence which separdtes c languages from BC lan-

guages: the former languages appear not to have rules of the form shown in Q3),
while BC languages'always have such rules.

ly
(23) . . .A. . .X ,

l  2+0 2+t
l ,

In other words, while the granrmars of BC languagis in particular, and in general
of all languages whobe deep structure order is SVO, can contain rules which pennute
elements rightward around a variable, thc grammars,of C languages cannot contain
such nrles. i 1

An English example of a rule of the form of (23) is the rure of E:rrnlposmox
FRoM NP, which I have stated in following: i :

Q4) Exlrapositicnfrom NP I ,
x- [NP-S]np-Y i
l ,  2 i3 4 + ;

.  l ,  2;O 4+3
i ;

This rule converts the structures underlying such r"ht"o"e, as those in (2Dito the
.structures underlying the corresponding sentences in r(26).

(25) (a) A woman ryho was wearing a fur coat came,in
(b) I gave a pistol which I had found in my soup to the inspector

ilarity of BC languapes to c languag-qTwo[id anagze the iormer as being deeply
similar to ABC languages, where an obligatory rulelhas prevented A tyw outputs

(26) (a) A woman gme in who was wearing a fur cgat
(b) I gave a piqtol to the inspector which I had found in my soup

That the grammar o{German, which exhibits only SOV order in subordinate clauses,
must also cgntain r{le (2a) can be seen from the factithat both the sentences of (27)
are grammatical. I I

' r  l l
(2O(a) t|/h Cafteq weil ehrc Frcu, die eken'Felzmaniel truSi heieh-

We gou'ked becawe a womo4 who a' I fur coat was wearhg tn
gelcommennto

aome hod
, l
: l, i

; ,

|  .  t . ,
'  

' .  
.  ! : i : i :

. I r: ,:'i lil6i''  
, , " . r l t l : -

, 4!,i1::..
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(We gawked, becaus€ a wonlan who lwas wearing a fur coat had come in)
(b) lltir gaften, weil eine Frau hpreingekommen war, die einen Pelzntantel trug

(We gawked, because a wor4an had come in who was wearing a fur coat)

Neil smith has informed me that Hifidi also appears to have some rule of extra-
position, of the form shown in (23),plthough it appears to be much more limited
than ihe German and Engtish rules. And Greenberg (op, cit., fn. l0) points out that
in Turkish, a dative or locative noun p$rase canfollow the verb. Both these languages,
althotrgh Greenberg classifies them aq sov languages, gap in both directions, and
are t$erefore BC languages. !' '

As:far as I know, a language will gap only backwards, if and only if its grammar
contains no rules of the form shown in (23). I, propose that it is just these languages
which should be analyzed as having spv order in deep structure, and that principle
(28) be added to the theory of grammar

(28) , I ra
its r mar can contain no rule

hqs SOV orderln deep structure, it is a VERB-FTNAL LANcuAcE:

ofthe form of(23).

If this principle is right, it will occasifn a sweiping revision of the analyses of Hindi
and Turkish, which must be analyzed.as bein! SVO, and not SOV, languages. And
similarly, German, which exhibits sto ord# in main clauses, but sov order in
subordinate clauses, cannot be derive{ from deep structures manifesting SOV order,
as has been assumed in previous geqerative analyses.o Both the fact that German
contains rules of the form of (23), aslcan be seen from the grammaticality of (27b),
and the fact that Glppnrc can operdtp in either direction in subordinate clauses [thus
(29) pan be converted into t30a) or (3Qb)l indicate that German should be considered
to bj an SVO language in deep strucdure. j

Q9): Weil ich das Fleisch add*s, und meine Mutter den Salat aufass, wurden
' Because I the meat up ale, and i.my mother the salad up ate, became

wir beide krank i '
I we both sick I i

i {B".out" I ate up the meat, aid my mother ate up the salad, we both got sick)

(30) (a) Weil ich das Fleisch, und miine Muiter den Salat aufass, wurden wir beide
krank
Weil ich das Fleisch aufass,iund metne Mutter den Salat, wurden wir beide
krank I i

If niy proposed analysis of German Lnd Hindi as svo languages is correct, it wiu
have deep consequences for the codparative syntax 6f Indo-EuropEan, for it will
meah that Proto-Indo-European waslan SVO language also. For all other non-free

1' l
1 9. o.g. Msnftd Bicrwirch, Gmnawtk (et Deundtn Ycrbs, (stdla Gremmtb,rl) Akadcmic
Vcrlag Bcrlio, 1963. t

\
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word-order langu'ages which descended from it sgem clcafly to b€ SYO IangUagCS,
except for these two and Dutch, which is closely {elatcd t9 Gcrman.

To recapitulate'briefly, I have attempted to accpunt for{ ttre nonexistence of sen-"--
tence structurcs of the form shown in (14), and f{r the di$ribution of facts in (22\, 

'\:i:---.-

by the fouowing iet of four hypotheses: ! i

'. -=..
(31) (a) Hypothesis CI) - the direction of crppixo depends on the input phrase- t".*

i I srucmro connguratioli.
(b) Hypotheiis (28) - Languages whose deef structqre order is SOV always

, have the verb in clauFe-final position. 
.,i

(c) Cppnrc,is an anywhere rule in any l.oelrle" in whose grammar it appears. ,.,'
(d) cAPPlNtiiisa universalrule:it is to be sta&d in its most seneral form in the

rheorl of languago, and by Convcntion, eVpry gtlmmer will be eble to make
use of ir in some form. (It is of course to be, expected that some gremmafs
may imp3se language-particular conditions on this rule.)

If the facts are as I have asserted in (22), I know of no simpler explanation for them
than this set ofhypotheses.

i
In conclusion, note that although hypothesis (8) and principle (26) are fairly ab,

stract hypotheses, it is easy to prove them wron!. If further research on syntax
confirms them, however, their use in the above discussions about what the deep
structurc prder of subject, verb, and object is, in languages like Russian, Japanese,-.--
and Gcmian, provides a good example of the complexity of arguments which often
must be brought to bear in trying to increase our knowledge of deep structure.

i-;
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