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. Analysis of two chimpanzees’ conversations with their teacher during a tool-
use training task demonstrated that chimps use lexigrams, a humanly devised
visual symbol system, selectively to encode perceived variability; that is, they
senerally used their symbels to differentiate alternative possibilities or to
represent change or novelty in a situation. In contrast, they tended to leave-

unsaid what was unchanging, repetitiv

¢, or the unique possibility in a situation.

Perceived variability influenced not. only which symbols were selected but also
. utterance length: A single dimension of variability in a situation leads to

single-lexigram utterances; multiple

dimensions are associated with multi-

lexigram utterances. This pattern of results indicates that the absence of
formal grammatical structure in chimp language does not imply that utterances

beyond one word in length are either

rote -strings or imitations. The chimps’

tendency to mention the variable while leaving the constant or redundant
unsaid is, moreover, strong support for the position that their use of a humanly
devised symbol system is more than a series of conditioned responses.

The goal of this article is to explore the
possible commonality between chimp and
child in the cognitive determinants of lan-

" guage use through examining the role of

perceived variability in the chimpanzee’s
linguistic communication. Perceived varia-
bility is an important factor in the language
use of humans, both children and adults.
Greenfield and colleagues have shown that
even children at the one-word stage (be-
tween 1 and 2 years of age} use their single
words selectively to refer to the variable
aspects of a referential situation; con-
versely, they leave unsaid those aspects of
the situation that are constant or unchang-
ing (Greenfield, 1978b, 1982; Greenfield &

This research was supported by National Institute
of Child Health and Human Development Grant HD-
06016 and by Division of Research Resources, Na-
tional Institutes of Health Grant ARB-00165 to

- Yerkes Regional Primate Research Center, Emory

University. The research was conducted at the Lan-

guage Research Center, Georgia State University. We

:lhink Janet Lawson for her help in tabulating the
ata. '

Requests for reprints should be sent to Patricia M.

Gresnfield, Department of Psychology, University of

Ca_lifornia, Los Angeles, California 90024.

-

Dent, 1979; Greenfield & Smith, 1976;
Greenfield & Zukow, 1978). .

Uncertainty, as the term is used in se-
mantic information theory (developed by
Carnap & Bar-Hillel, 1853), exists to the
extent that there are alternatives in a given
referential situation. The alternatives may
exist across either space or time. In this
theoretical framework, a message element
is objectively informative to the extent that
it resolves uncertainty by selecting from
among the possible alternatives. Uncer-
tainty in information theory does not refer
directly to an internal state. It refers rather
to external, observable variability that may
be hypothesized to induce an internal state
called uncertainty. Because it is possible to
observe and measure external variability
but not internal uncertainty, it may be less
misleading to substitute the term “variabil-
ity” in most contexts in which an infor-
mation theorist might speak of “uncer-
tainty.”

The distinction "between information
{which resolves uncertainty ) and certainty
is the psychological basis for the distinction
between assertion and presupposition in
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language. A presupposition is ‘assumed
rather than stated. An assertion is stated.
This parallels the situation in the child’s
single word utterances: What, from the
.child’s point of view, can be assumed is not
stated; what cannot be assumed or taken
for granted is given verbal expression by

the single word. And it is the relatively-

certain, constant, or old element that is
assumed, the relatively uncertain, variable,
or new one that is stated. Sometimes infor-
mation presupposed by one utterance has
been stated in a pzevmus utterance. The
earlier assertion is termed “old informa-
tion” (Haviland & Clark, 1974). Rather
than repeating old information, later utter-
ances emphasize new information. In this
way, the cognitive distinction between con-
stant and variable, between old and new,
forms the psychological basis for the lin-
guistic distinction between presuppos1t10n
and assertion.

Probably the most basic form.of varia-
bility is change. The orienting reflex is a
very basic human response to change. Ac-
cording to the research of Kagan and oth-
ers, two types of change—contrast and

movement—are the prime determainants of )

visual attention during the first weeks of a
child’s life (Kagan, 1970b). In visualcon-

trast, the presence of an object against a -

plain background creates a visual change
at the ob_';ect s edge. In object movement,
the change is one of location. Later in the
first year, children build up internalized
schemata, which form a standard against
which change is assessed, and, most impor-
tant, moderate discrepancy from such sche-
mata attracts the infant’s attention (Kagan
1970a). Our hypothesis, tested in a number
of studies, has been that human language
is from the beginning used selectively when
. the speaker perceives variability of one sort
or another: to mark points of change, de-
viation from the familiar, choice from
among alternatives.

Another way of putting this claim is to
say that principles of selective attention
become principles of selective word use and
that, thus far, the construct encompassing
the deployment of attention across the wid-
est range of concrete situations is the-con-

‘cept of variability. Our research has inves-
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.action varies. Or, in the opposite case, she *

tigated the notion of vanabihty by si
naturalistic data and experimental tech
niques. In general, we have found that, fy
the one-word stage to adulthood, hum&n
beings use their language to express th
aspects of a situation in which alternative
exist or there is change over time (Green
field, 1978b; Greenfield & Dent, 1979, 1989
Greenﬁeld & Smith, 1976; Greenﬁeld
Zukow, 1978).

In our earliest research (Greenfield?
1978b; Greenfield & Smith, 1976}, sourcess
of perceived variability were indirectly in
ferred from an analysis of the naturall

occurring referential situation in relation:

to the child-speaker and his utterane
Such analyses provided a rich source of;
hypotheses, but we later moved toward;
more direct tests of our hypotheses—on the:
one hand, through experimental manipu
lation of alternatives and change within a:
potential referential situation and, on th
other- hand, through ohservation of the.
child-speaker’s visual attention and behav-
ioral construction of alternatives. -
First, an example of experimental manip-’ e
ulation: In a study with mothers, Greenfield ,35 '
and Zukow (1978) created individualized %! ﬁg-
scripts for mothers based on. a particular %
chiid’s own word use and vocabulary, and 3
embodying particular patterns of constancy :
and variability. In one pattern the mother
might tell the child to take off a series of %
items of clothing, for example, hat, jacket.
Here action is constant, while object of

might tell the child to first put-on a hat and "
then take it off. Now action is variable, -
while cbject remains constant. A prerequi- .
site for such a procedure is that the child
have the vocabulary to express either the °
change of state (on, off) or the items of -
clothing {(hat, jacket). It was found that
children selectively imitate the variable ele- =~
ment as the sequence unfolds. When object
varies, the child will mention the object
name; when action varies, it will be the
action that receives linguistic mention.
This procedure, although involving experi-
mental manipulation of variability, had the
weakness that the variable element in the
nonverbal referential situation was also the
variable element in the mother’s verbal in-
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structions. A later -study used a similar
procedure but eliminated this sort of verbal
instruction; it demonstrated that children
respond linguistically to perceived variabil-
ity in the nonverbal situation, not merely
to perceived variability in language (Green-
field, 1982). Another study showed experi-
mentally that, in the age range from 6 Years
to adult, at more advanced stages of lan-
guage development, the grammatical form
and the semantic content of complex Jin-
guistic constructions selectively emphasize
“the variable elements in the stimulus situ-

ation which they describe (Greenfield &

Dent, 1979, 1982).
Most relevant, however, to the chimpan-
zee research reported here are the results

for young children at the earliest stages of -

language, particularly the one-word period,
for this stage of linguistic development is
most similar to that of the chimpanzees.
An example of the human focus on varia-
bility in the one-word period is the follow-
ing: A male child names a person who has
Just come into his field of visual attention
but does not, over a period of time, name
his caregiver with whom he has been inter-
acting. (The child has both names in his
lexicon.) In this example the child uses
language to refer to the novel, leavinig the
old or constant unsaid. 7

This example is a good one to illustrate
how informativeness in language results
from a coordination between language and
the ontogenetically preexisting perceptual
orientation to a new stimulus. Orientation
to novelty is also a pervasive and funda-
mental fact of adult selective attention
(e.g., Feigenberg, 1969). This same princi-
ple is also widespread in the animal king-
dom (Hinde, 1966; Jewell & Loizos, 1966;
H. 8. Terrace, personal communication,
1981) and is certainly even more notable in
chimpanzees (Rumbaugh & Pate, 1984).
Selective attention to novelty would, there-
fore, be a capacity available to chimpanzees
being taught a humanly devised symbol
system. Indeed, chimps have been observed
to make a special noise when they see soIme-
thing strange (Yerkes & Learned, 1925) or
new {observations made by second author),

The point of the present research was to
determine whether the acquired symbols of

Sherman and Austin, two chimpanzees
being taught a keyboard-controlied visual
symbol system by Savage-Rumbaugh and
co-workers (Savage-Rumbaugh & Rum-

baugh, 1978; Savage-Rumbaugh, Rum-

baugh, & Boysen, 1980) would be used to
mark perceived variability, as is the case
for human children.

Recently, much doubt has been cast on
the ability of chimps to acquire syntax
when taught a humanly devised language
system (Terrace, 1979). Syntax is the hall-
mark of the formal side of human language.
However,. it is far from the center of lan-
guage’s communicative function (e.g., Gi-

von, 1979; Greenfield & Smith, 1976; Ochs,

Schieffelin, & Platt, 1979). Up to now no
one has systematically examined the par-
allels between child and chimp in the area
of communicative function. The examina-
tion of informativeness in chimpanzee lan-
guage use has implications for the nature
of constructed symbolic meaning and for
the relation between language and cogni-
tion in the chimpanzee. It seems entirely
possible that when chimpanzees learn lan-
guage from human beings, this language
learning utilizes the chimp’s preexisting
cognitive system and enables thig system
to expand beyond its normal limits,

When the first methods for teaching
chimpanzees human language began to
achieve some success in the late 1960s and
early 1970s, (Gardner & Gardner, 1969,
1971; Premack, 1970; Rumbaugh, 1977),
there was much enthusiasm for the linguis-
tic capacity of the chimpanzee in compari-
son with that of a child. More recently,
however, there has been increasing skepti-
cism concerning the chimp’s ecapacity for
syntactic language (Savage-Rumbaugh et
al., 1980; Terrace, 1979). It may be, how-

ever, that syntax is not the place to iook

for human-chimp parallels. Because of a
common evolutionary -history before lan-
guage developed in the human species, it
seems more likely that commonalities
would be based on an evolutionarily prelin-
guistic cognitive system and its relation to
linguistic communication, rather than on
language taken as'a formal system in itself.
The present study of 2 male chimps, Sher-
man and Austin, uses the idea of perceived
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variability to explore commonalities in the
cognition-language interface in child and
chimp. ‘

Such an enterprise has relevance not
only to the question of human-chimp par-
allels but also to the nature of meaning in
the chimpanzee's use of humanly created
languages. Literature that deals with this
topic (Brown, 1973; Limber, 1977; Mistler-
Lachman & Lachman, 1974; Terrace, 1979)
often gives the impression that the only
alternative to syntax in chimp language use
is the presence of specific conditioned re-
sponses. Thus, there is a particular need
for a method of analysis that looks system-
atically at the chimp’s use of language to
signal meaning. The concept of using lan-
guage to signal perceived variability pro-
vides a conceptual basis for just such an
analysis. If our hypothesis that chimps, like

children, use their language systematically .

o signal perceived variability is confirmed
by the dats, then it is reasonable to con-
clude that chimp language is more than a
conditioned response, even though it has
no formal syntax with which to create an
internal linguistic structure. In sum, it is
suggested that in the evaluation of chimp
language, too much attention has been paid
to the syntactic aspect of language use and
not enough to the pragmatic, the meaning-

ful use of language in context. Recently, an:

article was published which explored chim-
panzees’ use of language in relation to its
verbal or discourse context (Van Cantfort
& Rimpau, 1982). Up to now, however, no
one has systematically explored chimpan-
zee language as it relates to the chimpan-
zees’ perception of nonverbal context.
What follows is a first attempt at a prag-
matic analysis of chimp language in its
nonverbal context.

Method

Selection of the Data

The data selected for the following analysis were
¢ollected before the analysis was conceived. The analy-
sis itself was performed primarily by the first author,
who was not present at, and played no part in, the
teaching of the chimpanzees or the collection of the

data. The data themselves were collected by the second -
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author, who provided both the contextual descriptiong
of the events that co-cccurred with word usage and
the history of the subjects, During the span of time
covered by this analysis, the second author was at-
tempting to expand Sherman's and Austin’s tool use
skills and vocabulary. The data center around typical
training sessions, and no attempt was made, by the
second author, during these sessions to encourage the
chimpanzees to encode anything other than tool
names, The remainder of the encoded events reflect
the chimpanzees’ own judgments zbout when to use
symbols. In no case was any constraint placed on the
chimpanzees’ length of symbol strings. -

Because the analysis presented here had not been
developed at the time the data were collected, trainer-
bias, a pervasive factor in chimp language research,
was, in the present study, totally absent.

The specific days’ data used in the analysis of
perceived variability were randomly selected according
to the following constraints: {(a) that the principal
teacher-caregiver (the second author) be present, (b)
that the data occur within a 6-week time span prior
to the date of the analysis, {c) that they center around
the tool use task (This criterion was selected because
we wanted to assure ourselves that the events of
interest were present in the data we chose to focus
on). All data in this period included instances of
unanticipated spontaneous symbol usage by the chim-
panzee, and these cecurrences were noted on each day
by the principal teacher in the daily records, Tha
competence of the chimpanzees in the specific tool
task around which the data centered was about the
same througheut the period sampled.

The tool use task was chosen as the focus of this
data analysis because it provided a stahle situation in
which the chimpanzee was free to express virtually
anything to the teacher; yet it was structured to the
extent that a routine set of events typically oceurred
which could be anticipated by both the chimpanzee
and the teacher. This structure permitted the chim-

. banzee the freedom not to comment on many things

if he did not want to, as the rofitine was known to
both chimpanzee and teacher and did not need to be

. “discussed” at every point, On the other hiand, knowl-

edge of the routine also encouraged the chimpanzee to
request changes in the routine if he did not want to -
follow it, because the teacher would otherwise antici-
pate continuing with the routine. In addition, at many
points in the routine, there existed opportunity for the
chimpanzee-to specify which of a number of alterna-’
tive things he would prefer to do on that oceasion, |
which thus provided for situational variability.

Description of a Tool Use Cycle

During these training sessions, the teacher and the
chimpanzee repeatedly cycled through a routine with
the fellowing format:

1. The teacher selects a food unless the chimpanzee
specifies a particular food by name. Variants at this

point included (a) asking the teacher to tickle, (b) .

asking the teacher to take the chimpanzee to other
locations, and (¢} the teacher’s offering to get food,
perhaps a specific food; for the chimpanzee, (These




variants were encoded at the keyboard by either the
chimpanzee or the teacher.)

2. If the chimpanzee requested food, the teacher
“went to the sink-room to retrieve the food that the
chimpanzee had requested. The chimpanzee could
either wait by the keyboard or accompany the teacher.
At the refrigerator the chimpanzee might be asked to
select the food he requested at the keyboard. On some
occasions he would help place a portion of the foed in
a bow! and he might taste the food.

3. The chimpanzee would then accompany the
teacher to an area where a number of different tool
sites were located and watch as the teacher put the
food in a tool site. The teacher carried with her a
number of tools that would be used to extract foods
from the various sites. The chimpanzee (if he wanted

the food) would typically ask for a specific tool. The

teacher would find that tool (regardless of whether or
not the request was correct) and give it to the chim-
‘panzee. If it was not the correct tool and did not work
in the tool site, the chimpanzee would often request
- another tool, If the chiinpanzee did not want the food
ohtained with the correct tool, he would generally
request something else.
4, After obtaining the food, the chimpanzee would
' return the tool to the toel kit, and the eycle would be
repeated as long as the chimpanzee requested foods.
When the chimpanzee requested other things, these
requests would be granted and the tool use cycle would
be interrupted. :

Nature of the Data

. Sherman and Austin use a visual symbol system.
o The symbols in the system, lexigrams (geometric sym-
bols composed of one or more of nine different ele-
ments), are produced as a visual video. display by
depressing keys on a vertically mounted keyboard.
The keys are linked to a computer which produces a
printout of all “verbalization.” This record is supple-
mented by a data-coding device through which the
“speaker” is identified and certain cther contextual
notes are made by the teacher as the utterances oceur.
In the present study, the records consisted of this
computer printout, suppiemented by detailed contex-
tual notes made by the teacher.

It should be ricted that each chimpanzee had con-
stantly availahle, on the keyboard, 100 lexigrams. The
lexigrams stood for foeds, other objects, locations,
activities, and people. The chimpanzee could use any
lexigram at any time, and the teacher would comply
with any request if pessible. In addition, the chimpan-
zee often used nonverbal means of requesting things
that were not encoded on the keyboard. The teacher
was also sensitive to these requests and would henor
them if possible.

The data for purposes of this analysis consist of all
utterances that are not complete imitations of the
teacher’s previous utterance, That is, all partial imi-
tations as well as all spontansous (nonimitative) ut-
terances were included. The category of imitations,
excluded from the analysis, includes partial or rear-
anged imitations, as long as no “new” lexigram was
dded. This category comprises a relatively small
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number of Sherman’s and Austin’s utterances {see
Table 2). )

Two transcripts_{one for each chimpanzee} were
randomly selected from the data generated during the
type of training session described in a preceding sec-
tion. The initial session chosen for Sherman was the
79-min session that occurred on September 18, 1981,
(Tahle 1), and the initial sessicn chosen for Austin
was the 49-min session on QOctober 27, 1981 (Appen-
dix}. These sessions were not unusual in any way.
Many sessions contained far more original utterances
than occurred on these particular dates; however, the
goal was not to focus on the most exciting sessions,
but rather on the average sessions, because it was
thought that the capabilities of the chimpanzees were
most accurately and conservatively reflected in the
average sessions.

Method of Analysis

The analysis began with.the identification of the.
variables thai existed in the tool use cycle. Essentially
there were three variables in the situation: which food
would be baited, which too! would be required to obtain
it, and whether the chimp would stay put or change
location. These are considered variables because each

_ dimension contains more than one possible value.

(Here, value is being used in a gualitative rather than
quantitative sense.) Thus, for example, the foed vari-
able contains values such as M&M’s, sweet potato,
orange drink, and peanut butter; the tool dimension
contains values such as wrench, key, and straw. These
values were intrinsic to the routine itself and were to
one extent or another operative for both chimps.

The goal of the analysis was to determine whether
the chimps used their lexigrams selectively to choose’
a particular value in situations in which a given di-
mension was in fact varying, rather than mentioning
a dimension that was constant or redundant. In cax-
rying out this analysis, we considered both variation
over time, that is, change, and variation at a single
moment, that is, the array of alternatives that existed
on a given dimension at a particular peint in time.

Our hypothesis was that the chimps would tend to
use their lexigrams to mark change or to differentiate
alternatives, rather than to mark constant, redundant,
or repetitive aspects of situations in which, in terms
of their past history and present circumstances, there
seemed to be but a single unique possibility.

Thus, during the utterance-by-utterance analysis,
each spontaneous statement or request that the chim-
panzee made was evaluated in terms of what the
chimpanzee actually encoded and of what factors (both
ohjective and subjective) were potentially available for
encoding in that situation. It was also noted whether
the chimpanzee had encoded any of these items during
earlier eycles and thus could now presume that some-
thing that had been verbalized earlier (such as a desire
to accompany the experimenter to the sink-room)
would be inferred by the experimenter and need not
be verbally encoded again. With each successive utter-
ance, we asked: Is the chimpanzee encoding the as-
pects of the situation whose variance is, at this point
in time, the most salient? Or does his encoding simply
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reflect imitation of the teacher or routinized requests )

that are not sensitive to the constantly clianging as-
pects of the situation?

In addition to the major variables of tool, food, and
location described above, there were also mnderatmg
variables relating either to the state of the chimpanzee,
unexpected intrusions into the routine, or individuat
personality predxsposxtmns An example would be the
chimpanzee’s state of hunger: As a tool use session
progressed, the chimpanzee became progressively less
hungry. This meant that although a set of alternative
foods was present objectively, its subjective presence

would gradually be diminished for the chimpanzee

across cycles.

Once the utterance-hy- utterance analysis was com-

pleted for both Sherman and Austin, four more ses-
sions (two for each chimp) were random-ly selected for
the same 2-month period that the initial sessions were
drawn from. The sessions selected for Sherman oc-
curred on: October 19 and 22, 1981; for Austin, October
20 and 26 of the same year. The data from these
additional sessions were then summarized in order to
determine whether they supported the results of con-
clusions reached during the utterance-by-utterance
" analysis. Table 2 presents the major quantitative fea-
tures of the data for initial and later sessions for both
chimps. It is discussed when the data from the addi-
tional sessions are presenied in a later part of the
Results section.

Results
Utterance-by-Utterance Analysis

"The linguistic data used in the utterance-
by-utterance analysis can be found in Table
1 (Sherman) and Appendix (Austin). These
list all utterances that occurred, both for
the teacher and the chimpanzees. The ut-
terances are laid out cycle by cycle.

The initiat food request comprises Part

1 of each cycle, and the initial tool request -
comprises Part 2 of each cycle, as described

above. In Part 1, it is possible for the chim-
panzee to also select a location and/or ex-
press his desire to accompany the teacher
to the sink-room. Thus, what is termed the
“initial food request” is often, in reality, a
request for both food and change of loca-
tion.

The analyses are presented separately for-

each chimpanzee because the animals dif-
fered in a number of ways regarding their
patterns of symbol selection even though

their training histories were v1rtually iden- .

tical.

Sherman .

- Percetved variability influences utterance
length. Initially, one of the most striking
results of the analysis of the role of per-
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ceived variability was that food requests

“were, on the average, considerably longer

than tool requests. "Whereas Sherman’s
spontaneous food requests consisted of
combinations of up to four lexigrams, the
initial tool requests consisted of a single
lexigram in 14 out of 16 cycles (Table 1),

- This difference reflects the lesser degree of
variability inherent in the situation once g -

tool site has been baited with food. At this
point, attention is focused on the site, and
the only variable (and therefore untertain)
element is the specific tool which is needed,
Note too (Table 1) that food is never men-
tioned as part of the tool request, even
though it is the ultimate goal. By this time
in the routine, the food has become “0ld”
information that can be taken for granted.!
What is sfill in question i$ which of the

© alternative toocls can be used to obtain that -
food, and this is the only information that .

Sherman (or Austin) verbalizes. However,
at the beginning of each cycle, and partic-
ularly at the beginning of the first cycles, a
number of other things need to be. estab-

- lished: {a) Will the chimpanzee accompany
the teacher as she leaves the tool site area; -

{(b) once that area is left, will they go to the
sink-room or will they go elsewhere, and
{c) what. food will they get in the sink-
room? Thus, the number of sources of var-

iability is greater at the time of the initial.

food request than at the time of the initial
tool request.

The difference in length of request in
these two situations suggests that perceived
variability affects not only what seman-
tic functions are linguistically realized but
also utterance length. Multiple sources of
variability thus seem to favor lexigram
combinations, whereas the presence of but
a single source of variability favors single-
lexigram utterances. This line of thinking
suggests that “word” combinations may be
influenced more by the arrays of behavioral
alternatives available to the chimpanzees
than by knowledge of grammatical “rules.”
Indeed, in these data, no evidence was
found that combinations are, in any way,
related to syntactic rules. Word order, the
only syntactic means available to the

! The chimps were never trained to refrain from

mentioning the food name in this part of the cycle -

(Savage-Rumbaugh, 1984).




Table 1
Transcript of Tool Use Session: Sherman, 9-18-81

‘ PERCEWED_ VARIABILITY AND SYMBOL USE IN CHIMPANZEES

Cycle Cycle .
: part Speaker

Cycle Cycle

*no. Utterance no. part Speaker Utterance
f Sherman: Go sink-room playroom or- t  Sherman: String.
) ange-drink. Teacher: Yes string.
Teacher: No playroom. 8 Teacher; (Question) food sink-room,
{Question) go sink-roem or- f  Sherman: M&M sink-rocm food. .
. ange-drink. Teacher; No M&M. Yes go smk -room
Sherman: Go sink-room orange dnni{ food.
Teacher: Yes. t  Sherman: Lever.
"=t Sherman: Lever. o Teacher: Yes lever.
. Teacher: Yes give Sherman lever. .9 Teacher: (Question} go liguid hot lig-
f ~ Sherman: Go orange-drink, - uid sink-rocm.
Teacher: (Question) crange-drink f Sherman: Hot M&M.
cheese. ‘ Teacher: No M&M. Yes go sink-room
Sherman: Cheese orange-drink go. food.
Teacher: Cheese orange-drink sink- - Sherman: Go food sweet—potatn MEM.
room. | Teacher:. Yes.
5 Sherman: Go cheese sink-room [sink- t  Sherman: Key give [give].
' room) orange-drink, Teacher: Yes give key.
Teacher: Yes.» 10 f Sherman: M&M. -
Sherman: String. Teacher: {Question) go sink-room
Teacher: Yes string. M&M.
Teacher: {Question) go sink-room get d Sherman: Sink-room Mé&M.
. M&M. Teacher: Yes go.
f  Sherman: Go M&M. t  Sherman: Stick.
" Teacher: Yes M&M sink-room go ‘Teacher: Yes stick.
Sherman: Stick. 11 f  Sherman: Go peanut M&M.
Teacher; Yes stick. Teacher: No peanut M&M.
Sherman: Peanut. {Question) go sink-room
Teacher: Peanut sink-room (questlon) coke.
go. Sherman; Coke sink-room food.
Sherman: Go peanut., ‘Teacher: Yes.
Teacher; Yes. t  Sherman: String. (incorrect chmce)
Sherman: Wrench. Sponge.
f  Shermzn: Orange-drink. Teacher: Yes.
Teacher: No orange-drink. Sponge,
: {Question) go sink-room 12 Teacher: Glass get.
food. f  Sherman: M&M food. _
Sherman: Go sink-room orange- drmk Teacher: Yes go sink-room food
Teacher: No orange-drink. M&M.
{Question) go sink- room pea- t  Sherman: Wrench.
nut ME&M. Teacher: Wrench yes.
Sherman: Sink-room M&M peanut. 13 Teacher: (Question) go sink-rocm
- Teacher: Yes. Milk.
t  Shetman: Stick. (incorrect choice) f  Sherman: Milk.
Straw {incorrect choice) Teacher: Yes go.
money. t  8herman: Straw.
Teacher: Yes money, [Cheese.] * - . Teacher: Straw yes.
-. Bherman: Money. 14 f Sherman: M&M.

_Teacher: Yes money. Teacher: M&M gone gone gone,
Sherman: M&M, Sherman: Sink-reom food M&M.
Teacher: (Question) go sink-room Teacher: M&M gone.

] . Sherman: Food sweet-potato.

s Sink-room M&M. Peanut.
v Yes: Teacher: Yes peanut sweet-potato
s Wrench, " food sink-room.

‘Yes wrench, t  Sherman; String.

(Question) go sink-room Teacher: String yes.

food. 15 f  Sherman: Sink-room [smk rﬂom] pea-

nut.
Teacher: Yes go sink-room peanut.

(table continued)
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Table 1 (continued)

Cycle Cycle

no. part Speaker Utterance

Cycle Cycle

no. part Speaker Utterance

t  Sherman: Lever.-

Teacher; Lever yes.

Sherman: Orange-drink. )

Teacher: Yes go sink-room orange-
drink.

18 f

t  Sherman: Sponge give.

- Teacher: Sponge ves.
Sherman: Sink-reom,. .
Teacher: Yes go sink-room. .

Nofe. f = initial food request; L = initial tool request. Periods are used to represent a lexigram that is obligatoril;

used to signal the end of an utterance. {Question) =

lexigram, Brackets indicate an accidentally activated symbol,

question-mark lexigram; hyphenated word = smgl

* The peanut lexigram was originally used to refer to peanut butter. In Cycle 11 it is used to modify M&M

form peanut M&M

chimps, seems essentially random, whether
considered from the point of view of surface
structure (subject-predicate), base struc-
ture (case relations}, or function (topic—
comment).
A second major pattern relating to the
influence of perceived variability was the

progressive shortening of Sherman’s initial

spontaneous food requests as repetitive as-
pects of the tool use routine became estab-
lished within the context of that particular
training sessin. Sherman begins with a
four-lexigram combination in his first food
request (Cycle 1, Table 1), produces a two-
“lexigram utterance on Cycle 2, and reduces

" it to a single-lexigram request on Cycles 4—

6 and Cycle 10 (Cycles 3, 7, 8, and § were
not analyzed because the requests were not
spontaneous; they were preceded by ques-
tions on the part of his teacher).

" Looking at this trend in terms of chang- -

ing semantic content as the utterances get
shorter, we find that what drops out is
reference to Sherman's own movement and
location. What remains is reference to a
specific food. (For example, contrast the
initial food request of Cycle 1 with that of

Cycle 6 in Table 1.). This change in content

confirms our hypothesis of a linguistic em-

phasis on perceived variability, for move- .

ment and location patterns have now be-
come repetitive from cycle to cycle whereas
food still continues to involve a choice from
among an array of alternative possibilities.
This choice, moreover, often changes from
cycle to cycle.

A lengthening of the food request on
Cycle 11 (Table 1), although reversing the
above trend toward shorter food requests,

nevertheless confirms our general hypoth
esis by showing the extremely subtle differ
entiation of alternatives. On the trial he
fore, the teacher's response to Sherman’
request for M&M’s had been to introduc
him to a new food (chocolate-covered pea
nut M&M s), which she had labeled atcord
ingly as “peanut M&M.” On this trial
Sherman signals his desire for this nove
food by producing a three-lexigram reques
go peanut M&M. The double-lexigram foo
label is informationally essential in thi
situation, for it. distinguishes peanu
M&M’s from two other foods also availabl
and requested in the same session, regular:
M&M’s and peanut butter, each labelec
with the individual lexigrams M&M and:
Peanut. Here a single-lexjgram messag
would be ambiguous: Peanut could mean
either peanut butter or peanut M&M
M&M could mean either plain or peanu
M&M. Sherman’s two-lexigram combina
tion peanut M&M effectively disam
biguates the alternatives that exist in th
situation. Here again, an additional sourc
of variability is reflected in a longer utter
ance: The chimp must take account of two
dimensions, type of food and type of M&M
in order to specify exactly what he wants
given the present array of alternative foods

Why Sherman adds go to peanut M&M :
in the utterance being analyzed is less clear.”
However, it seems likely that the longer
utterance is a response to ariother form Of_
variability, novelty, for peanut M&M’s are .
new to Sherman. If so, novelty or “new
information” results in a more explicit lin-
guistic encoding for the chimpanzee, just as
it does for the human child or adult.
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The superordinate is used to partition

relevant alternatives. Another pattern
- that also confirms our hypothesis is Sher-
man’s use of the superordinate term “food”

in contrast with subordinate terms naming

specific foods. Indeed, Sherman’s usage
confirms Brown’s (1958) point about hu-
man beings: that they tend to use labels at
an appropriate level of generality necessary
to make distinctions that are functional for
the particular activity in which they are
ngaged. First, “food” is used when it can
*contrast with “liquid,” seeming to indicate
‘that any of several foods would be accept-
ble, in contrast to liquids. (Indeed, Sher-
man had learned the lexigram liquid by
eing asked to contrast a number of liquids

& with a number of foods.) One example oc-
rs in Cycle 9 (Table 1). However, the
clearest example is in Cycle 11 (Table 1) in
which, after denying a request for peanut
M&M’s, the teacher verbally offers Sher-
man a liguid (Coke). He responds Coke

209

‘name, reflecting the fact that he must dis-

tinguish a particular food choice from an

array of alternatives.

choice of subordinate over superordinate
W
sibilities for partitioning alternatives that

exist in a particular situation.’

The use of location terms reflects the op-
eration of perceived variability. As with
the categories of food and tool requests,
Sherman’s location requests also reflect the
influence of perceived variability. Here we
analyze Sherman’s nonimitated location
requests beyond the point at which, as we

saw above, locations were verbally specified |

in order to establish the basic routine of
accompanying his teacher to the next room
to obtain the requested food. One such re-
quest occurs in Cycle 14 (Table 1}. Sher-
man has asked for M&M’s. His teacher says
M&M gone gone gone, showing him the
empty bag. His response is Sink-room food
M&M. Whereas, before, there was but one

K

* “sink-room food and proceeds to pick out

. possible location from which to get more
The

S another food to eat with his Coke. M&M’s—the sink-room—the teacher has

contrast with liquid also seems to be oper-
ative in Cycle 12 (Table 1), when liquid is
nggested by his teacher’s opening state-
ent Glass get. At other points it is used to
indicate the remainder of the food category
after a first-choice food has been denied, as
in the example in Cycle 14 (Table 1). The
% claim that Sherman is selectively using su-
perordinate versus specific terms, accord-
ing to which alternatives are partitioned in
particular situations, is also strongly sup-
ported by a dialogue example in which the
tt;acher’s general term is replaced by a spe-
ific term in Sherman's reply—Teacher:

{Question) Go sink-room get food; Sherman: -

0 M&M. In terms of the function of se-
ecting from among alternatives that ex-
tec_l in the situation, food was an uninfor-
ative term because a variety of foods were
vax_ial;{'le. Sherman, acting as though he
ecognizes this fact, replaces “food” with
'M%M" in his own request. Thus, he
Chn":ve.s the level of generality necessary
liminate uncertainty about which food
eferring to. :
I other cases of nonimitated lexi-
Brams; as can be seen from the transcript
JLablei1), Sherman uses a specific: food

now created an additional possibility-—the
M&M bag in the tool room. Hence, location
is no longer redundant with food. It is at
this point that Sherman spontaneously in-
gerts a location term in a lexigram combi-
nation for the first time since Cycle 1,
producing Sink-room food M&M.

Perhaps most interesting is the last cycle
in which Sherman for the first and only
time produces sink-room without a food
name. Although he had drunk a large or-
ange drink, had leftover pearut butter from
a previous trial, and had started to eat
slowly, his teacher thought he would still
like more food and went to the sink-room
to get some. However, once in the sink-
room, Sherman tock her hand to lead her
away from the cooler, where the food was
kept, toward the outside door. He then
gestured to have the door-opened and sat
down to groom his teacher and watch peo-
ple and dogs outside. In this example, Sher-
man specified Sink-room because he de-

"sired a change of location. Once full, the

alient array of alternatives, from his per-

]
spective, s no lon ut, locales, an
s semantic choice changes accordingly.

The only otheér spontanecus use ol sink-

.
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room past the initial request confirms this
analysis. On the previous cycle, Sherman
‘had started eating slowly as if no longer
hungry and, in fact, had peanut butter left
over (Cycle 14). On the next cycle (No. 15),
he produces Sink-room [sink-room) peanut.
Two cycles later, he produces sink-room
alone. As his hunger decreases, it seems
that his intention gradually shifts from pos-
sible foods to possible locations, and his
verbalization reflects the array of alterna-
tives relevant to this intention.

These examples clearly suggest that

Sherman’s use of locative terms, like his.

other uses of symbols, reflects his ability to
partition alternatives that are relevant to
- his intended activity at a particular point
in time.” . ‘

Austin _
In order to determine whether Austin’s

spontaneous use of lexigrams also reflected
the perceived variability in the situation,

we randomly selected a similar tool use

training session for Austin {Appendix). We
summarize this record, concentrating on
comparisen with Sherman. Many similari-
ties as well-as differences revolve around
the influence of both objective and subjec-
tive variability., Sometimes these differ-
ences stem from slightly different circum-
stances that surround their utterances, but
more efter: they reflect differing intentions,
traceable to different life histories and re-
sulting personalities, Regardless of these

individual differences, the influence of per- |

ceived alternatives and desired change runs
through even the apparent differences in
the lexigrams that both chimpanzees pro-
duce and the occasions on which they pro
duce them.

Stmilarities with Sherman. We begin
with major similarities in the patierns of
lexigram usage in the tool situation. Austin,
like Sherman, tended to produce shorter
utterances when requesting tools than
when requesting foods on each cycle. This

~difference held for 10 of 12 tool use cycles.

Typically, Austin would simply ask for the
tool by name, producing but a single lexi-
gram; in contrast, he tended to produce two
or three lexigrams to express a request for
food. Thus Austin, like Sherman, was con-
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structing messages that reflect the greater
rumber of sources of variability in the foq
situation. Unlike the tool situation, th
foods move from one room to another, ¢a;
get used up, can be obtained with or withoy
the chimp’s help, and so on These multip]

- sources of variability are reflected in multj

lexigram messages in contrast to the single
lexigram messages both chimpanzees yge tos
request tools. : .
A major similarity between Austin an
Sherman’s communicative responsivenes I
to perceived variability in their respective:
tool sessions was manifest in their shifts:
from using lexigrams to select from a set of
foods to tsing them to select from a set of )
locations as each chimp became full. This'
shift is particularly interesting because it
was, in each case, internally generated; that,.
is, the external constraints of the situation®
had not changed. Just as Sherman had
begun to add sink-room to his food request
as he became full, so Austin began to add:
‘the lexigram out. Examples are Yes ou
orange drink (Cycle 10, Appendix) and Aus
tin out melon (Cyele 12 in Appendix). Thus
s with Sherman’s, Austin’s '
tivation made an addifional set of alterna
tives velevant. The motivationally salient.
variable became Téeatiomn;- f5 chang
~Wwas reflected 11 Hi§ communicative behav
ior. This production of out, is particularl
interesting because it was totally sponta
neous: The teacher had not once used th
lexigram ouwt in this session. This pattern’
is confirmed rather strongly for Austin, as.
it was for Sherman, by the last potential:
tool cycle (No. 18), in which Austin, now
thoroughly stuffed, eliminates food alto-;
gether, asking only for a favorite Jocation
by means of the lexigram bathroom. (Austin -
is not asking to go to the bathroom in order
to urinate or defecate. Stainless steel johns-
are in all rooms, and both Austin and Sher-
man use these routinely. He is asking to go-
to the bathroom because it is a small area
where he loves to play “hide and seek” in
the shower, to make faces in the mirror,
and to turn the lights off and on.) :
Use of “ves” when “no” was a definite
alternative possibility. Many of Austin’s
food requests, unlike Sherman’s, included :
the lexigram yes. A brief description of
Austin’s performance on the tool training




task at the time of these sessions is needed
in order to better understand his frequent
use of yes during food requests: Because of
recerit changes in the physical environ-
ment, Austin made frequent errors when
requesting tools. He preferred to dawdle in
the sink-room and to try to get the teacher
_to-give him as many tastes of the food as
: possible before returning to the tool room.
i (Sherman, on the other hand, was always
eager to return to the tool toom, made few
tool-request errors, and did not dawdle or
insist on tasting the food.) Austin re-
: sponded to these changes and to errors by
' including in his requests the answer (yes),
which he would like his teacher to give; that
is, he liked to have the teacher respond Yes
strawberry drink or Yes cake and then give
him a taste of that food straightaway, as
opposed to putting it in a tool site, which
was the expected routine. Austin seemed to
use yes most frequently in his requests
when he wanted to eat the food in the sink-
room (instead of having it placed in a site)
or when he was uncertain of his teacher’s
cooperativeness because he had misbe-
haved or made an error on a previous trial.
In all.these cases, yes is used because Aus-
tin’s past history indicates that no is a
reasonably likely response on the part of
his teacher.
In this session the use of yes during a

3
i
i
i
B

(No. 1, Appendix 1) in which the teacher
did not give Austin the tool that he wanted
because Austin had used an incorrect lexi-
gram to request that tool. This mistake
apparently led Austin to conclude that
since the teacher did not give him the tool
he wanted, she might also not give him the
food that he wanted. Thus on the immedi-
ately following request (Cycle 2, Appendix),
he explicitly encoded the desired answer to
his question by including yes as a part of
his request. Thus we see that Austin, like
Sherman, uses his symbols to encode per-
ceived behavioral alternatives, even though
- he does not always perceive the same alter-
_natives as Sherman.

himself from Sherman. Another differ-
ence between Austin’s multi-lexigram food
requests and Sherman’s lies in his not in-

frequent use of his own name (6 out of 13
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food request first appeared after a cycle -

- Austin’s use of his name to differentiate
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cycles). Some examples are Austin peanut

and Austin lemonade. Here, we must note

- that Austin first incorporated his name into

a food request on the fourth tool cycle
(Appendix). At this point, his teacher was
about to leave him in the tool room and go
out and obtain foed without Austin’s com-
pany because Austin seemed preoccupied
with slowly and carefully consuming the
peanut butter that he had just obtained.
The teacher had concluded that Austin was
not interested in going with her or in using
the keyboard to request a specific food. In
producing Austin peanut, rather than Pea-
nut alone, he é(w_%_g “not just
teacher, but also Austin” wiil go to the
peanut butter. Thus, through his choice of
lexigrams, Austin showed that, in fact, he
did want to get a particular food. Hence, he
used the lexigram Austin to signal another
type of variability—change; in this case, it
is a desired change in teacher’s anticipated
behavior toward Austin. _

Hence, for Austin, hi$ name functions as
“s0” functions for Sherman in the. same
situation. However, because of his relation
with Sherman and his general insecurity,
he focuses verbally on himself rather than
his action in asserting a similar desire to
accompany the teacher. In sum, we are
hypothesizing that Austin’s use of his name
is a contrastive one, serving the function of
differentiating himself from Sherman.

This view is supported by the fact that
whenever Sherman and Austin are mu-
tually attempting to gain their teachers’
attention and engage them in a tickling
game, Sherman rarely uses the keyboard to
specify either himself or the activity. He
simply approaches the teacher and begins
tickling. Austin, who is much smaller than
Sherman, has difficulty gaining attention

.in such a direct fashion and thus frequently

specifies, at the keyboard, Austin tickle in
order to direct the teacher’s attention away
from Sherman and toward himseif.

An individual difference in the use of lo-
cation terms. There is one more difference
between Sherman and Austin: Austin does
not begin his sessions with food-location
combinations. Just as Austin does not ini-
tially attempt to establish that he can ac-

‘company the teacher, he also does not be-

come nearly as upset (on most occasions)
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as Sherman when the teacher leaves him
alone. Presumably, this is a result of their
different rearing histories; Austin was sep-
arated from his mother shortly after hirth
{because she did not care for him) and was
housed alone for some time prior to assign-
ment at the language project. Sherman
stayed with his mother until he was 1%
years old, at which point he was removed
and placed with other chimpanzees.?
Whereas Sherman fears being left alone,
even for short periods, Austin often prefers
it. Therefore, he frequently does not bother

to specify that he wishes to accompany the

teacher to get food in the sink-room, and
his initial food requests specify only food.

The analysis of Austin®s transcript con-
firms the generality of the influence of per-
ceived variability and informativeness on
chimp language use. In addition, it indi-
cates that life history and personality fac-
tors must be added to situationally defined
factors in determining exactly what varia-
bles will he operative for an animal a$ a
particular moment in time.

Summed Analysis of Additional Sessions

In order to determine whether these

analyses were of general value in under-:

standing why and when these chimpanzees
chose to encode certain aspects of their
environment, we randomly selected and
‘summarized two more sessions for each
‘chimp. We did not subject these additional
sessions to an  utterance-by-utterance
analysis. Instead, we defined a number of
basicdescriptive principles that we thought
applied to the symbol use of each chimp.
Then each spontaneous utterance, with
emphasis on initial food and tool requests,
was examined in these additional sessions
in order to determine whether they fit
within these principles. We also computed,
for these additional sessions; the number
of imitative or partially imitative utter-
‘ances. '

. 'The basic hypotheses formulated-during
the utterance-by-utterance analysis to be
tested across additional sessions are out-
lined helow. {Also listed is'the name of the
chimpanzee to which the hypothesis
plies.)
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ap-

1. More sources of variation are extant
in the training situation at the time of food
requests that tool requests. Thus, as a gen-
eral rule, food requests should be longer -
than tool requests because more variables
need to be specified. (Austin and Sherman)

2. Food requests tend to drop out and
become replaced by location requests as the
session progresses and the chimpanzees be-
come less hungry. {Austin and Sherman)

3. Once a routine of accompanying the
teacher to a location is established for a
given session, that location tends not to be
encoded on later trials. (Sherman only)

4, The use of yes occurs during a request
when Austin has reason to believe that the
teacher might not respond positively to his
request. {Austin only) ‘

5. Self-naming oceurs, in coordination
with a food request, because Austin has
reason to believe that attention might be
paid to Sherman rather than to himself.
{Austin only) ‘

Table 2 contains the results of these two
additional sessions for Sherman and Aus-
tin. For comparative purposes, the quanti-
tative results from the initial sessions are
also presented. The basic purpose of the
table is to place the qualitative analysis in
a 'quantitative context in order to confirm -
that the gqualitative results, reported ear--

lier, are not exceptional but are typical of

each chimpanzee’s behavior.

As this table reveals, the number of spon-
taneous utterances remained high across
these additional sessions, and the number
of imitated utterances remained low.”

In addition, the tendency of both chim-
panzees to produce shorter utterances for
tool requests than food requests was con-
firmed. When one looks at every cycle in
which a chimp first requested food (or food
plus location) and then requested a tool (36
cycles for Sherman, 20 for Austin), there is
not a single instance of a tool request that
is longer than a food request. On the other
hand, there are 36 instances {19 for Sher-
man, 17 for Austin) in which a food {(or

® These separations were both made before these
chimpanzees became a part of the language research
project. Once they were assigned to the project, every
effort was made to provide them with a social group,
and neither of them was ever housed zalone.




food plus location) request is longer than a
tool request. Whereas both chimps uni-
formly frame their tool requests in single-
lexigram utterances, the average length of
food {or food plus location) requests is 1.8
per session for Sherman, and 2.6 per ses-
sion for Austin (Table 2). Hence, there is
strong confirmation that each chimp’s
length of uiterance is affected by, and

number of variables created through the
structuring of the experimental situation.
From the chimp’s point of view, the more
_aspects of a situation that offer choice, the
fonger his utterance is likely to hé. As was
pointed out earlier, because of the way this
experimental " situation was struetured,
there are more dimensions of choice in the

* tool-request part.

This finding is of Theoretical interest be-
cause it uncovers a mechanism, apart from
- syntax, that operates to control utterance
length. According to our analysis, variabil-
[ty rather than linguistic structure per se is
the primary determinant of the chimps’

the analysis presented earlier are also

sions analyzed. In terms of the initial food
requests for each cycle, Austin includes the
lexigram yes a mean of 4 times per session
in the additional two sessions, Sherman not
at all {Table 2), As before, we interpret this
as stemming from an additional variable or
question in the situation for Austin but not
Sherman: Will the teacher comply with his
request, and will he get to eat some food

This is not a variable for Sherman because
he shows behaviorally that he enjoys using
the tools and does not care whether their
use is prerequisite to getting food. Austin,
In contrast, indicates through his behavior
that he does not like using the tools, and

he uses his language to avoid having to do
8Q, .- :

~ An alternative explanation for this find-
ing might be that the teacher modeled yes
.much more frequently for Austin than for
‘Sherman. However, analysis of the verbal
nput received by the two chimps during
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therefore positively correlated with, the

food-request part of the task than in the’

strongly confirmed by the additional ses-

without having to select and use a tool?.
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the sessions in question revealed that the
teacher used yes at least once per cycle with
Sherman. The same holds for Austin.
Hence the individual difference in the fre-
quency of using the yes lexigram cannot be
attributed to differential modeling by the
teacher in the immediate situation. Basi-
cally, both chimps have ves modeled
equally often; and in fact any advantage in
exposure to yes is in favor of Sherman, the

- chimp that rarely produces yes himself.

Another individual difference that holds
up for the additional sessions analyzed is
the tendency for Austin, but not Sherman,
‘o include his own name in food or location
requests. Thus we find that Austin uses his
own name an average of seven times per
session in the two additional sessions
whereas Sherman dees not do so even one.
time (Table 2). As before, the interpreta-
tion is that Austin defines himself in con-
trast to Sherman, by whom he is generally

dominated. Another way of thinking of this -

is that Sherman generally dominates in the
allocation of resources, and therefore it is
necessary for Austin to specify not only the
desired resource (food or location) but to
specify himself—not Sherman—as posses-
sor of the resource.

In the additional sessions we again found
a tendency in Sherman’s data for food re-
quests to get shorter as the basic situation
repeats itself from.cycle to cycle. Because
of its repetitive nature, location can be
presumed after the initial cycles, and verbal
specification of location drops out. In Sher-
man’s session of 10-19-81, the first nonim-
itated food request has three lexigrams and
includes a location term, his second has two
but still includes a location term, and his
third has but one, a food term. Thus, this

- session confirms the tendency to produce

increasingly shor{ utferances as a referen
- tial situation Tepeats itself, Essentially the

same patlern is observed for Sherman’s
other analyzed session, 10-22-81. Sher-
man’s first three food requests consist of
three lexigrams, including a location term
(sink-room). His fourth, in contrast, con-
tains but one lexigram, a food term (cake).

This analysis confirms the general idea
that a location term is not uttered simply
when Sherman wishes to take a particular
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Table 2

Quantitative Results

Session No.
length spontaneous
{(in min) utterances®

Total no.
utterances

No. No. .
imitated expanded
-utterancs®  imitations®

Food
request

Session Sh As 8h  As Sh As

"Sh As Sh As’ 8h As

Initial -~ 49 38 72 49 39 34
Additicnal 605 335 173 56 ° 53 30

9. 2 'g 2 1.7 23
2 2 55 15 18

N . y r m
*This category is based on Sanders (1980). For Sanders, sponfaneous is defined as utterances that do not
immediately follow another’s turn in the conversation. However, he has an additional category, termed novel,
that comprises nonimitated utterances that do immediately follow another’s furn in the conversation, Because

travel pattern or to go to a particular loca-
tion. Instead, and crucial to our argument,
it 15 used only in that subset of location or
travel-pattern requests in which it would
not be redundant. Specifically, sink-room is
not used in those circumstances in which a
request Tor food automatically entails
movement o the. sink-room because of a
repetitive routine that has been set up. It
is, however, used when needed to signal a
change desired by the animal. This includes
early food requests when it is not yet estab-
lished that choosing a food entails going to
‘the sink-room to get it. It also includes

requests, for a change of location to the’

sink-room independently of 4 desire to ob-
tain foed there.

The latter is illustrated by looking for
uses of sink-room outside of the early food
requests, This is particularly noticeable in
Sherman’s session of 10-19-81, when a
worker was cleaning up, first in an adjacent
room, later outdoors. Sherman got very dis-
. -tracted and kept wanting to go to see what
was happening. This was reflected in Sher-
man’s utterances Sink-room out (three
times) and Sink-room outdoors (once) in
which he uses the lexigram sink-room to
indicate a travel pattern to get to the out-
doors where the worker is making noise.
Here sink-room is not redundant because

no food is involved and there are alternative

routes to the outdoors. :

There are also a number of instances in
which Sherman combines a food name with
sink-room after the initial cycles during
which the routine is established. Although
this appears to go against the hypothesized
pattern, in fact, it does not, as Sherman is

actually in a conflict situation. His teachér_ i
is attempting to get him to participate in
the tool-request procedure, and he is hun

‘gry; but he also wants to go out and inves?

tigate and display toward the person bus¥
tling around outside the laboratory. In thig
particular situation of conflict, requests

'such as sink-room M&M may represent the

operation of two conflicting variable
food—part of the tool procedure— and lo
cation—part of Sherman’s desire to explore
what is happening outside. Such food-lo%
cation combinations cccurred seven timées
after the basic routine had been estab
lished, and the location terms always ocziga
curred when the worker was nearby. Thus}
the location—food combinations reflect two
sources of variability in the situation fro:
the animal’s point of view. R
This analysis is only partially confirmed:
by Sherman’s other session, at 10-22-81. In
this session, two instances of location—food

-combinations occur that do not seem mo-:

tivated by the circumstances that would,
create sources of variability. These two ut=
terances constitute the only data in all six,
sessions that do not fit into the patterns

-identified in this article.

When one looks at Austin’s records for
the shortening of food requests over time,
one sees, as before, that there is an individ-
ual difference. In both sessions Austin, un-
like Sherman, starts his food requests as
single-lexigram utterances. However, as
was mentioned earlier, this difference does
not seem to reflect the nonoperation of th'E_
prineiple of informativeness so much as it
reflects ‘a personality difference between:
Austin and Sherman. These consistent dif-’
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Table 2 {continued)

Use of location term

During middle

During early
cycles

cycles When full

Use of
yes

When outside
disturbances

Use of

own name

‘Sh ‘As - Sh As Sh

As’

Sh As Sh As Sh As

0 0 5

0.5

0. 3

1

2
2.0

0
Q

0 6
0 7

5.0

.there were 50 few of these in our data (a mean of 1 per session), we included Sherman's and Austin’s novel
‘utterances in our category of spontanecus. ° Criterion for this is also based on Sanders. Imitations across cyele

oundaries were not counted,

ferences between Austin and Sherman il-
lastrate the point that the analysis of be-
avioral alternatives partitioned by lan-
guage is not a mechanical operation but
nust be based on knowledge of a particular
‘animal’s behavioral repertoire and prefer-
nees, . L
As with Sherman’s, Austin’s location—
food combinations again appear to be
‘guided by the principle of perceived varia-
:bility. At 10-26-81, he produces this type of
nutterance when the food he wants (orange
drink) is gone and he loses interest in the
task. At this point he produces utierances
hat combine food and location (as well as
name), such as Austin out orange-drink
trawberry-drink ccke. Finally, the foods
op out,-and we find Austin out. This
velopment parallels what we observed
ppen to the chimps during their initial
esslons when they got full: A change of
ocation, rather than a change in food came
_be paramount, and this was reflected in
Pmr verbalizations. Austin manifests a
milar pattern in his other session, 10-26-
1. The only difference is that he ends with
ood-location combinations rather than
with location alone.
This pattern of use of location lexigrams
Tevealed in Table 2, where if, gan be seen
hs_tt"location terms appear mainly in the
early cycles before the routine of going to
;nk-room has been established {for
_Lht_arman- only), in the last cycles during
hich. the chimps are full, and at times
hen: there are outside disturbances. Lo-
tio terms are used least in the middle
es ‘during which none of these special
ditions obtained, -
TO; summarize, the additional sessions
31Y26d-f0r Sherman and Austin con-

firmed the hypotheses generated during the
first sessions selected for utterance-by-ut-
terance analysis in almost every respect.
When a new situation comes into play in

- the additional sessions {specifically, the ad-

ditional person working arocund Sherman -
during his tool session), different usage pat-
terns emerge. However, these patterns also
support the view that lexigram usage is a
function of perceived variability.

Conclusions

These data strongly indicate that the two
chimpanzees, Sherman and Austin, are
constantly and consistently formulating
verbal messages that encode perceived var- -
iability. In almost all cases, variability con-
sists of an array of alternatives relative to
the chimp’s intention. In this respect, the
chimpanzees manifest the same pattern as
human children (e.g., Greenfield, 1982). In-
deed, they give the appearance of conform-
ing even more strongly to the principle of
encoding perceived variability than chil-
dren do. This is probably because the
chimps’ real alternatives are so much more

“limited than are children’s. To a great ex-

tent this is due to the fact that restriction
and classification of alternatives were built
into the chimps’ training situation by de-
SIgTL : )

The chimps’ tendency to mention the
variable while leaving the constant or re-
dundant unsaid is a strong support for the
position that they are using their humanly
devised language in a meaningful rather
than rote fashion ({Savage-Rumbaugh,
1981). Although there is some overlap be-
tween the phenomena reported here and
conditioned responses, the chimpanzees go
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well beyond the limits of conditioning in
their communicative performance. For ex-
ample, the shortening of requests seen in
Sherman’s data as the session proceeds is
similar to the dropping out of response
elements that the animal learns are unnec-
essary for reinforcement in a behavioris-
tic analysis. However, such an analysis can
not explain why, in certain later trials,
Sherman’s requests lengthen. The longer
utterances are still unnecessary for Tein-
forcement. They are, however, necessary
for information: to differentiate the new
alternatives of food and location that have
arisen in the situation. At this point, the

informational account succeeds where the

behavioral one fails. In using language to
partition alternatives, Sherman and Austin
are performing a function that Olson (1970)
placed at the very heart of reference in
human language. Thus, our results speak
dgainst the argument that chimpanzee use
of humanly taught languages is mainly a
function of complex conditioning, »
Indeed, we can go further than saying
that they are using language in a meaning-
ful manner to claim that they are maximiz-
ing effective and efficient communication:
- Avoiding mention of the constant or repet-
itive amounts to avoiding mention of the
obvious, an important principle of normal
human conversation (Grice, 1975). _
An unexpected finding was that the

chimps’ utterance length was controlled by

the number of dimensions of perceived var-

iability in a particular situation” In this

they resemble children at the two-word
-stage {Leonard & Schwartz, 1978; Miller,
1979; Welsenberger, 1976) and even human
adults (Rommetveit, 1968; Vygotsky, 1934/
1962}). Unlike in the case of humans, how-
ever, this phenomenon occurred in the ab-
sence of any tendency to use consistent
word order either syntactically or pragmat-
ically. From a theoretical perspective, such
aresult indicates that the absence of formal
grammatical structure in chimp language
does not imply, contrary to Terrace’s claim,
that utterances beyond one word in length
are either rote strings (Straub, Seidenberg,
Bever, & Terrace, 1979) or imitations {Ter-
race, 1979). In this connection, it is impor-
tant to recall how few of the chimps’ utter-

~PATRICIA M. GREENFIELb AND E. 8UE SAVAGE-RUMBAUGH

ances were imitations of the immediat, I
preceding utterance. In sum, our-conclusig;
18 that Sherman’s and Austin’s multi-lex;
gram utterances are used t¢ encode varij
bility, just as their single-lexigram utte
ances are. ‘ o
In conclusion, cur results confirm th
idea that chimpanzee use of a human}

. taught language builds on the apes’ perce

tual tendency to attend to variability. Tn
this regard, the chimpanzee resembles ths
human child, who also coordinates lay

guage with a preexisting perceptual system?

‘This finding is particularly interesting in

the context of so many differences in the
language learning of child and chimp, pars
ticularly the common chimp’s lesser abilit
with and proclivity for symbolization per
se (e.g., Greenfield, 1978a; Bavage-Rum-
baugh, in press). : :
QOur findings are of a preliminary natur
based as they dre on ad hoc analyses of data2

5

- collected for other purposes. Certainly the

need to be. followed up by further system
atic research. However, the evidence thus;
far clearly suggests that chimpanzee use of
humanly taught languages may build upo
the same cognitive substrate that guides
child’s language use from a.very early stage
of ontogeny. Indeed, it is possible that thi

- 18 the same cognitive substrate out of which

human language evolved in the first place
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Appendix
‘ Transeript of Tool Use Session: Austin, 10-27-81
.Cycle Cycle

Cycle Cycle

no.  Part Speaker Utterance no. Part Speaker Uttérance .
1 f  Austin: Peanut. Teacher: Yes key.
Teacher: Yes go sink-room get peanut. 8 I Auvstin: Orange-drink.
t  Austin: Wrench. (incorrect choice) ‘ Teacher: Orange-drink [sote) gone.
Teacher: Yes wrench. ‘ : Orange-drink gone.
Austin:  Key. . Coke. Caoke.
Teacher: Yes key. .- Lemonade.
2 f  Austin: Yes peanut. , - Austin:  Austin lemonade,
 ‘Teacher: Yes go get peanut. Teacher: Yes sink-room go get lemon-
t  Austin: Lever. ade. )
Teacher: Yes give lever. t  Austint Wrench. {incorrect choice.)
3 f  Austin: VYes peanut.’ Teacher: Groom.
Teacher: Yes sink-room go get peanut. Austin:  Groom. Groom. Groom.
t  Austin: Key. Lever.
Teacher: Yes give key. ) ’ 9 f  Austin: Yes strawberry-drink.
4 f - Austin; Austin peanut, Teacher: Strawberry-drink sink-room
Teacher: Yes Austin peanut go sink- . go.
room Sue. - t  Austin: ‘Wrench. (incorrect choice)
t  Austin: String. . : String. String, '
Teacher: Yes give string, : Teacher: Yes string,
5 f  Austin: Yes peanut. 10 £ Austin: Yes out orange-drink.
Teacher: Yes go sink-room get peanut. : Teacher: Orange-drink gone.
t  Austin: Wrench. M&M cheese pudding jelly
Teacher: Yes give wrench, . milk, Liquid. :
6 £ Austin:  Yes peanut. - Austin  Out liquid banana.
- Teacher: Yes go sink-room get peanut. Teacher: Yes.
Austin:  Orange-drink, t  Austini Wrench.
Teacher: Orange-drink gone no. Teacher: Give wrench.
(Question) strawberry-drink. 11 ‘f Austin:  Austin out lemonade,
Austin:  Strawberry-drink. Teacher: Yes.
Teacher: Yes strawberry-drink peanut | - t  Austin: String.
sink-room. . . Straw. )
t  Austin: String, {incorrect choice) 12 f  Austin: Austin out melon.
Teacher: Yes string. ) : "Teacher: Yes. 4
Austin: Sponge. . t  Austin: Lever.
Teacher: Sponge give. - } - . Teacher: Lever give.
7 f  Austin: Yes Austin strawberry-drink. 13 Austin: Austin bathroom.

Teacher: Yes. Teacher: Yes Austin bathroom:
t Austin: Key. : : :

Note. f = initial food request; L= initial tool request, Periods are used to represent a lexigram that is obligatorily
used to signal the end of an utterance. Brackets are used to indicate a probable “slip of the hand” on the
keyboard. In this transcript, the peanut lexigram is used to refer only to peanut butter, (Question) = question-
mark lexigram; hypenated word = single lexipram.
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