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Abstract Ideas: The Relation of Linguistic Time and.

Psychological Time
s . .
_ Abstract ) .
‘-v % - .
o N\ Y.
In thé‘first section a sketch of a tensé logic is presented and-a mecha-~

nism is su%gested for including aspects of the tense logic into the Grammar

~

(theory of language). Specifically, several grammatical structures are shown }
to incorporate temporal features. A semantic projection mechanism is utilized

to amalgamate the temporal feetures in elements of the Auxiliary, Conjunctions,
\ -
. Adverbials and, in addition, the inherent temporal features of Nouns and Verbs. .

p ° to.yieid an overall reading of temporal specification.
' 4 . !
The second section examines the psychological validity of a tense logic, *

model. Two alternative hypotheses are considered to account for the encoding
of structures of tepporal specification. The first is elderivational theory’of
complexity of the sort proposed,in recent psycholinguistics.' The other is a
theory bdsed on the structure of the tense logic model. The:resuIts of the i

recall and recognition experiments eppeaf'to support the tense logic hypothesisA

4 ; ‘

that the shbjects encode senteqces (and perhaps discourses) into an Event

o8 o

Speoe in which the temporal information concerning both explicit and,implipit\

predicares (events) is refresented. ihe Eveﬁt,Spaoe appears to be subject to
Tense Shift laws. It would appear that subjects are sensitive to rhe temporal
informiiion in conjunctions as well as the information expressed by the elements
of the verbal auxiliary This supports the hypothesis that the overall temporal

|
e q specification is derived by the amalgamation (projection) of temporal features .
or properties of various linguistic structures, and, furthermore, that the
//_ft/

/ encod#d representation can be conceived aof as a complex Event Space in which

v
X “the temporal relations among all thé/events in an utterance or disoourse are

'\—/’j ’
1 ’e

- . opeci ied. g o
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+ Introduction

One of the critical functions of utterances in any natural language is «
to express propositions about objects and events. In each utterance the
objects, and states and events involving those objects, are placed in some

form of‘temporal relationship. Thus, the predicate (verb) and its arguments

N . b e
d (nouns and czggéement structures) are all assigned locations on a temporal
» -
scale. It is the relagionship of these locations on the time scale which con-
A
/\ .

v stitutes the temporal specification of,an utterance. The goal of the present

study is to develop a tense logic which can account for temporal specification,

-
- .

and also to test the psychological validity of such a formal model of temporal

- . , l

speéification. ' o 5
.

3

- .

A tense logic is a formal characterization of the temporatl features of g

predicate or a proposition and thus is a representation of temporal specifi-
2 e ‘

cation. It serves to place the event(action or state) in temporal perspective

: relative to the time of the utterance. Since naGEral language permits the
descriﬂfion of events which need not be contemporaneous with the utterance,

it must have a means oﬁrkeeping distinctighe moments of'time. However, t?ese

° 3
moments in time are mapped in terms of ‘the relative%ordéi'of e&énts, rather

<

, than in terms of absolute clock time. Various linguiﬂtic constituents serve
’ [ T . 1Y

to mark temporal relations: whilé Tense and Aspect (perfec;/progressive) have‘
- - - » i

! ) traditionally been considered the major vehicles ofvtemporal specigication,

£l
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constituents like éonjqnctions and adverbialg aisp specify temporal relations

among events. A tense logic provides a single unified model to agcount for

\

the temporal relations expressed by the variohs linguistic constituents. .

-

. The present study attempts to validate two parallel hypotheses which
derive from a tense logic. The first is that the relations among the events
\ - R
in a sentence of discourse (event space) which the tense logic expresses con=

sf%fute‘a sufficient semantic representétion of temporal specification. The

. S ¢ .
second is that the encoding of sentences and short discourses, as measured by

~
P

recall-and recognition tasks, is affected by the form of the event space

-~

posited by the tense logic. ! /' .

W

¢ Tense Logic and Linguistic Theory .

As in so many other aspects of grammar'gespersen had some keen insigﬁts
into the nature of temporal specification. Originally, in "Tid og Tempus"

1S

in Overéigt over det danske videnskabernes selskabs forhandlingér (19IZ, pPP.

367-420) and more completely and readily available in his two chapters on

N

time and tense (19 and 20) in The fhilosophy of Grammar, Jespersen (1924)

presents a comprehensive analysis oﬁxmany of the problems .of temporal specifi-

o .

cation. Reichenbach (1947), building Jespersen's (1924) discussion of tenses,

[y

proposed the description of tenses in terms of a tense logic. He defined

temporal specification as the relatiohship 6f‘events.or states in time. The

s

temporal specification”of an utterance should express the r%!ative Tocation

of th? time of the event (E), the time of speech (S), and points of temporal

A

reference. (R). The time of event (E) denotes the abstract location on a(tiﬁe_

scale of fhe event or state denoted in the predicate. The time of speech (8)°

>

is the point on the time scale which is co-occurrent with' the absolute‘presenf,

-

P
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- FY . ﬁr,‘ Q
that is, the ti§g that the sentence (token) is uttered. As” time passes so
*® o -
~ r
~ . <
dqgs“the point of speech. The introduction of points of reference (R) enables

the sﬁéCificaﬁion of implicit g&vents or stateé‘denoted by the predicate or the
synté%%ic co?structyon tJﬁiﬁiﬁ is in. We can extend ReichenbBach's definition
of these refg?gnce points and consider them to bound or delimit the ;eﬁporal‘
rabg%»of tﬂe event explicitly_denoted b§ the predicate. For example, in-the
case of the perfect tenses the péesence of the' verbal auxiliary (have —en)
ind;pates that the predicate is terminated (E occurs prior to the time R)-
:thaértérmination is a token of a time_of reference. Events introduced in

' subordinate or complement clauses also serve as reference points. Thus, . the

general temporal relations can be seen as the expression of the relations

—bgtween the point of speeéh and the pg;gzrof event, the point of reference
a
"and the point of event,vand the point of speech and the point .of reference.

.

The nature of the event itself outside of its relation to the point of speech

-~ .

and the point(s) of referencé can be described in terms of a set of binary

features or properties (i.e., * progressive, + inchoative, etc.). These

featyres designate the event as having certain characteristics of contdnuity,

¢

. duration, habitualness, etc.
The paradigm of configurations of the points related in temporal relations

" which Reichepbach (1947, p. 297) outlined can be extended so that affixal tense

.

cdnstpuctio;s and periphrastic construction in English can be accounted for by
5 N *

the same form of description. Each Tempotral Relation should ge considered to

B

. 'and‘tﬁe time(s) of reférghce.(R). Thus, in some cases (R) and (E) are simul-

i

- . 'taneous!_that‘is,,(E) 1s 'not delineated by anything but itself. (R) #s- o

1

)

explic;tly‘included in all temporal\qelationg‘in order to be able to deal

o . : . | 2 . o

]

" Be a specification of the time of event (E) relative to the time of speech (§) .
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¢ .
- . f - \.

with temporal change (see discussion of tense laws below). (R) is not an

.

// event(s) but rather a temporal reference point(s). However, events can occur
v - g

at reference points.- What'is perhaps most important is that there appears to

be no distinction between the tense-logic configurations which are eXpressed
3 . .
_ by morphological means and those which are expressed periphrastically: In

English only the cases of multiple reference and antécedent? reference require
Periphrastic constructions. This lack of distinction of the ‘types of configu-

. rations on the basis of some regular difference in the surface sirucgure . .
realizations actually corresponds to our intuitions of lmporal épecificati.é";}'. .

v

Namely, the intefpretation of an utterahce's temporal specification‘is no

~

different for a morpholggical construction

- ¥

thap for a periphrastic construcgiqn;

~

. the semantic readings can be identicel. In English tensé is g&preééed morpho-~

logically while aspect and mood (subjunctiQé use of modals) requireé periphras%ic .

L} .

constructions. Greek and Slavic languages, on the other hand, express aspecghaz

and mood morphologically. . . .

/

. . £ N
The elements of the tense logic also can mark the relationship betw%ﬁ?

_predicates. -Sentences containing more than one verb (+{-Alx) expfess some,
1

form of temporal relation between the two or more verbs. Thesé relations are

T \

expressed by conjunctions; languages have developed means of expressing these

b
L)

conjunctions in various ways. The {i?sé logic can speéify the temporal'iden;.
A : . N .

tity relatio}xs among two (or more) predicate tempqral relations. That is, the&

1ogic will ank,the temporal order among tensed predicates. For example, 1,

+
P

form of temporal relat¥on between the first amd the

\ . )

2, and 3 express some

" second clause.

(1) John left as Marxy entered. . -
o . 1
(2) John left before Mary entered. ) .

4

oy’

v
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(3) John left after Mary entered.

.

-5

<

*

The aonjunction‘relations are expressed in the tense logic ip the following

manner:
(4) E; = E, ("=" simultaneous with) '
(5)‘_El < E2 ("<" before)
(6) ‘El > E2 (">" after)
IR Il

Thié logic of éonjunction is far too stroné a mechanism, however, since it

will allow any two tensed predicates (temporal relations) to be related by any

+

of the conjunction relations (i.e., *Harry will-dance before he had come}).

. \ ~ ~
" Even a restricted formulation of the cqpjunction relations which specified

only simultaneities of points in time ﬁas in 7-9) would similarly generate

many strings not found in some natural languages in that it does not take into

.conéideraEion the temﬁoral relations of the events (E),Vis-é-vis'thea

time of speech

(§5 which alter the tense of each (E).

7

1 2 — _
lr_(8) RlEE2
f
- (9) Rlst .

E

. -
In English there are selectional restrictions which’in a given conjunction

-

relation allow only specific time point configurations in either élausé.

Hence for (10), .

616;7 x before vy (El

3 .
the type of tense configuration in which E

P

+

’

1 and E2
(1) John hit Mary before he'}efnotown., . -
(12) =*? Joﬁn had hit Mary before he will leave town.
(13) <

* John hits Mary before he had left town.

’

-

[4

can ab‘lr in is restricted.

-
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) 4
. N . :
One could argue that a conjunction demands certain features to be-:

.
x

., present in the temporal structure,of the two clauses before it .can be selected
. T—— ~ . . N

-

(a process similar to ﬁ%rb selection in terms of subjects and'nbjectsz. The

conjunction relations can-be specified not only in terms of ‘event relatioms,
. 'f

but also in terms of the 'specific temporal relation in each of the two

clauses. * . N e
- AY

LS

Each temporal relation can be expressed in the ﬁpllowing format, for

-

convenience ’ ) .
. (14) [SE, SR, RE] - -

which repregents the-relatioﬂshigs among the points in the configuratiom.

-

‘ Such point relationships can be marked to express ‘the temporal order of the
\’/ o, ¢

’

@

points: ' . - T ]
(15) <SEu or +éE“ ' ‘S before-E f‘ : &
’(163 .ESE :or +SE . ’ 7 ) S simultaneous with E
- (17) »>sSE 'or -SE | 0 -, S afFer E.

‘ ’

A given triad of these relational markings would then express a given cor-

- 'figuration in fﬁé,tense logic. For eéample; - ~ .
~. ’(18) John had hit Mary = [-5%€, -SR, ~RE1:! ‘[E-R-S] / ~

” 'l‘.‘ , t

" S

Insgft Figufezl about here °

L

- . -

i -

Intuitions about‘conjoined clauses are not in terms of the tenses‘in each
clause but rather in terms of some conjunct of‘the two. An interpretation.

of the tense oftone clause or the other is in a sense only a Egﬁpoﬁentkof

the complex tegporal relation of the entirevsentence. Thus sentence (19) ‘
can be seen as having (20) as the complex underlying temporal relation.

A

é
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et ’

From this complex temporal felat;ongit is easy, tb derive the
" & s

&

-

' ‘\\ /
A - ~7- i
. a
. ‘ Jo
(19) -Sam had Hit Mary before John kissed Sue.
~— [N ‘ !
* E,:z ° \ ¢ + .‘
(20) E, Ry
. 1]

A Y

.

R

gonstituent'

f

temporal relations as well-as the téﬁporal feature of the con unctiod. The

teﬁ%oral relation of the first clguse would be

+

[

R

(21) E1
"that of the secon
]

C R

’

ot (22) E2

and the conjupction would be represented as marking the temporal order repr

(see Figﬁre 2 for tense“lagic'of complex Sentences).

sented as

(23) °Eq

1

~a
=4

d clause would ﬁe‘
S = [-SE, -SR, *RE]

- L4 -
. -~ 4

.

-

. Ey = [E) < Byl

¢

e

-~

A

Insert Figure 2 ébout%

b
-

'

ere

-

.

-

§ = [-SE, -SR, -RE] .,

\

e-

Adxérbs,'pgepositional‘phrases of time or duration and even noun phrases can

also be parked'in terms of temporal features.,

(24) E

and @s such would violate the selectional regtrictions associated with sentences

containing a future temporal rélation, where«the selection of the verb demanded

/

§ = [=SE]

L

»

'Adverbiali like yesterday would be assigned the feature

o~

o

Thus NPs like Shakespeare an&
' AY
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S

- Up fo this point we have referred to épecific‘temporal features of

\

cqntemporaneitg of the preg?zatg spent and one of its arguments’ (subject or

. -

-

object)?‘\\' . : Y o .
’ . a . i . ) . M . A ) *
There is no doubt that any semantic theory will have to take into acgount -

a

semantics of tense,

some form of tense logic in order to fully specify the
"\ aspect and other structures of temporal specificadtion, The'real question . ¢
. . . .

) boils down .to whether or not the logical propositions of thi§ formalism, . i' .

(tﬁaﬂ is,‘the event relatioﬁs) are in and of themselves a qpfficient stapé— ) ‘. :

7 .,
. N »

ment of the semantic structure of temporal specifitation or whether inherent . ,’//

-

features of the events themselves must also be considered.

-

predic;tes witﬁin the general scope of traditional linguistics. More specific
o . : P i

- ‘{,
tense logics provide us with a range of temporal opérators which enable us to .

-~

* o -
~ characterize in an ‘explicit form the semantic features of. temporal sgzcifica~

[N

Y 'tiog which we associate with speq&ffé verbs. The traditional 1inguistic‘

analyéié of verbs incorporated binary features into the lexical representations;

such features would mark .temporal features inherent in verhs (¢.g,, + contin-

uSﬁs&-+ inchoativé). A logic with tense operators and propositional quanti- .
. - A ‘ — ‘ - &

. .
s o . v

5 fication makes explicit the content of the semantic features. For our purboses,

it‘is of some value td presefit 4 general charécterizatioﬁ'of such a logic in-
““ R 4 "'/ r ‘- : N * N .
ordef to suggest the manner in which the inherent temporal features in verbs .
‘ ) . 5 .
can be incorporated into the amalgamated reading of témpprgl specification,
+ [ ' N

The fggg;ion of ‘the simple tense operators (F,P,G,H) can be reiéggd to the, \

time point relations of our simple expansion of the Reichenbachian tense

- Lo J . " ‘ .
logic: Fp "it will be that p" {$-E) and Pp "it has been that p" (E~S).
. . ] ! v - . '

. . . ¢ .
The G and the H operatorsicorrgz;ond to continuous states in the fpture
. ~ . .

}ﬁd p;é% respectively:: Gp "henceforth always p" and Hp "hdretofore always

\




-
PERY
.p." )Combinations of operetors correspond to the tense—aspect configurations. hd

FPp "it will have been that p" (S-E-R). . ° - ) €, ~

\ .o
Y ¢
* The quantification of tensed statements’ yields the general underlying

,

* forh of inhérent temporal features of verbs. For example, the feature +
' : o . . d \‘.’ -

‘,' . °
habityal/repetitivé can be captured by ‘the following propositional quanti-

o . - . .
. . . &
‘ L}

- - - ~

[

,fication:

a (25) PF(v®)(pDFp) "ar some point in time it occurs that every-
» i ,7 N o - hd M ° ° -
- \Z/ thing;that'is then the case will be realdized ~

\

-~
-

-at some fqture time,"

A verb like\"die,' a predicate that denotes a state transition, Y;ll have

that temporal feature represented by a proposition marking the end of time .°

. )

. . - . 4
“ for a giVen.pYoposltlon: . i N ) Qe . . : . "

<«

s

(26) ‘(Vp)FGp MThere ii a future timef(of pJy after

thtPIPNGt)(U > t)]
) o N which thére is ‘no " time (of P at all, !

-

-
Similarly, nof nd noun phraSes can be seqd as having inherent

<

. i
temporal features. Thus, the phrase "dead man" wquld, like' the verb *die,"

-
* A . PRI > -

include .the .end- of time feature expressed abbves . <,

A -

R /
. In tha’t the featlg:es of ‘verbs and /mzzn phras‘géan be clraracterized in

_* terms of the propositional quantification in tensed statements, and that the

tensed statements ‘are charaCterizable in terms of out’ expanded Reiﬁhenbachiﬂn

-

- ‘ * LS - <

tense logic, the process of-semapﬂlc prbjection which inco;porates features

k2
&
, e ’

of the Auxiliary as ‘well as the inherent features of verbs and noun\phras

oaﬁ be rEpresented as a single simple amalgamation process whigg felates
/

[N

< in time: ) 2 A T ) ' // : 0

. . - -
. - + .
> —— - [

rPrior (1957 1967, 1968J has‘contributed much to our generaI understand-

N -~ .

*“ing of tensé-logic and modal—logic by presenting a clear discussion of much Qf

t

4
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o

. &

~10-

°

the intricate work recently dome in logic. Linguists have for the most part .

not become deeply concernéd with the details of the logic; they have attempted

.
s el

to synthesize some of - the maJor claims and fit them to their current formal—

isms of lingyistic description. The discussion in Prior which appears to be.

- -

most appropriate to the current work in linguistics lies in what he terms'the

precursors of temse logic (1967, chap.'l). The notions of time,'discussed in
. . _,\ Pt

that chapter; underlie any tense logic and are the core of any understanding

of tense and other related linguistic forms of temporal spécification.

) The major principle running through all . work on tense logic or temporal

specification in natural languages comes from MeTeggart's paper on the "Unre-

ality of Time" (908). He proposes two types of classifications of positions

N .-
of events in time: the A-Series (past, present and future) and the B-Series

’ o - >
- (earlier-later). All points in time, hence events in time; can be specified
i . 7 /- ¢ .
in terms‘qﬁ either the A or B séries. Some arguments.have been raised as to

which series presupposes thﬁ other. If events change, then they must change

in termsjbf thg A series. The B series is not a specification of change as
. - j . - .

)
the relation of events remains. constant. For example, the creation of Eve

s

was, is, and will always be later than the :;EEtion of Adam. . On the other

hand at some point the creatiéQ\of Eve was.future, then present, and finally
East. The g series specifies a fixed relationship in time between events

while the A series specifies chen%es in events in terms of a time of assertion

2 .

P -
L] N .

v ™~
lation ‘ensued Subsequent/ to McTaggart's work, with the postulation of tense-

PR

ngical laws by Findlay (1941) as a part of the outcome. These laws were

i —

uf to be incluﬂed, in modal logics. The central point of the Findlay tepse

(judgment) - . j .
+A whole debate on the reality of the two time gé;::; and their interre-



N . . ‘ .
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Jdaw (27) is Epat all events,5 pést, present, and future, will evenQuélly become

past. le not all "future" events will necessarily become past, &ll real
.0 events must become Ppast. '
. . ¥
LN . (27> ( (X present) or (X past) or (X future) ) - (X past) Future o
~ N \ - - -

s N . 7
. Reichenbach's proposa} attemPteq to handle the problem of tense by examin-

“ -~
"ing_the relationships of points in time. Reichenbach succeeded in providing

the basis of an adequate description of syntactic tense, however, Reichenbach
ptovided no mechanism to deal with temporal change. For Reichenbach, present
N N

was defined as coincidence with the time of the utterance (sentence). The

introduction of the tense laws required the positing™of future presentness and

- a past presentness in order tp state the relation between McTaggart's two—time
series (A + B). Curiously, one can find such deferred present temnses in peri-

phrastic constructions in natural languages. Though Reichenbach never suggested

-

it, there is no reason that the point of speech could not stand in another time..
A\ d * H

point relation with a deferred present time. ' .

(28) I will say (tomorrby) that John came.
. (El) ,(Ez) o P

. (29) s - E2 - El < . ) -

. . B} .
In (28 and 29), E serves as the present (point of speech) with which E2 is in

4 , '
’

1
L= a past relation. . W

(30) I said that John will come.
(El) (Ez)

5 ' (31)_ El - E2 - S .

B . L

? .

v
)

In the same manner in (30 and 31); El serves as the present point with which EZ

~

is in a futﬁre relation.

- “> *
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A

These forms of "deferred presentness'" appear to occur primarily with per—

formatiée verbs like say, deciare3 etc. and appear to be less acceptable with

¢ ~—
N .

other verbs like believe, think, etc. »

-

The expanded form of tegse logic presented above is a very rudimentary‘
one. Several more detailed logics have been recently proposed and curreﬁtly
utiliééd by logicians working on the problems of temporal specification (see
Rescher g Urquart, 1971, for a review). For the purposes of the generai syn-

tactic discussions which follow. and the presentation of the psychological-.

' }

data this simplistic tense logic is sufficient.

Given that. an adequate description of,temporal specification can be

.

achieved with the tense logic described above, it remains for us to suggest
how such a description is integrated into the larger linguistit description.
Tense in logical formulations. has been_seen aéhan argument in a proposi-

tion.

f (x,y,t) = x loves y at time T

«

P
-The t argument specifies the time 'space relation of the entire proposi-

tion. Such a formulation would have its drawbacké in a linguistic descrip~
tion. Note that the questions whiéh are related to sentences like those
below have diféerent entaiﬁﬁehté.- b

(32) John hit Mary. ' ‘
;,(33) John has hit Mary.. ‘

(34) Who hit Mary?

(35) Whd has hit Mary? i .

4

(34) entails one person hit Mary, which can be questioned: who is he? On

the other hand one reading of (35) entails'that‘pqule hit Mary, which can be

questioned: who are they? The correct answer to (34) could be sentence (32)

+
5
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’ 1

whilé~?35) really calls for an enumeration of events. So (%9) could be the

correct_answer to (35) but not to (34)

(36) Jobn and Max hit Mary.

if. (36) is read as two distinct events. (33)_cannot be the answer to (355

,“ugless it is read as a statement of repetitive action on John's part.

—
-

Such evidence strongly argues against the designation of‘temporal speci-

3 -, ‘

fication_as’a logfcal modality. Symbolic logic expresses modalities with the

. following formalism: } BT

»

s wary

(37) T [f(x,y)} = at time.T, x loves y ’ . M

-

In this manner the fact that the entailment~df the predicate and its subject
Y

and object are independent of time is properly represented. Such an analysis
p : .

»

argues for a mechanism of semantic projection which amalgamates the temporal -

features from all constituents to the full readfng of temporal specification
) t

N

assigned to #S# (sentence). ‘ . .
» .

In English, the structure of syntactic tense and the mechanism of project-

. . . ’ ’ < o
ing its feature specification to higher nodes in the underlying syntactic phrase
/ : | '

market (VP, S) are crucial to any theory which aftempts to account for the
(' *

apparent temporal constraints on nodes CADV, Prep Phrase) which function. to

modify higher nodes. In Standard Transformational-Generative Théory (Chomsky, . -\

i .

1965), syﬂQactic tense i1s introduced by the rule which expands the AUX (Auxil-
, lary) node, . o \

*  (38) AUX - Tense (Modal) (Perf. Aspept) (Progressive Aspect)

This rule accounts for the distribution of auxiliary verb elemgﬁtsvgfmply And‘ ) .
adequately. For our purposes th{s rule is sufficient to state advertial
B . . . \\ . )

restrictions given the use of subcategorization and projection princiﬁles.

A . .
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\\iq\fiey wa&s the Aux rule really belongs to the,morphoiogical component

- as its pr;mary function is the realization and ordering of auxiliary verb

[ e — — [ ——— —

particles.‘ In the Standard Transfcrmational Theory each of the elements,
excluding moga}s, is Pinary: Tense can be either past or non-past (+ Past);
Perfect espect'is_eizher (+ Perfect); Progressive aspeet is (ﬁlPrggressive).
.Applying the notiohﬂof.eebcategorizetion to the minor elass constituent AUX,

“the featdres may be ieﬁresent:d as follows:

(39) AUX® -

X + i’ast N
(40) +Past ,‘+ + Perfect ) (
. (41) -;ast >+ Perfect . -
. S (42) +Perfect , -~ ‘i'Progressive )

(43) -Perfect > + Progressive
. ’ .
Each realization of the Auxiliary veéb has a set of features assigned ‘to
it, qust like the subcategorization rules for verbe and nouns, the above
rules are nonhierarchical; they are cross-classifying. The reading (feetufe
.set) of the auxiliqéy verb is projected up to the VP node yielding a temporal

reading for the VP, The basic effect of the prdjection is characterized by

s " the~Tollowing rule.’ )
(44) ,[+Aux aPest aPerfect anogressive]’[+V?] —_— > ') N
| . [+Aux oPast oPerfect oProgressive] [+VP aP;sﬁ -
\( \\;x‘ | ’ aPerfegt' aProgreseive] ..
~ e similar rule pfbjeets the temporal reading up to the S node.
‘\ ’ (45) [+S] [+VP oPast aPerfect aProgressive] —> [+5 aPast oPerfect
. J 4 ' aProgressive] [+VP aPast aPerfect aProgressive} ‘

- The aﬁverbial node also undergoes subcategori)aéion. The rulee would be of

) s
. : the following form: ' . :

ERIC -
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(46) Adverb —————;———%2 [+Adv + Temporal] =

(47) [+Temporal] —2[+ Past]

Seliction of adverbials will in part be dependent on Ehe teﬁgé markﬁr of the ’

verb phrase dominating the Adverb node. In the ervifonment of an a tense VP Lo

=
&

only the o tense adverbs can be selected. - i
(48) [+adv] / * (VP atense) _;————————%>‘[+adv o tense] Q - ¥
The lexicon might contain-entriés of the following form ‘ v .
(49% Yesterday:\'[+Adv, +Temporal, [+Past] ] , . ’

(50) Tomorrow: [(¥Adv, +Temporal, + [-Past] ] .

- A sentence like 8
-~ p—— . <
(51) *John will run yesterday.

¥ A

* could b€ marked unacceptable on the grounds that it violated the selectional

™ R ) .
restrictions on adverbs (48). On the other hand, the grammar does not need a

selectional rule of the sort mentioned above since the deviance of sentence

(51) can be dccounted for by a projection rule (44). Since the temporal

feature pssignéd to the VP is [~past], and since the adverb yesterday has a
temporal feature assigned to it in the*lexicon, .
(52) Yesterday: [+Adv, + Temporal, + past]

-

the semantic rule which iiijCts the temporal features7 of the Verb and the 0

)

Adverb to\ize S node would have to yield an intérpretation which would be

marked as c ﬁtrédictoxy\(iﬁ terms of temporal specification). Figure 3 illus-
trates how such an\lnteféretatibn would be derived. .Similarly the temporal
'feafureg assigned to an embedded clause would be projected by a'sgmantic ?ule T
to the doﬂinating predicate node and subsequently to the S,hode. nFigure 4

.

illustrates this projection ﬁ?ocess'with the_}esulting interpretation marked

_as contradictory, while Figure 5 illustrates hqv a cemplei temporal relation

P . -

is derived by the projection mechanism. \\ ' .

.
~ . _e/
. - . -

Q) / ) A ) R
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\ Insert Figures 3-5 about here

R L = - - P .- e

=

Thus, with a notion of inherent temporal featSEes expressible in a tense
logic for the auxiliary, verbs, adverbs, conjunctions, and noun phrases and a
mechanism of ;emantic prdjection, it is.possible to account for the temporal
specification of an utterance. The complex event relationship assigned tg an

utterance (or in fact to sequences of ut;erances) can be viewed as its event

space.

\

5,

5

AY
Tense Logic and the Encoding of L&nguistically Specified Events

’ 3
If linguistic theory is to be an igwestigation into the structure 'of the
- ' 1 .
mind (Chomsky,ﬁ3968), then the descriptive levels proposed in the linguistic

theory must be shown to have psychological wvalidity. Psycholinguist;c'reéearch

in the 1960's attempted to "prove' the psychplogical reality of the specific
rules posited by the linguists (e.g;, Coding Hypothesis, Derivational Theory

- - )
of Complexity). Equivocal empirical findings have led psycholinguists to

alter their goals from préving the reality of specific rules to the validation

4 «

of the structural levels'positéd by such rules. In this conte?t ‘it is of in-

” \

terest to examine whether the formalism of tense logic posited as the semantic

[N

representation of teﬁporal specification has psychqlogica; validity. That is,

do subjects engode the .temporal information of sentences in terms of a tense

logic (a logical Event Space which specifies tempofal relations among predicates

i

and utterances), or can their behaviqr best be characterized in terms of the

linguistic (morpho-syntactic) rules which generate the constituents which con=-

tain temporal features (a derivational theory o6f compiexity: each linguistic

LI hd

rule is a.psychological-operation)? . . .

A
19
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The hypothesis which I am proposing assumes that the underlying psycho-
s . L0 . .
1ogicéilrepresentation of temporal information corresponds to the tense logic

- [

© « < e —
- - . - —_— - - —_ ———— -

"~ model propésed above. That is, subjects' encoded representation of the. tem—
s L+ e # - N B A ’
P : : . N . .
poral relations amoQg_Rfedicates (events) specified in sentences corfesponds
I Ve 7 . [
[ . . ' .
\\X ' to the tense logic ‘configurations of the sort presented in Figure

2, Eurther—
I V. _\ . v -
more,* that répgésentation is built up by a mechanism, similar to the semantic

rpfojection rules described above, which incorporated €h4 temporal féatures of

. . ] s
.the individual predicates (events) and their respective temporal modifiers

M 3

. (adverbials). In addition, the hypothesis claims that the encoded, Event 7

Space 1s subject to the effectsQi? the Findlay Tense law. For eﬁgmple, an

event which is encoded as a present (e.g., contemporaneous with the time of

speech) will with the passage of time be recalled as a past event vis~a~vis
) :Eto : , o
, a new time of speech, (S5, —>E - S
to to s

3 N

to+1) . Thus the encoded repre-~

*

"sentation (thought) can be seen as derived from the inherent temporal features
. N AN - .
of the linguistic structures and the recall of linguistic structure is
<

”» . . '

’ affected by the 1ogica1 operations on the abstract representation,
Such a hypothesis contrasts with a Derivational Theory of complexity‘
accbunt which assumes that subjects' encoded iipresentations will be deEermiped

by the linguistic complexity of the utterance in terms of the number of fegtures
& ) N -~

.or rules involved in its derivation. <11 ~

The following is a presentation of some empifrical work designed to examine

the "psychological reality" of temporal spebificatioﬁ_in term8 of the two

.

hypotheses stated above,

Y

One function of the reading of t&e temporal specification of a verb‘phrase

L4

(eveﬁt or state description) is to place the event or state -description ifi ,

) \ . . ’ : .
some form of temporal perspective vis-~a-vis other events .or states. Various’

Y
"

O : -
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linguistic constituents enable us. to mark how contemporaneous two events ase

-

in time, Temporal adverbials cad be used asrexplicit markers of duratgon and

I~ 4 . ) . . i
sequence of events. Conjunctions may also serve as explicit markers of sequence.
. - * ' . . a . - ¥

Tense and asp!ct.can, however, also mark duration and sequence. These markings

are more implicit in the sequence restrictions, of the.ganguage (e.g., implicit‘

-

information in sequence of“\ense restrictions) > -
S . . . .

Tn order to determine the effect of such implicit markers on ntemporaneity

N

. s

judgments, Hurtig (1974, EXP 1) asked subjects to make contemporeneit judgments

. . -, ; , - . + .
for, two event sentemces (tyo and-conjoined ciauses)ﬁin which perfect and pro-
. . —

gressive aspett as well as the durative dature of the verb were-md'ipu%ated.

-

v ) -

. N i
Traditionally, ‘the presence of the progressive marker has‘been associated,
‘ . M N . : ’

¥ J .

. p .
with a temporal extension of the event or state; the perfective mairer, on the

°

other hand, is associated with a temporal curtailment of the event or state.

C » .- v .
Therefore, one would expect thatf sentences with a™prdgressive s(;uld be inter-
. i » N

.

. " ,3 .
preted (temporal specification) as having their two events more contémporaneous
- ’ N hd

_than sentences unmarked for aspect. By the definition of the temporal zones
13 ¥
(past, present and future) events in the past and the future need not be con-

. temporaneous while those in fthe present must be. ¢ Durdtive verbs should be more
+ contemporaneous than non~-durative verﬁsgsince the forner'hy definition occunx
» A

some temporal space. A simple combinatorial projection mechanism gperating
with the interpretations of the individual features listed anove would yield

readings of éreéiest contemporaneity for durative present progressives and

7 . 4

of least contemporaneity for ngn-durative past or futurefberfectiues.
. : ', VA o
The empirical results indicate that the semantic projection mechanism

>
’

involved in the determination of contemporaneity is not a simple combinatorial,

projection rule, since only one feature (perfect aspect) queared to affect

. .
. 5 N
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I'd

.
- » .

the subjects' contemporaneity judgments. This findipg indicates that sequence ”

L o

information (and the;eby’contempofaneity judgments)'is;based og the presence

,0f the perfective marker. The perfective serves not only as the marker of °

* event termination but also as an implicit marker of an event (reference)

-
¥

v - - » ' -~ . ﬁ? o
which intervenes in time befween the event specified by the verb and the timeaQ

3 . ‘ s ‘ e ) ~ T a
of the*utterance (absolute present moment). This interpretation is in accoEd

with thé schema of temporal specification as set forth by Jespersen and

»

~ Reichenbach in their discussion of tense loéic. Events UBerd as perfective

are therefore judged to be less c\ntempbraneous with unmarked events because - ‘
» N &

the perfective marker is interpreted as an intervening event, thereby establish-
. o . n

ing impli€itly an intefval between the explicit events in the sentence. The

fact that our intuitions about contemporaneity c?n be seen a% a reflex of a
syntactic marker for temporal event sequence (in that the perfective implies £§>

o7
a sequence of predicate event (E) and an unspecified referent time po}ﬂf/CQQ)

"w

,would appear to support the view that a Tense Logic captures the relevant.
- % . i e

features 1nvolved in’ assigning a temporal’ specification to utterances, that

‘

is, the durative feature of the progressive aspect and of the dﬁrative verbs

R . 4
A is qpt relevant to the specification of event order..

- 3 .

, . » A pilot study (Hurtig, 1974) revealed that subjects make tense shift . i
f\>errors even i a fairly short term recall situation. JThe frée recall.data ) 5
¥  indicate that subjects actively shift tenses on the basis of a tense logic’

metric. The recognition recall data seem to,support the notion that the sub-
- ~

" jects encode sentences,. more specifically the evﬁnts specified by the predi-

cates, in terms of the logical order‘pf events rdther tﬁan the 8urface -

¥
o ¥

tense-aspect forms. . . 2

!
|
‘ F




’ ] N L]
. R . - “
3 ¢ - . « - . !
1 VP N ¢ N : - .
. - ¢
- ~» ’ .
. - e f . T . . .
- A ~ N N “ .
. p . ) y -20~ . . e AW
e’ . y
- b 4
4 .
a , ] » .
. Assuming that subjecté establish an Event Space when sentences are

1

encoded and that points (temporal) inh that Event Space are~subject to s

) Findlay s law, then it should be the case that recall~errors'(in sentence
. mepory experiments) which involve the verbal auxiliary §hould be prediétable
. . ‘e

' in terms of logical tense $hift.’

Such & hypothesis predicts that errors 4n recall should gravitate in
¢ . L : . . . "
- the directiép of, the liqgtistic ﬁorhs which mark events as temporally distinct

event$ receding into the more distant past. That is, present-tenses should

—_— .
#

" be recalled as past tenses and past tenses should be recalled as past perfect

tenses. . . ) v
. -

.;gn alternative hypothesis (Derivational Theory of Complexity: Linguistic ~
¢ , e
operations -Psycholpgical operations) based on a syntactic theory which claims

that elements of the auxiliary are really main verbs (for disc‘saion of Higher

[

Verb Hypothesis see Bach, 1967; McCawley, 1971; Ros§, 1967) wduld predict tHat
those se%fences with fewer higher verbs should be recalled more accurately

since the presence of each higher verb requires the appLicatigﬂ of at least

one additional transformation. More iﬁportantly, recall errors should, gravitate
towards simpler, forms, That is, constructions using the past perfect and the ~.

past progressive should be recalled as simple past.

» -
’

s - Several studies (Clark & Stafford, 1929; Harris & Brewe2r, 1973; Mehler,

@*»

1964) involved manipulations of elements of the auxiliary and therefore can

be examined to determine whether the encoding of the auxiliary is best ﬁ?

- . T

N described by a Tense Logic model or a syntactic Derizational‘Theory of
bomplexity; *Table 1 presents the pefcentage of tense shift errors which are
. kp;gdicted by the respecti;e theories outlined above. These'percentages of -
o total erroxe‘were computed in the folioﬁiné'manne‘: An errpy was scoréd as
. . . . >
: | B ‘ o ‘f’ | o . ?
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¢

being predicted by the tense Xogic model if the temporal relations expressed

[y

in the recalled form could be derived from the original‘eeméoral relation by

. . YA
the applicgtion of Findlay's law. Thus a simple -past tense (g—S) which was .
recdlled as a past perfect tense (E—R-S) wopuld be scored as a predicted ’

error, while one recalled as ;\present perfect tense (E—;) or as 3 simple

[ .
" ] B P .
present tense (E) would be scored as an unpredicted error. On the other hand,
¢ . ‘
|
R

an error was scofed as being predicted by a Derivational Theory of‘&omplexity

(based on the Higher Verb Analysis) if the recAlled form of the auxiliary

involved the reduction of itiggorm (esge, feéer(higher verb_ineorporation

transformatione). Thus a past perfect (have + past) which 1is recalled»as a

simple past (past) would be scored as an error predicted by the Derivational "

Theory of Complexity. Overall, the Tense Logic Moded-can account for approxi—

mately 60% of the errors and the Derivational Theory of Complexity can only

R | ‘ -

account for 3OA~of the errors. -

Insert Table 1 about here

¥ -

- N

It is of some interest to consider whether the tense shift effect is

- —

1e1%.? Memory factcr in adults or whether it is in part also involved in
" . . - .

the active processing of sentences, Miller and McKeen (1964) studied the "

latency to perform variogg 1inguis£ig,transformatipne. Of interest to Rhis

-

v study is their investigatjol of the effect of Perfect and Progressive aspect
. i ' o .
in” the Past tense. In tneir (restricted)vset of ma%efials there is only one

possible tense logic*shift (simple past/past perfect). Miller and McKean -
L o vt - . , ! )
found significant (p =;.05) differencés in the amount of preéentatiqn time
- ' '

required for subjects to transform one auxiliary verb sequence to’ another -
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in all conditions except for the‘one which involved\the transformation from'A

M ¢

r
past perfect to simple past. This exception, on the&r view, results from

the fact that. this was the only case that involved a pair of sentences that,
[

4

differed only by tne insertion or deletion of a Single lexical item ("had").

e " N ) R " ——
Howevef, a reanalysis of just their experimental conditions (that'is, those
N, . . . ‘ N
[ .
conditions in which the subject had to transform the string) reveals that
: . = I
» presentation time is always greater for cases where a syntactic reduction
» - )J' -
5 occurs (i.e., have-past -+ past, be-past + past, have-be-past +fbe—past). In
N . A .
terms of temporal featurés the presentation time was always shorter when the

/“ ¢
- s . )

change was in the direction predicated by the tense logic laws (iﬁe., past >

have-past, be-past -+ have-~be=~past). . * -
4 . . g R , -
These data would seem to suﬁport.the view that sentential processing,
o ‘ .

3

-

‘as well,as memory, is subject to*the effects of the tense logit laws operating

1
on the temporal specification of events. - .
- ¢ »
[, . . X LS .
/ Experiment I ) ' - r L
'}/ ‘ In order to test directly the psychological validity of the Event Space

Al

that can be/constrdEted oy a tense logit, it is necessarf to manipulate the —_

s

. , /
order of events specified ;a\a sequence of sentences (discourse) or clauses

- N
\

and determine whether order of}events is a controllingwfactor in recognition,
» . T
. - Recently, Bransford and Franks (l973)¢teported patterns in the rei'?nition
of simple as well as compound predicates in a memory paradigm. Their general
/2 .
. - finding was.that regardless of‘the nature of the learning sets, compound sen-'
f . » i

'tences were falsely recognized even if -they themselves were not in the learni‘/

set but thEIt’Eonsti yent simple’ predicates, were. Likewise, simple‘predicates
were recognized even though they only occurred as constituents of compound

)
pl

santences in the learning set. Bransford and Franks argue that such results

- . . o { . . ; ¥ .
b c . . [ .
\)‘ ‘ - e . - ] ,
ERIC Co 2V _ o
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ol suggest.that in the encoding of sentences, predicates rather than surface

»

-

. wMuwmmJa&snch_ﬂmw

- v a o <¢

possible either to combine,predicates (froqgthe lifrning set) into<a complex 3

3
>

sentepce or to pa;ti*ion a csmplex sentence into its constituent predicates. o
e ) P
Due to this-it is not clear that the subjects' performance was due to the en—l l
. - . /
N coding bf the learning.seb in tEfms of :.deep predicate analysis or of a
surface configura ioggr.If materials could, be designed so as to preclfde

3

cerlain combinatio s or partitionings, then a finding of the

\ by Bransford and gy anks would spea’k di}:ectly,to thle question

< ’of the encoding processx\ Spec1fically, the mag:riils shoutd
) > ‘ture of the predicates in terms og/logical rﬁlations without

.

-~ ,,Eifjral referents of the predicates or their respectiveqsugéects/fhd objects.

. F .
. For example, in English as in many other  natura

¢ <N e AN

y - - rd s

A
on the tense structures should have‘some effectzon subiecgs

-

struct or to partit%pn compound predicates. If subjects

-

or derivéd simple predicates wifich do not\ﬁit the éurface s

/ ' .
guages, there are certain

restrictions on the sequence of tenses in compound structures.

ognize compounds
a

uence constraints,

sort'reported
kY

of rhe nature
tf' l)‘.,
ery the steuc-'
% N

changing the

These constraints

ability to con- =

oo

.
- - °
v

§ « s
) then it might be argued th¥ the lgvel of storage of the predicates does not .
/ .

take into account tKat level of structure (lid!uistic) at Yhich tense is

. ) explicitly mgfked If, on the other hand, recognition of complex predicates

)
i

tense structure\\or the encoded temporal speci—
1]

. o . -
.1s constrained, then it remains toibg’determined whether the constraint
/due to -the recall of surfac7

Ay

¢ fication (logical) assigned|to ‘the spedific surface tense sﬁ!uctures.

- ,\ ‘ "
’ “// terials. The'materials consisted of sentences derived from four "idea

Y . . \ o

sets", (short discourses). The sentences used were'modified'from those reported

~ . - ‘e
' 14

-~

s, L 3
" ' in Bransford end Frenks (1971).

r

L s
.Idea sset A sentencgs correspond exactly to |

“ . P *
( N U b N
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“those in ILdea set A bf Bransford and Franks. In Idea set B the tense of the
~ -, -~ ¥k )

% Al . - a y . - .
Jﬁcquisition and recognition list sentences were altered so that acceptable

- ’ .
( tense sequences would -result if logical temnse shifts occurred in memory. In
oo, .

~

.set C the tenses were altered so that recognition could not be predicted by
: . . [ v . . '

bl ¢ LY
‘memory tense shifts., Set D was divided "so that some of the sentences were

- b
1 4

derivable by-logical tense shifts and some were not. Four sentences of totally

-

new material Were added to the recognitiop list (1-four, l-three, l-two and

t
13

’l—one_predlcate sentence). One sentence from each idea set occurred on both

the acquisitfon and recognition lists, otherwise all the remaining sentences

‘ l

\ on th%,recognition'lists were derlved (See Appendix‘for lists.)

~..

Proc¢edure. - All the acquisition sentences (20) were read to the subjects

by the egﬁgrimenter. SLbjects weré_instructed to listen‘to the sentences care=-

fullp as there wdﬁldvbe afrecall task later in the ‘experimerit. Sentences from
4 - © .

T oall four‘idea sets were randpmly shuffled together. Following the presentation

T of the sentences the subjects were ihstructed to repeat 10 seven—digit numbers.

» P \ o
The retognition §entences were presented immediately following'the digits Gﬁ;ask.
The sentences?WEﬂe presented visually in a packet in which the sentences were

v
randomly shufgled The subJects were instructed to indicate whether or not

Ki O,

;;Ey had heard the sentences on the recognition list in additiOn they were

= asked to rate their jud;ments on a five-point confidence scal\
T .Subiects. Ten Columbia University students served as sub}ects. .

aResults:_~;he overald response distribution is_presented in Table 2 and

-
= o N . 7

.

-~

-

) in ‘Figure @. The subjects replicated the'Bransford and Franks result in’the

. -
~ . !
[ - ’

\Q e
- Insert Table 2 and Figure 6 about here




Y

R

I

-25- : :
. b 4

condition in which there wAs no manipulation of tense (A). Ih the condition

1 * .
in which the tenses were manipulated in such a way that the correct temporal
. - ~ .

-

order of predicates was maintained (B), a similarlf'high false recognitioen
. |

rate was found. However, in the condition.in wh%ch the tense manipulations

~

yielded changes in the témporal order of predicates (C) the rate of false

recognitioﬁ was significantly lower. In the sentences of the fourth idéa set,

those sentences which maintained the‘éemporal order of events (D') had a high
false recognition rate, while those sentences which alte;ed E?e temporal orderXJ‘
(D") had a lower false recognition rate.' The finding of a higher false recog-
nition rate on those sentences which maintaingd the temporal order (A,B,D')

.in contrast to those senténces in which the‘temporal order was changed (C,D")

is significant by subject (p < .001l, by a Friedman two-way analysis of variance)

A

-

as well as by sentence (p < .008, by a one-tailed sign test). Comparison of
; . ,

-

conditions A and B yielded no significant difference by subject or by sentedbe.
However, comparison of condition A an& condition C showed a significantly

. o .
higher false‘recognition rate for the former (p < .0l by.a Wilcoxon matcheg

pair:hEigned ranks test by“subject, and p = .05 by a Fisher exact test by

. sentence). Table 3 ﬁresents the meap confidence ratiﬁg by conditi%P. False

- \
recognitions (yes) were rated higher than correct rejections (no) only for

condition A,'however this difference isn;BEAéignif%gant. There was no signifi-

M /
cant difference in either the B or C condition. Therq is o difference in the

- .

\
ratings between conditions for fiﬁée recognition responses. On correct rejec-

tion responsés, conditions B and C have a higher confidedce rating but this

- >
Y ,

difference is also not significant.

This general lack of difference in the confidence ratings supports the

*

view that while subjects made significantl& féwgr false recognition responses

oo
()

s~
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‘

on sentences in condition C (where there was a temporal change), 6hey'were,. ~

no less certain of the false recognitioms that they did make. Thg slightly

lower confidence ratings for correct rejections of sentences in condition A
’ ’ -

could be the reflection of”a-giight bias against saying "no." . L

-~ 3
N 1

Insert Table 3 about here

5 o ‘ |

o

Discussion. Stuart Katz (1973) has suggested that the false recognition

rate can be altered by duiinstructioné given to the subjects. In his study,

»

setting the subject to pay close attention to the individual seritences in the

acquisition list lowers their false recognition rate. The question then is:

L4 .

Do different instructions force the subjects to encode the sentences on the

acquisition list differently, and if éo, which of fheir,behaviors)is phé\’;;

.
"natural lapguage encoding process'"? Is encoding subject to nonsyntactic

—

structure like the semantic structure of temporal specification? The results

of the present experiment appear to at least -poiné to an answer.

It is generally held that we perceive events (processes, actions, states),

o

among other things, as occurring in time. Any.operations we perform o; the

-

_encoded representation of the event is in a sense "time tagged." Natural

language provides a variet#ﬁgf means for the magking of the time of the eventw.

Specificaily, thesedlinguistic markers position the event in time vié-ﬁ-y;s

.

-y
time of the utterance. Sentences themselves are similarly viewed as ,

-

events.\ That is, a sentence describes an event and its position in times

.
- ~ s Al

- .Thus, if a sentence itself is ‘encoded as an event occurring at tl’ then any

" 'procesg which deals with?the senténce at t views the sentence as a "past"

1+x

event and by Iogical inference (modus ponens) the event deqcribed by the

-

sentence is viewed as past. Therefore, unless we have ségcific need of verbatim
» ~ -
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[ v .

(sﬁffacé,strubture) form of the séntenge, our hypothesis claims tHét we treat
the temporal elements of the predicates,in terms of their logical iemporé}
specifiCpfion. 7

In the general Bransford and Frané pargdigm, a g;;é;al eveﬁgﬂspace, on (H
which all the.predicates of the idea set.;re placed, is established. In

b

Katz's paradigm subjects encode the surface structure of sentences rather
/ < .

A// than an Event Space marking temporal relations among predicates. In con-

L

A

.

" *ditions C and D" of my experiment it is the case that a single Event Space is ,

established, and that sentencés in the recognition list are recognized ex-

pressing‘different temporal orders for the events, This appears, intuitively, -

.

to suggest that subjeets, in encoding, attempt to place the events predicated
vt .o . -

. . . - li
by the utterance into a temporal configuration.' The increment in the number

L 4

of correct rejections in condition C.would be-the result of the subjects'

-

Y

~/ i * -
awareness that the temporal relatiopiljn the encoded Event Space is. not
identical to the ones in the sentenees in the recognition list.

Thus, both of the encoding strategies can-be seen as "natural languége.

encoding processes." Linguistic @atériél is encoded as a function of the

‘subjects' perception of thé demands of the task. That is, subjects ére“

doing the same kind of thing in both paradigms: the differences result from

! .

the degree to which subjects encode the events from different sentences into
: ' ‘r * - !

a single multiple~event Event Space. B

Ry

So far we have considered the relation of Tense-Aspect configurations
¥ ) f

to the encoded temporal specif}cation (Event Space). In the discussion in

She firszsectién,.I indicated that other linguistic structures also contribute

to the overall temporal Speéifipation-of an utterance. It shouldstherefore

-

be the case that ‘the temporal information inherent in conjuncﬁions should
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affect the encoding of the sentences in which they occur. Specifically,

sentences with conjunctions which establish a strong temporal ordering of
\ .
f
the events in conjoined clauses should be resistant to errors involvding the

struptureé of tempgral specification. In addition, the errors which do occur

in recall should be of the form which does not involve a change in the >
~ & ..
temporal order of events,

Clark and Clark (1968) presented subjects with two clause sentences

with conjunctions which established the temporal order of the events in the

- -~

two clauses. Thdy utilized a memory paradigm with promﬁted recall. A
reéﬁalysis of their error data in terms of the contrast of linguistic (left

_to right order of clauses) versus temporal order suggests thét subjects make

7

fewer errors that invalve just changes in the temporal order (12%) than

errbrs’ that involve only changes in the+linguistic order (35%).

’

Bever (1970) studied children's ‘comprehension of temporal versus linguistic

3

order in two predicate sentences.:' Table 4 presents the percentage of correct

responses (acting out of sentence with dolls) by age group for sentences in

which the clause order corresponds to the temporal order of events and for ~

. . 1
sentences in which it does not. The percentage of correct responség for sen~
4

. . N
. tences in which thesclause order corresponds to the temporal order increasés
Al

S

Insert Table 4 about pere’
J

considerab1§ with age. Bever suggestéd that the emergence of the strategy

.4

which the four-year-old utilizes in sentence.coﬁﬁrehension (namely, that the _.

erer of mention corresponds to thé temporal order of events) is the one which

appears to oﬁerate in adylt membry procésses. Thus the child appears 6oebe X

establishing a correlation between a psychélogically independént ¥Nent Spacé

.
*

31
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and the linguistic mechanism for the expression of the content of that Event

Space. The child can be seen as éZﬁuiring strategies for mdpping linguistdc

< .
sequences onto the.internalized Event Space. Further investigation is necessary

to ﬂeterming whj;her specific aspects of the Event Space (temporal relations)

»

are acquired over_;ime or whether the full logical specification emerges as a
A~ ‘

N . whole. In that the acquisi¥ion of the perfect aspect is subsequent to jthe
< p )

acquisition of tﬁe siﬁple tense constructions it might be argued that the

child does not initially mark evenfs in relation to any other events. Such

arguments presume the form of the lgnguage to shape the form of the child's
. thought processes. The questién oféwhether thought precedes language or

vice versa, with regard to temporal specification, remains to be empirically

tested.

i
4

A Experiment IT | -

4
Y 4

It wouldAgpﬁgér-frqm the data cited above\that the gubjects are sensitive

~ -
.

’ tg\the temporal features inherent in conjunctions. If the\temporal information

’ . ‘
in conjunctions serves to orgiwige sequence of events into Event Spaeés, then

e M t

\§7 it should be the case thét sentences which confain conjunctions which explic-
itly order events (e.g., "before") should be more resistant to recall errors

" than sentences which contain conjunctions which do not explicitly order events

» (e.g., "except"y{ RN

N -

- The following study mwas performed to test whether inlthe encoding of
sentences éubjecﬁsadée gensitive to_such a distinction in temporal order in-
f formation of conjunctions. \ ,

The maferials consisted of 22 clause sentences in $shich conjunction type

was varied. The conjunctions were of two types: thase which explicitly

0

. eStabl{éh an order of the évents of the two{;lguses (e.gey BEFORE) and those

[} - .
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% | which did not explicitly order the events (e.g., EXCEPT). (See Appendix for
i \ - s ’ ‘ : .
s lists of sentences.) ) /

.

»

// Procedure, The sentences were administered in two blocks. The subjects
‘_ " were presented each senténce for five seconds. After the suﬁjects had studied

Iy

éach éf the sentences #n‘a given block, the subjects were required.to dé a
) ff;e recall for all the sentences in the block. This procedure was'repeated
" with the sentences shuffléd each ti&g for a total‘éf éive 1earniﬁg and free
recall pairs. Then &the procedu;:e was, repeat'eél for the second block of 10 . |
" sentences. ;he order of presentation o% the sentence blocég was balanced © °

1 el

|

| .

- across-“subjects. Subjects were recalled g week later for an additional free
|

|

\

.
.

recall of all of the sentences.

: Squects. Twenty New York City College studenis who were paid for their N
| participation served as?su?jects. ',’ i c o

.

Results. Of interest to us here is the ;ncidence of errors in tﬁe‘recall

.
ry -

of the tense of the sentences 3§ a function of the conjunction type (note the
“ . Y

‘

tenses in the learning sentences were simplé péét in both clauses of all but .

» .
.

one sentence, the remaining sentence had a surface structure present tense
which was used in a "habitual' sense). ' -~
The incidence of errors in sentences which gontain comjunctions which

-

+ did not expligitly mark a temporal ;rder{}f events was signifiéantly higher
N o
(12%) than for sentences in which the temporal ordef was ekplica. (.8%) in
- « the conjunction, (By subjgsf, t =6.39, 19 df, p < .éObS, one tailed; by
. sentence, t = 2,54, 18 df,ep < ;025, one tailed.) The incidence of tense
shifts which fesul% in changes ofltepporal or&er is extremely low (.08%)

The overwhelming majority of errors (95%) involved the substitution of a

. ~ -
conjunction which did not explicitly alter the order of events (p < .001,
i \ Y 4 *

. « one~tailed sign,test by subject + sentence).
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_In addition, the majority of conjunction errors (90%) were not accompanied

by tense recall errors (p < .00l, one-tailed s}gn test‘by subject + sentence).'

Furthermore, there were no cases in which a conjunction error which changed » k

temporal order was accompanied by tense errors, There is a significantly

higher incidence of concomitant tense errors, that is, errors‘occurring in

) ‘ \

both clauses as opposed to those in just one clause. (By subfect, t = 3399,

19 df, p < .0005, one tailed; by sentence, t = 1,93, 19 df, p < .05, one
. “_J. 4 .

<
A}

. . . 4
tailed.) Tense errors in both clauses involved shifts to the identical tense.

That is, the tense error in one clause was identical to the one found in the

-

other: fof the sentences in the simple past the error form was the ''present
. - % s

-

habitual tense," Wh}Ié for the one sentence wdth the present habitual tense

the error form was the simple past. In only two errors, both in the second
’ . v 1) .
clause of the same sentence (on successive trials by the same subject),.was =
. » » >
the tense shift not identical in both clauses (.08%of total ;:kors). Only
. < . - * ' .0

in these;casgs did .a tense eﬁror result in a shift of temporal drder (the ,

.

sentence ‘contained a heak te&porally ordering conjunction). ihe‘brobability

«

of an error in one clause given an error in the -other f1ause is 77,

.
[3

.

. . N v .t
The results in terms o?:the other experimenta%vvariables in the stimulu$

qégﬁences are to be discussed elsewhere (Bever & Hurtig, work in progress), and- &

as "they were counterbalanced across the conditions under %xamination here do - .

not bear on the issues :at hand. ) . <

Discussion. It would appéar that features of temporal specification in
conjﬁnc;ions can have a facilitating effect on the encoding of gefftences. \
.Specifically, if the €onjunction is one which marks the tqmpo:hl order of

. events, then recall of the femporal features of the events in the sentence

} ,1s better, Subjects are more likely to substitute conjqutions which do not

-~
A
4
"d
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A :

explicitly change the order of events (ee8ey before + and t n) than to

substitute ones which Hot(e,g., before + after). nFurthe}more, the errors in

. Mw

""conjunctions are independent of errors on temses, that is, they do not result

-

v

from errors in tense. - , 0 . ’ . .

< it

This last point, might appear at first,to be counter intuiéive vis-;—vis-{

the general tense logic model ‘that has been proposed above. That is, if

4

- what the subject does.is encode an Event. Space, then a tense sthange (error) -
/ L

should be complemented by change in the conjunction which would maintain the
. = 9 .
correct order of events. *

/' Hoyever, in those cases where the «<onjunction explicitly ordered the

-
. 4 g

. s .
events, the conjunction errors did not change the temporal grder of events

.
-

and fﬂé incidence of these erroéé was extremely Iow'(O.SZ). And in the cases’

/- . . :
where the conjunctions did not establish a strong temporal order of evengé
the incidence of tense errors isbhigher. Therefore; since errors in conjunc-
% . < .ot BN v
tions did not change the temporal order of events, there was no necessity of

R

\

“oa .

%

a compensatonn*ifnse shift. .Likewise, in those cases wlere tense errors occur,
v . i

v

L 3 :
thesconjunction was not explicitly marking order in the first place, and there-

.
> - -

fore no compensatory conjuéption shift was necessary. Furtiermore, the number

.

*

. TN i . .
of cases in which clause order was reversed was negligible (0.2%), thereby further

reducing the likelihood of any concomitant tense or*cbn}unctidn substitutions.
[ N . i o

. Epilog

. " ) (

In conclpﬁion, it &ould appéar(that thé.temporal ordering established by

certain conjunction types is critical to the ‘accurate recall of the other
) b

\

elements of temporal specification in an utterance, and, as such, supports

the general hypothesig‘thgt the overall temporal sﬁecification of an utterance

-

4
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is“the result of the amalgamation of the temporal features on a variety of’

¢

linguistic structures (in the case ‘of the present study: tense/aspect and

. . L
conjunctions). < ) 5 ‘
. _ .

The fact that the linguistic form of the conjunction affects the, encoded'
representation might be seen as evidence supporting the Whorfian hypothesis.

However, there is nothing in the surfaee linguistic structure of the\Ebﬁgunc—

~

) tions which constrains the encoded representation of the sentences. Rather,

-

it e inherent semantie representation (temporal reIatipn)‘of the. con-

0 L7 B 3

junction which appears to affect the encoding or/the sentence, specificallj

-
-

.- the encoding of the auxiliary verb structures. Thus, it can still be argued
‘ o T e

.that encoding of linguistic material is constrained h;\nenlinguistic structure
.. /

- . -

(e.g., thought: Tense Logic).

N : * . ’ /' v
Current work in 1inguistics and psycholinguistics (see for‘discussion,\

- 3
.

Bever, 1970; Bever, Carroll, & Hurtig, in preparation) has suggested that

v

there is an interaction of underlying cognitive structures. In that light,

one can consider mhe interaction of the abstract tense logic and the 1in—
» -
‘guistic structures of temporal specification as. case in point, Temporai

“ 3 A R ’

specification is then thegresult of the.interaction of two systems of
" - ' et

knowledge: the Tense Logic and the grammar.. -

P
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lThe research repofted was suﬁported'by'a Columbia Univéfsity Faculty ]
Feilowship and by a USPHS Postdoct%égl Fellows (#MH08260) to Educationa
Testing Service. The authox is indebted to T. G. Bever, R. O, Fieedle, #hd
* h » ~ . K
S. Weiner for advice on the manuscript. h ¥
. 2 ) -0 . % r )
Referent point weccurs earlier in time than the event point. e
3Sﬁbscript§ refer to events in order of mention. . —
4 1" 1" ' s
That is, the "as yet nonexistent™" event (E) will (perhaps only hypo-
thetically) occur after the speech event (S).Q .
5 5 = °e ,.' .
Events can be actions, states or merely points in time.
) 6The use of the a notation is the same as that used for marking number
and gender in nouns. )
7Features can be statggﬂgn tiﬁgg of tense logic relations, see (15)-~(17)
above. '
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L X Table 2 .
- . 4 : .
to- J . Percéntage of Distribution of Recognition Responses
) (A) (B) ) - (0") (")
“ .
False Recognition™ 80% 82% 43% 85% 43%
s (Yes) . .
" Correct Rejectiom 20% 187 = 57% . 15% 57%
.(No) '
' Identical Tense-~ Non—tense~
¢ ’ - Tense Logic Logic
° . . "Shift Shift —
L} ‘ 1
7 3 .
. "'«}{'
- he ]
N
~. 2
\‘\
s \
)
!
B {
) -
\\
B ’ v : -
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~ Table 3

. )
Mean Confidence Ratingsa

. . Condition e
. ' . A "B c
. Identical Tense~Logical Non-tense-
Response ~ Tense Shift Logical Shift’ '&
4 ' -
Yes 3.88 3.96 3.88
n = 56 ., n= 49 . n= 33
No . 3.00 3.82 3.62
n = 14 n =11 n= 37
Difference 0.88 0.14

- ®Rating scaler 1 = least confident; 5

= most confident,

* BN
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"Table 4
: Peicentage of Correct Responses (from Bevex, 1970)

*

Age
3

Clauses in .
Temporal Order 68%
. of Events

Clauses Not in )
Temporal Order,
of Events

Difference

<
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) . Figure 1 = €

-~

. . Tense Logic for Simple Predicates . \\

TEMPORAL RELATION LINGUISTIC REALFZATION '
- . MORPHOLOGICAL . _ PERIPHRASTIC .

S-R-E ' ‘ e ; after he rests he 11 ha;%;
S<E ' : ; S

R ’,/// he will dance . ’
S-E-R ‘ he will have danced  he will dance Gntil 3 PM

-E . e B .

as of now he will. dance
N

. .
b

$:k . ' . S

he is dancing until‘toﬁorrgw

E -

s ] 1
E he dances (is dancing)

R . .

E-S. / -

"k . he has danced
.R-S y

£ - ’ he is dancing sinte yesterday

E-S .

R , he danced (was dancing) e
E-R-S he had danced

R-E-S after he ate he danced

S

E‘ (historical, habitual) (the moon orbits the earth)

[
N '

he has and will dance since 3

" R-S-E
» - '
E-S-R [ _ he has and -will dance until 3
(DOUBLE REFERENTS) L ' .
S-R1-E-R2 ' (a) he will dance from 3 until &
. ’ (b) after he dances he will rest
* R ' . until 3
EIF_RZ N he will dance from now until 5
~ R1-E-R2-S * (a) he had beén dancing since 3
(b) he danced from 3 until 4
R1-S-E-R2 T . he will have been dancing since
"... 7yesterday
& 3 -

Note.—-For each linguistic realization the logic assigns a configuration
of po{ﬁt of event (E), point(s) of reference (R), and point of speech (S).
That configuration corresponds to the temporal spetification of the linguistic.
realization,. In the examples tPe évent (E) is "dancings" - .

44 .
- .
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Figure 2

L

;pnsé Logic of Lomplex Sentences

relation for the entire complex sentence.)

1. John had called Mary before Max called Sue.
El-Rl—S

John called Mary foore Max had called Sue.

El-S 1 < E2 EZ-RZ-S
1

John had called Mary after Max cxlled Sue.

£ ~R,~S >E, . E,S
R,

Ry <}y

John called Mary after Max had called Sue.,

- E; > E, E,~R,~S

John called Mary as Max called Sue.

;S~ E, =
Broon

1

!

v
El §2 S
l -
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7.

8.

9.

10.
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Figure 2 (Contiﬂﬁéd)

John called Mary.Before Max called Sue.

-

<

=
[

>

John had called* Mary

.

El—Rl—S E1

Ry

John had called Mary

B

-

»

El—Rl—S E1

Ry

)

E EZTS

Joﬁn called MAry after Max called Sue.

E ‘B -5 R
2 2 E ~E_-S
2 2§
R2 - 2
It Rt
as Max called Sue.
2 P 2. s
' ) -2 kl 1
R1 o L 2
as Max had called Sue.
-R =S & R -
. E2 E2 R2 S El El S
X * 2 2
. C
Ry

'

John called Mary as Max had called Sue..

ERyS E;

.Rl

N
=E, EZTRZ—S ] gl—il—s
2

R

John had called Mary

El-Rl—S E1

2

~

\before Max hag calle& Sue.

.

SRR o o
E, E,-R,*S E-E,-R,-S
R \
oo 1
)
!
=™ 40
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Q%gure 2. (Continued)

’

12. John had called Mary after Max had called Sue.

r__\ ',_ I }
f RS "E, > E, E,~R,~S .

. i EZ—EI:-RI—S
- R2_< Rl . L2
13. John had called Mary and then Max ‘called Sue. :
.o _n - - -g’
S ' RSB i,%zz/ - EZ ° E.-R.~E:=S
, 2 ERh
Rl < I.{,2 2
L] . P ) A
14,' John had called Mary and then Max had called -Sue. \
E,-R -S E, <E,. E,—R,~S g ok
. S M M A
~ <
3 \~Rl igz 4
' /
15, Jebn called Mary and then Max called Sue. roe '
S S e ot
» El—S El <.E2 E2-S )
b E.-E_-S
1 2 'ﬁl ﬁz
v Rl < R2 1 2.

- N : v

e
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*John Will Hiccup While-He Ate Breakfaﬁt
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. ¢ John Will Leave Before Joan Arrives » ’
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Figure 6
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Vz Experiment I. Acquisition and Recognition Sentences.

Set A:
Acquisition: The
‘ ~ —~ . ) The
) - . The:
The
+The
The

Recognition: . Tﬁe
The

" The
The
The
The

« Set B: .
Acquisition: * The
! The

The
The
The

Recognition: " The
. The
The

=50~

~
! ~

- L [}

s
~

ants were in the kitchen . ) C ) ‘
jelly was on the table .

ants in the kitchen ate the jelly -

ants ate the sweet jelly ‘ .
ants in the kitchen ate the jelly which was in the kitchen

ants ate the sweet jelly which was on the table ) ¢!

ants in the kitchen ate the sweet jelly which was on the table .
ants in the kitchen ate the sweet jelly :

ants a€e the sweet jelly =~ )

sweet jelly was on the table ,

ants ate the Jelly which was on the table S
jelly was sweet s P ‘
ants ate the jelly .

breeze is warm

breeze has been bloWing from the sea .

warm breeze has stirred the evening air ) .
breeze has stirred the evening air

breeze blowing from the sea has stirred the ewveding air 1’ o
breeze blowing from the sea has stirred the heavy evening air . =
warm breeze has stirred the heavy evening air -

evening air had been heavy . .
breeze stirred the evening air .
warm breeze was blowing from the sea —

) The breeze has stirred the evening air
’ The warm breeze blowing from the sea stirred the evening air - - {
' The warm breeze blowing frod the sea stirred the heavy evening air
. Set C: .
Acquisition: The réck rolled down the mountain - o
: The hut is at the edée of the woods ¢
« The rock which rolled down the mountain had crushed the hut .
The rock had crushed the tiny hut .
) . The rock had crushed the tiny hut at the edge of the woods
- The rock which rolled down the mountgin had crushed the hut‘at the
: . edge of the woods z -
v . Recognition: The hut is tiny - : o
) The rock has crushed the hut '/ ,

The tiny hut will be at the edge of the wopds - L

: . The rock has crushed the hut at the edge of the wooés

. The rock had crushed the tiny /hut

The-rock which has rolled down the mountain has crushed the ti

. hut .

SThe:rock which has rolled down the,mountain has crushed the tiny ’
-~ . »  hut at the-edge of the woods

S TOR




Set D:
Acquisition:

+

Recognition:

Fillers for
Recognition:

.

"'Sl"' ’ .

3

The man had been bald . .

The man rested on the couch
_The man resting on the -couch read the story

The man read the story in the newspaper

The bald man read the story ‘ )
The man resting on the couch read the story in the newspaper
The bald man read the story im the newspaper

et - (4

The story 1s in the newspapei~

¢ The.-man reads the story : - -

¢

- The bald man is resting on thg;couch
. The man read the story in the newspaper - .
The bald .man resting on the couch reads the story
* The bald man resting on the couch read the story in the newspaper \5’f

The cat ate the goldfish N/ - /
The cabinet which is broken will be mended s 3
The bright student drove to the mansion by the, lake .
_ The horse which won the race ate the fresh hay which was in the
barn -

L 4

Q ~
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v . Experiment II, Sentences

I. , .

the chef entered the kitchen then the rabbi blessed the food

the cowgirl bought the dog before the wolf até it . .

the moron looked at the people then the lovers wrote them N ’, .
s the carpenter fixed' the door before the handyman fell on him -

- the shrewd broker kept'slaves then the senator-called for him
the young mother screamed at the boy when he upset the baby
the librarian coaéhed the actors and they amused the audience
:the shoemaker loved the orphans when he helped business Ve
the technicians disliked the prograqmer and they held up the experiment

o the major liked the fair when the circus came to town,

. the retired boxer.chased the kids and the boy scout helped the blind
the architect built the schools vhile the government subsidized them
the boss hired the pretty typist and the secretary looked at her
the investigator found the ballerina while the artist painted him
the nurse scolded the patient and the farmer fed her ~

. the athlete swam across the river except it wandered toward the chureh
¢ the power stations polluted the sea but it took care of the beach
: the planter grows coffee trees although he ruins the land * * >
the tugboat rescued the damaged ships but it saw the iceberg ’
the marine patrolled the beaches although the enemy scared the officerg

[
-

-

II.
the chef entered the kitchen before the rapbi blessed the food
the cowgirl bought the'dog then the wolf ate the chicken
the moron looked at the people beforé the loWers wrote them
the carpenter fixéd the door then the handyman fell on it .
the shrewd broker kept slaves before the sepator called for him
the young mother screamed at the boy and the girl upset her
the librarian coached the actors when they amused the audience
" the shoemaker loved the orphans and they helped business
the technicians disliked the programmer when they held up the experiment
the mayor liked the .fair and he came to town
the retired bagxer chésed the kids while, the boy scout helped the blind
the architect built the schéols and the government subsidized the park
the boss hired the pretty typist while the secretary looked at her
the investigator found the ballerina and the artist painted her
the nurse scolded the patient while the farmer fed her y
the athlete swam across the river but the tourists wandered téward him
‘the power stations polluted the sea except it took care df the beach
the planter grows coffee trees but they ruin the land
" ‘the tugboat ‘rescued the damaged ships although it saw the iceberg
’ the marine patrolled the beaches but he scared the-officers

»
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the chef entered the kitchen then he- blessed the *food

the c rl bought the dog before the wolf ate the chicken

the moron looked at thespeople then the lovers wWrote poems

the carpenter fixed the door before the handyman fell on it -

the shrewd broker kept slaves then the senator called for them

the ‘'young mother screamed at the bos?when the girl upset her

the librarian coached the actors and 'the commercial amused her

the shoemaker loved the orphans when they helped busihess

_the technicians disliked the programmer and he held@up the experime /)"\

the mayor liked the fair when he came to town T

the retired boxer chased the kids and he helped the blind

the architect built the schools while the government subsidized the “park

the boss hired the pretty typist and the sécretary looked at the shipmepnt

the investigator found the ballerina while the artist painted/her

the nurse scolded the patient and the .farmer fed him

the athlete swam across the river except the tourists wandered towgrd him

the power stations polluted the sea but the city took care of them :

the planter grows coffee trees although they ruin the land

the tugboat rescued the damaged ships but they saw the iceberg

the marine patrolled the beaches although he scared the officers

v

\
v, , s \z ..
\ L . '
R the chef entered| the'kitchen before he blessed the food
] . the cowgirl bought the dog then she ate the chicken
the moron lookéd at the. ebeople e before the lovers wrote poems
the carpenter fixed the door en the handyman fell on the curb
" the shrewd broker kept slaves before the senator called for them -
the young mother screamed at the boy and the girl upset him
the 1librgrian coached the actors when the commercfal amused her
thé shoemaker loved the orphans and the manufacturers helped him
the technicians disliked the programmer when he held up the experiment
the mayqr'iiked the fair and it came to town
.the retired boxer chased the kids while he helped the blind
the architect built~the schools and he subsidized the park
the boss hired the pretty typist while the secretary looked at the shipment
the investigator found the ballerina and the artist painted the pprtrait
the nurse scolded the patient while the farmer fed him
the athlete swam across the river but the tourists wandered toward: it
the power stations polluted the sea except the city took care of them
the planter grows coffee trees but the c}imatea!ﬁins hih
the tugboat rescued the damaged ships although they saw the iceberg
the marine patrgplled the beaches but they scared the officers
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Q“ the chef entered the kitchen then the rabbi blessed it
: the cowgirl bou the dog before she ate the chicken

_ . the, moron looked at the people then he wrote poems -
the carpenter fixed the door. before the handyman fell on the curb
» the shrewd brokeér kept slaves then the senator called for legislation
the young mother screamed at the boy when the girl upset him
the librarian coached the actors and tHe commercial amused them
the shoemaker loved the orphans when the manufacturers helped him-
the technicians disliked the programmer and the strike held them up .
the mayor liked the fair when it came to town
the retired boxer chaged- the kids and they helped the blind p
. the drchitect built, the schools while he subsidized the park ’/
the boss hired the pretty typist.and he looked at the shipment
the investigator found the ballerina while the artist painted the portrait
the nurse scolded the patient and the farmer fed the cow
the athlete swam ‘across the river except the tourists wandered toward it
the power stations polluted the sea but the city took care of it
the planter grows coffee trees although the climite ruins him
the tugboat rescued the damaged ships but the airplane saw it
the marine patrolled the beaches although they scgred the 6fficers

3

-

VI. o ‘ o L .
the chef enteéed the kitchen before the rabbi blessed it
the cowgirl bought the dog'then it ate .the chicken
the moroh looked at the people before he wrote poems .
- the carpenter fixed the doort then he fell on the curb a L
) the shrewd broker kept slaves before the senator called for legislation
the young mother screamed at the boy and the girl upset the baby | -
'EEe librarian coached the actors when the commercial amused them . N
e shoemaker loved the orphans- and the manufacturers helped they °
the technicians disliked the programmer when the strike held them up
the mayor liked the fair and the circus dame t9 him
the retired boxer chased the kids while .they-Helped the blind : )
* the architect built the 'schools and tley Subsidized the park ’
the boss hired the pretty typist while he looked at the shipment . ;'
the investigatdr found the ballerina and he painted the portrait
the nurse scolded the patient while the farmer fed the cow
-the athlete ‘swam across the river but the tourists wandered toward the church
. the power stations- polluted the sea except the city. took care of it
the planter grows cofifee treed but the climate ruins them
_ the tugboat rescued the damaged ships although the airplane .saw it
‘ the marine patrolled the beaches although the enemy $cared him

N N ) T *
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the chef entered the kitchen then it aught fire s *
, _ the cowgirl bought the dog hefore it ate the chicken - . = ‘. .
-~ *  the moron looked at the peoglb\then they wrote poems -
’ the carpenter fixed. the door before he fell on the curb
the shrewd broker kept slaves then he called for legislation
the” young mother screamed at the boy when the girl upset.the baby
the librarian coached the actors and the commercial amused the audignce
the shoemgker loved the orphads when the manufacturers helped them
the technicians disliked the programmer and the strike held him up
the mayor liked,the fair when the circus came ‘to him
the retired boxer chased the kids and the boy scout helped him
the architect built the schools while they subsidized the park
the investigator found.the ballerina while he padnted the portrait . .
. the boss hired the pre‘}§ typist and she looked at the shipment
L the nurse scolded the patient and she fed the cow ‘ )
. ' the athleté swam across the river except the tourists wandered toward the church
vz the power stations polluted the sea but the city took care of the beach
— the planter grows coffee trees although the climate ruins them R '
the tugboat resecued the damaged ships but the airplane saw them *
\\/ the.marine patrolled the beaches but the enemy sca;ed him )

\

VIII. ’

,cowgirl bought the dog then the Wolf até her
) . 1e moron looked at the people befote they wrote poems
.the carpenter ixed the door then it fell on..the curb
the shrewd broker' kept slaves before he called for legislation
the ydung mother screamed at the boy and she upset the baby
the librarian coached the actors-when the commercial amused the audience
the shoemaker loved the orphans and the manufdcturers helped business
the technicians disliked tHe programmer when the strike held-him up
the mayor liked the fair and the circus came to it
¢ the retired boxer chased the kids while the boy scout helped him . .
. the architect built the schools and the government subsidized him. \ . ’
< . the bogs hired the pretty typist while she looked at the shipment
the, inVestigator found the ballerina and she painted the portrait
the nurse scolded the patient.while she fed the
' the athlets swam across tlie river but he wandered tbward the church
: the power stations polluted the sea except the city took care of the beach
the planter Erqws coffee trees but the climdte ruins the land t
the tugboat rescued ‘the damaged, ships although’ the airplane saw them .

the marine patrolled.&he beaches but the enemy shelled them
A
/
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'IX.Q
the chef entered the kitchen then the ‘rabbi blessed him
the cowgirl bought the dog before the wolf até.her
the moron looked’at the people then the lovers wrote him
the carpenter fixed the door before it fell on the curb
the shrewd broker kept slaves then they called for.legislation
the young mother screamed at the boy when she upset the baby
" the shoemaker loved the orphans when the manufacturers helped business
the librarian coached the actors and she amused the 'audience )
the technicipns disliked tlie programmer and the’strike held up._the experiment
the mayor liked the fair when the circus came to it
the retired boxer chased the kids and the boy séout helped them
the architect built schools while the government subsidized him
the boss hired the pretty typist and the, secretary looked at him .
the investigator found the ballerina while she painted the portréit"
the nurse scolded the patient and he fed the cow
.the athlete swam across the river except he wandered toward the’ church
the power stations pollutéd the sea but they took carée of the beach
* . the‘plantér &Eﬂﬂ? coffee trees although the climate ruins the land

the tugboat rescued the damaged ships but the airplane saw the iceberg
the marine patrolled the beaches although the enehy shelled them

S
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the chef entered the kitchen’ before the rabbi blessed him
the cowgirl bought the dog then the wolf’ ate it A\

- the mogon locked at’ the people before the lovers wrote him
the carpenter fixed the door then the handyman feil on him
“the shrewd broker kept slaves.before they called’ for legislation,
the young mother scredmed. at the boy and -he.,upset the baby
the librarian coached the actog‘ when she .amused the audience

&

the shoemaker, loved the orphans--and he helped business

the tecfinicians didliked the programmer when the strike held up the experiment

the mayor liked the fair and the circus, came to town

"the retired boxer chased the kids while the boy scout helped them -

the architect built the schools and the government subsidized them

the boss hired the pretty typist while the secretary lookedat him

the- investigator found the ballerina and the a&%iwt painted him

the nurse scolded the patient while he fed the ‘

the athlete swam across the river but if wandered toward the church

the power statioms polluted the sea excppt they tool care of the beach

the planter grows coffee trees but he Ruins the 1

the tugboat rescued the damaged ships although the %irplane saw the iceberg
_the marine’patrolled the beaches but .th& enemy scared the officers .




