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Functional Analysis of Chimpanzee
(Pan troglodytes) Private Signing

The chimpanzee’s use of American Sign Language (ASL) to com-
municate with humans and with cach other has been empirically
demonstrated in several reports, but this is the first research to
experimentally examine their use of sign language in 2 nonsocial
fashion: private signing. This experiment examined the private sign-
ing behavior of five signing chimpanzees, using a remote videowping

. technique with no human present. It was found that al! five chim-
panzees signed to themselves for a total of 368 instances. These
instances of private signing were classified into nine different func-
tional categories as has been done in the analysis of private speech
and signing in hearing and deaf humar children. Similar to humans,
a few of the categories accounted for the majority of the instances
of private signing. These findings empirically demonstrate a behavior
similar to private speech and signing in humans.
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Human speech is either directed to an audience or it is not. When it is not directed to an
audience it is referred to as private speech (Zivin, 1979). American Sign Language (ASL) can
also be used is a private manner and when it is it can be referred to as “private signing”. The
purpose of this research was to examine the use of private signing in a group of five signing
chimpanzees.

Piaget (1926) studied the early speech of children as a method of examining the cognitive
development of children. As Zivin (1979) stated: “Speech was for Piaget a window to the mind”
(p.16). Piaget referred to the early behaviors of the children who seemed to lack an awareness of
the world beyond their own experiences as “egocentric” (Piaget, 1926). He called children’s
nonsocial verbal behaviour “egocentric speech”. Like Piaget, Vygotsky (1962) also used the term
egocentric speech. While Piaget emphasized the immature and egocentric quality of this type of
verbal behavior, Vygotsky emphasized its use for self-regulation. Vygotsky considered egocentric
speech to be thought spoken out loud by the child.

Flavell (1964), who coined the term “private speech” to refer to the speech-like cognitive

“"““functions of nonsocial speech, stated that it-had a multiplicity of functions. Based on the idea of
multiple functions Kohiberg, Yeager, and Hjertholm (1968) proposed a five level developmental
hierarchy that incorporated both Piaget’s and Vygotsky’s examples of private speech. Berk and
Garvin (1984) expanded the categories of Kohlberg et al. (1968) to include other types of private
speech. Berk’s (1986) research on private speech supported Vygotsky’s approach because she
found that the self-regulating function of private speech was the most common. However, she
aiso found several instances of private speech which served functions other than self-regulation.
She concluded that: “children’s private speech seems to be multifaced and diverse” (p. 49).

Furrow (1984) also looked at the multifunctional use of private speech. He developed the
following twelve functional categories: Instrumental, Regulatory, Self-regulatory, Attentional,
Interactional, Expressive, Referential, Describing Own Activity, Question, Imaginary, Informa-
tive, and Incomprehensible. Furrow’s classification system was chosen as a model for the analysis
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of privale signing in chimpanzees because it was the most extensive list of operationally defined
calegornes.

gl’rivale signing had been noted in a signing chimpanzee (G»ardncr & andner, !974, pp- 20-
21). The Gardners reported that “Washoe often signed to hersell in play, particularly in place.s that
afforded her privacy, i.e., when she was high in the tree or a‘lonc in her b'edroom bt_:fore going to
sleep™ (p. 20). Washoe would also sign lo herself while looking at magazines and picture books.

The five chimpanzees in this study have extensive experience with ASL and they use these

signs lo converse with humans and with each other (Gardner & Gardner, 1969, 1971, 1974, ‘l 978,
1984, 1989; Gardner, Gardner & Van Canifon, 1989). They have also been observed ta sign to
them selves (Fouts, Hirsch & Fouts, 1982: Fouts & Schoenfeld, l984‘; Bodamelr. |_986): A remote
videotaping procedure (Fouts, 1984) was used to record non-interactive bchawo.r in lhx.s group of
five signing chimpanzees. These tapes were then analyzed for, instances of pnvats signing. In-
stances of private signing were classified into functional categories based on Furiow’s definitions.
A systematic sampling technique was used to examine the range and function of private signing
in signing chimpanzees.

Method

Subjects

! The five chimpanzees in this study were housed in the primate laboratory at Central W?sh-
ington University. Al the start of this experiment, Washoe, a female, was 21 years old; Moja, a
female, was 14 years old; Tatu, a female, was 10 172 years old; Dar, a male, wa§ 10 years old; and
Loulis, a ma 12 years old. The four older chimpanzees acquired the signs of ASL when
they wese cfifag: fosterél by humans in an enriched social environment where the humans used the
signs of ASC o comgunicate with the chimpanzees (Gardner & Gardner 1971, 1978, \9?34.
1989; Gar, r & Van Cantfort, 1989). Loulis acquired his signs from 1he other chim-
panzees (Fo 9: Fouts, Hirsch & Fouts 1982; Fouts, Fouts& Schaenteld, 1984; Fouts, Fouts
& Van Cantfost, Y9@9. Since 1981 the five chimpanzees have lived together in a social group and
video recordgf’s shown that they sign to each other in chimpanzee to chimpanzee conversa-
tions (Fouts uts, §989). Table 1 provides further background information on these chimpan-
zees. p
SRR
Procedure _ _

A remote videotaping technigue was employed from 11/6/86 to 1/21/88. This was designed
10 focus on non-interactive behavior to record instances of private signing. Videotaping took place
in one of the enclosure areas (Enclosure 1) however the chimpanzees had free access to all four
enclosures in the facility as well as the connecting tunnels.

Enclosure 1 was 2.13 x 3.35 x 2.18 meters and made of woven wirc. Three stationary video
cameras were used 1o observe the chimpanzees in this area. Each camera was positioned to cover
approximately one third of the enclosure. There was some overlap of the areas covered by each of
the cameras such that 75% of the total enclosuse area was monitored. On 6/8/87, at the start of the
second half of data collection, a fourth camera was added. It was placed on the opposite side of
Enclosure 1, facing the three original cameras. This additional camera allowed visual and tef:qrd-
ing access to a previously occluded atea directly beneath and in front of the three otiginal
cameras. This increased the area that could be monitored and recorded in Enclosure 1 to 90%.

All the cameras were connected to monitors located in a separate recording room. One video
recorder was used and an observer watching the monitors used a videaswitcher to select from
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TasLe | - Biographical Information for cach Chimpanzee

Washoe Moja Tatu Dar Loulis

Sex female femate female male male
Date of birth 9/65° (/1872 12/30/75 82776 -5/10/78
Cross-fostering/ASL

immersion

U. Oklahoma 8/70 12779 -

U. Nevada ) 6/21/66 11972 172116 8/-6/76 e
Central Washingion 9/80 9/80 5/81 5/8t

Signs as of 2/89

Reliable 184 171

'42 "o

Observed 60 18 57 lig éi
TOTAL 244 209 199 166 74

:.Sincc 4“‘lashoe was wild-collected this is an estimated daie of bisth.
.‘.lo}llls ASL ¢xpusure was primarily from chimpanzees until 6/84.

Since the reliability critcrion of the different observes for
under the cultural ransmission study (For

15 consecutive days was impossible to institute
observation and remote video recordi

(Fous, Fouts & Hirsch, 1982) and the later methodologi izi
s ; . ies ¢
ng, this measure is altenuated for Loulis. ’ mphasizing

which monitor to record. The observer was i i
} vecord. . nstructed to give preference to recording solit
?::::é?i‘o la‘n.d anz's:‘gl‘\:‘ng. For example, if the observer had to chose between a mulli-chii;mpa:z:g
in which there was no signing and a chimpanzee involved in solitary p
i ay thay wer
::;truct:.d 10 record the |_altet. The Cameras were identical and since there was noZigna)l' 10 il):dicalz
tecf)ltld:: dey ggep:)gcl:tmg, ::m ct:m‘;l)anzccs had no cues as lo when their behavior was being
ed. cedure allowed the experimenter | i i ’
behavior without any humans being pn:st:nfe © monkor and recoed the chimpenzes
A total of 56 hours of black and white foot
age was collected. Twelve minutes of videola
:rﬁicoll%c!ed c?ch day'flom Monday through Friday for a tota! of one hour each week. The 5’;
inute videotaping sessions were randomly sampled and counter balanced across the day fr
9:00 a.m. through 4:00 p.m. wom
and .The c;mgras were p!aced outside of Enclosure 1 for a period of one to two hours each day
; :" ::c was t;‘nng this pc_nod that ll}t: |2.minules of chimpanzee behavior was recotded. Recotd-
) bl gan 1?h er the assigned Slarting lime and only when ‘a chimpanzee was present in the
' Fchosu’:?. 1s meant that during some sessions the experimenter had to wait to begin recording
i S'lrfl ;c:;r:ga\:za:i:::gso) vacalgd tlhfc enclosure area after the stant of recording, then the observer wa;
seconds. If a chimpanzee had not returned to the cnclc;surc :
c v ! . i , then they were
:}l,opdv!deo taping and wait until a f:hlmpanzee re-entered. Observers followed this procegure unlz;
e daily .lolal 9! 12 minutes of chimpanzee behavior had been recarded
During videotaping, the normal daily routine was followed except that humans were prohib-

; . :

‘:‘e:cflrlti): ::lermg‘ Enclosure 1 and the surrounding hallway. Humans were free to interact with

o panzees in the other enclosure areas as long as they were not within visual range of
nclosure 1 during recording.
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'm’ylirislhe analysis of the 56 hours of videotape, Funow.'s (1984) deﬁpition of private spcclch
-as used 1o idenlify private signing. Furrow classified the instances 9f private spe;c!\ |n:19 twel ;e
jutually exclusive functional categories. All of Furrow’s categories were used in t |s.ks)l‘u y
xcept the “ncomprehensible” category. This category was not usefi t.)ecausc it was impossible tg
Lliably discriminate between a nonverbal gesture and a sign that is incomprehensible. To avoi

his problem, a sign criterion was used to discriminate between a nf)nve.rba_l gesture and a mgnc.l
[he observer who scored the videotapes had 20 years experience with signing chimpanzees an

ASL.

. fiation N

k‘g" lg::' Ia:ﬁ :;::lure to be classified as a sign it had to bt; ust in the citation fo;rn'or ::c a
Fommonly modulated form of the sign in question. Each sign in ASL has a basic citation form
| hich can be described according to its PCM. PCM refers to: the place on the h.(l)dCX.or zpa'cle
around the signer where the sign is made, “P”; the configuration of the hand, “C”; and 1 ¢
movement of the hand, “M” (Stokoe, Casterline & th)neberg. 1965). Each of the chlmganz;:cs
signs has a citation form PCM (Gardner, Gardner & Nichols, 1989; Fouts, Fouts & Van Cantfon,
1989).

ificati rivate signin .

ldcnllﬁ;ilto: g‘{s‘l’urc was gidenfiﬁed as a sign, Funow'-s (1984) dgﬁnilion of ?nva!c. sptfech was
used to determine whether the signed utterance was private or social. Furrow identified instances
of social speech using two criteria. The first criterion was whe\her'eyc contact occurted any m:nc
from 2 scconds before until 2 seconds aftes an utterance. These c!nmpanzees also use eye contact
dusing their social interactions when signing (Van Cantfont & erppau, 1982). The sec?nd c‘:ncz-
rion was whether any social indicators occurried between {hc f:h\l'd and the adult during the
scconds before or after an utterance. Furtow defined social mdu;alo:s as any bchaylors that
involve another person; such as physical contact, approach,.exlensmn of arms, attraction of the
other person’s gaze, or if the utterance conlained a vocative. If one of these behaviors was
associated with an utterance, Furrow did not consider it private. Most of these behavu_ors are
common components of chimpanzee social imcraclifms gGoodaII, 1986) afnd were easy to |den:1|.f y
in our analysis. Because chimpanzee eye comtact is dtfﬁcul.t to determine on black and' white
videotape, a more stringent ctiterion than Funow's’ was us_cd in lhc. present study. If the ;hlfmpan-
zees displayed any reciprocal face (head) orientation 'dur'mg the sign or the 2 sccqnds efore or
after the sign, then it was not classified as private Stgn_mg..ln'addumn' if the chll.npanzce was
oriented toward an area occluded from the cameras while signing and if (he focation of .all the
other chimpanzees could not be determined during the two _scconc?s Erccedmg and following the
utterance, then the sign was not counted as an instance of private signing.

ificati rivate signin, .
Clﬂ::g';cct:lz‘::{ze of privgalc ggning was classified according to Fut!‘OW'S (1984) definitions of
functionaf categories. Furtrow used the following guidelines 1o dclcnpme l‘hc functional category:
(1) Intonation Contour, (2) Specific Utterance Content, 3) .Rclan.ons!up of Unerance to .lh}:
Environment. Please see Table 2 and 3 for Furrow’s classification guidelines and catepory defini-
sions. ) .

Furtow’s first guideline, lntonation Contour, was adapted in this study for the visual modali-
ty of ASL. Most languages use devices such as inflection, markers, and word ch' to moc‘l‘ulatc
meaning. In a vocal language, such as English, the simple declarative ulterance, “time to eat”, can
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TasLe 2 - Definilions of Functional Calegorics

Functional Category Definition

Examples

insirumental an utterance refers to the child’s wants.

“] want il”.
and/or an utterance is whined

Regulatory an ulicrance refers 1o an event thal might

be immediately carried out; another person
is the specified agenl, o there Is no agem
and the child does not perform the aclion
him or herself

“Go there”

Self-regulatory an uiterance refers to an event that might

be immediately carried out: the chitd is the
stated agent o there is no agent and the
child performs the action him or herself

“I put that there".

AMcntionat an uticrance refers o a sensory event that “Look”

is ongoing or might be immediatcly carried out

Interactional ullerance content is a conventional greeling “Hi"

Expressive utterance content is an evaluative opinion,

an expression of an internal state, or a
stock phrase that expresses feeling

“I love you”

Referential an utterance refers to a present object or a “That”

present event that does not involve the child

Describing Own Aclivity an uiterance refers o an ongoing or just

F completed event in which the child was involved

utierance intonation contour resembles
adult rising question intonationand/or an
ulierance is syniactically a question

“Pulting it”

Question “What that?”

Imaginary an ulierance is sung, is word play, or

represents a transformation of real objects
or events, whether present of not

“That hat(refe-
ring 1o wooden
block on head)

Informalive an wilerance refers 10 a non present object “Daddy a1 work”
or event. .

be made into an interrogative utterance by using a tising intonation on the word, “cat”. Sign
languages use analogous devices 10 modulate meaning (Klima & Bellugi, 1979) except they are
adapted to the visual mode. Examples of modulators are: establishment of loci (signing outside
the standard ‘region in ASLY; facial expiession; repetition for emphasis; and sign order (Van
Fanlfon & Rimpau, 1982, pp. 35-42). Rather than using Intonation Contour, we used the gestural

'Modulauon. Contour” to determine some of the functional Categories.

) .The chimpanzees in this study have been observed fo use a variety of modulators in their
signing (Mendis, 1985; Van Cantfont & Rimpau, 1982; Rimpau, Gardner & Gardner, 1989). For
example, the ch.impanzces can change the utterance TIME EAT into a declarative, an imperative,
o an interrogalive utterance depending on the modulators used. Tatu makes a declarative utter-
ance in ASL by signing, “TIME EAT”, which is equivalent to the English, “It is time to eat”. The
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Tang 3 - Classification Guidelines

As mentioned above, an ullerance in ASL can be modulated to form the interrogative by
using facial expressions, raising the eyebrows, and holding the sign in its final position. If any of
Functional Category

} these modulators were seen in the chimpanzees' ulterances, then it would be classified as a
Guideline Question. For example, signing FOOD, raising the eyebrows, and holding the sign while staring
A. Modulatien cqnmarod lation ?ucslion \ at a picture would be classified as an example of the Question functional category. The absence of
Questioning 4 nstrumental
Whining Modulaiion Imaginative

Singing Modulation

B. Specific Utterance Conlent

4 q Instrumental
“} want” of deman

i ixpressive
Evaluative opinion ot statement of {eeling [(;xpcslion
Question syniax e ol
St gl:ilﬂ( Altentional
Sensory ver
C. Utterance copiept and reiationship environmen)
Usterance involving:
Objects (and Locations not current or immediately involved)
Referential
Asent taformative
ool Imaginative
'?tasnslotmalion (present or absent) mag

Events (action sequences and Locations If correatly involved in)

Speaker the agent M

Temporal relatcdness +
tnlormative o
ot jor 2 sec) yes..  Describing Own Activity
Just occurred (priof yes. B N
yes..  Describing Own Activity
Ongolne no.. Relerential
i yes...  Self-regulatory
Following 2 scc. yes. B oty
. i i es...  Sell-regulatory
Capable of immediately occuting fao... Rty
{nformalive
Distant future omaginative
Unreal of fanciful

i o turn this
declarative is characterized by the citation form of the sign. T:lui w:_sr fﬁgr;:& [!; AT
tierance into the imperative by using the modulator of rep:l}uon s in, potirrtion]
‘IIE;:';" :fhich is equivalent to saying, “Il is time to eat, now!” in Et}gllsh. S;:?ee ?'rl 54 . EAT?” by
be used to express the imperative. Tatu was abserved io usc the mlc(;r:glad;; ’the o o n the
dulating her signs with raised eyebrows, prolonged eye gaze, and holding e e g e
ml:)crancc ?n place for a long duration. These are commont mlertog’a:l\./e g\ O e of
?Baker-Shenk 1985) and are equivalent to saying “Is it time to cat’ :: dilr'lfgetem‘ il
it dur'alion and facial expression can give the same two signs qui ferent meanings.
rcpﬂ‘g‘(::;idemlion' of Modulation Contours plays a critical role in calegonzufg n:n pees o
rivate signing into the Instrumental, Question, and Imagmary“funcilltlmal c?‘:clg:rtl:.ﬁcmd"g o
'v)ocal example of Furrow’s Instrumental category would be I rea hy wa:1 i spesker ..0 he
words, “really want”, are emphasized to convey a strong dcsu:"(.mil \eN E‘ac e e of the
lickled. An analogous ASL example is WANT TICKLE Wa AhiTnThis e e
desire to be tickled is demonstrated by repetition of ll.u: sign : . oy, i can also be
by changing the normat speed of the sign; such as signing at:rupl y or .
modulated for emphasis by signing very slowly and deliberately.

modulation contours would result in this single sign utterance being classified into antoher func-
tional category.

Modulators can also be used o express the song-like intonation that Furrow used to identify
the Imaginative category. Flowing and elaborale gestures are some of the modulators used to
express song-like quality (Klima & Bellugi, 1979). The chimpanzees in this study were observed
to use some signs in this manner.

The second classification guideline, Specific Utterance Content, requires a consideration of
the signs or sign order used in an utterance while the first classification guideline would require
question modulators to be present ta classify an utterance as a question, the second guideline
requires the presence of a sign such as “what”, “who”, or other explicit signs used for questions.
Likewise, while an utterance could be classified as Instrumental due to modulation contours such
as repetition, this second guideline requires a specific sign such as “want” or “gimmie” to occur in
the utterance. The classification of an utterance into the Expressive, Interactional, or Attentional
category depends entirely on content of the utterance. For example, Expressive requires the
chimpanzee to express an evaluative opinion or a statement of feeling. Signs used by these
chimpanzees that meet this classification ate HUG/LOVE, SMILE, CRY, and DIRTY. Interactional
ulterances are conventional greetings. Examples of these types of utterances used by the chimpan-
zees are PERSON/HEY and COME HUG. The Auentional calegory requires a sign that refers 1p
a sensory modality such as LOOK or LISTEN.

Furrow’s third guideline considered the relationship of an utterance 10 the environment. This
guideline was used (o classify utterances into the Referentiat, informative, Imaginary, Self-regula-
tory, Regutatory and Describing Own Activity categories. |l required the determination of whethet
the utterance involved (a) an object, (b) an event, or (c) a location.

If the utterance involved an object, then it could be classified as ejther Referential, Informa-
tive, or Imaginative. The utterance was classified as Referential if it referred to an object that was
present and it was classified as Informative if the object was not present. Finally, the utterance
was classified as Imaginary if it represented a transformation of either a present or absent object.
For example, the utterance, HAT, was classified as Referential if a hat was present. The same
utterance was classified as Informative if no hat was present. Finally, if the chimpanzee held or
Jooked at a wooden block and signed HAT, this ulterance was classified as Imaginary.

If the utterance involved an event, then two things were consider

ed to determine the appro-
priate category: (a) the temporal relationship of the event to the utterance, and (b) whether the

subject was active in the event. The ulterance was classified as Self-regulatory if the utterance
referred to an event that just about to occur of potentially could occur and the subject was the
stated agent, and/or the subject immediately carried out the action. These types of utterances were
classified as Regulatory when the subject was not the stated agent and did not carry out the action.
If the utterance referred 10 a more distant future or past event, then it was classified as Informa-
tive. An utterance that described an event that was occurring or had just occurred and involved the
subject as the agent was classified as Describing Own Activity. If the miterance did not involve
the subject, it was classified as Referential. If the uttesrance described an unreal or fanciful event,
then it was classified as Imaginary.

For example, the single sign utterance, CLEAN, could be classified in several ways depend-
ing on when it was made and whether the chimpanzee engaged in the activity. If a chimpanzee
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gned CLEAN and then began scrubbing with a scrub brush, the utterance would be classified as
[-Il -regulatory. If a chimpazee signed CLEAN shortly before the usual scheduled time for labora-
iy personnel to clean the enclosures, then the utterance would be classified as Regulatory. The
ccurrence of this when cleaning time was not near and no cleaning was occurting would be
lassified as Informative. If the chimpanzee scrubbed with a scrub brush and signed CLEAN, then
he utterance would be classified as Referential. 1 the chimpanzee scrubbed the floor with a
ooden block and signed CLEAN, then the utterance would be classified as lmaginary because
his was a transformed use of 1he block.

If the utterance involved a location, it was treated either as an utterance that involved an
vent of an utierance that concerned an object and classified according 10 the above. If the
Ihcation utterance was, or immediately became, involved in the subject’s behavior then it was
[cated as an event wtterance otherwise it was treated as an utterance involving an obje‘ct.

nter-observer Reliability '
Two measures of inter-observer reliability were used in this study. The first was a measure

bf the consistency in identifying instances of private signing. The second was a measure of the
bercentage agreement of the categorization of instances of private signing into the functional
Fategories. .

i

Results |

Signs Observed in Private Signing
A total of 368 instances of private signing were observed during 56 hours of videotape.

There were 59 different signs used and 91 different utierances.

Corpus of Utterances Across Functional Categories

The instances of private signing were categorized into nine of Furrow’s (1984) 11 functional
categorics. Table 4 shows that the frequency within a given category ranged from 4 to 218
instances. Across the chimpanzees, instances of the Referential category occusred the most often,
accounting for 59% of the instances of private signing. This prevalence of the Referential cat-
egory was found with each of the three chimpanzees, Washoe, Moja, and Taty, who accounted for
92% of the instances of private signing. The Informative category accounted for 12% of the
instances of private signing and no other category had more than 8% of the total instances.

Table 4 lists the entite corpus of private signing and indicates which chimpanzee signed the
particular utierance by listing his or her first initial in parenthesis. If the utterance was observed on
more than one occasion, the corresponding numerical notation was placed after the chimpanzee’s
initial. Washoe used 23 different signs in 30 different utterances in her 84 instances of private
signing. The sign, FLOWER, occurred in 33 (39%) of her instances of private signing. Moja used

signs in his 14 different uticrances in 21 instances of privaie signing. i

Differences Across Months, between and Within Chimpanzees i

'
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CATEGORY TOTAL PERCENT

UTTERANCE/CHIMP/FREQUENCY

INSTRUMENTAL 3 "

APPLE (T) (D)
BANANA (T2)D)
BOOK (M2)
CHASE (D)

CRY (M)

DRINK (L)
FLOWER (W?)
FOOD (M2xL)
GROOM (12) (D)
GUM (W)

MORE (T)

NUT ()
ORANGE (T)
QuT (W)
SANDWICH (M)
TIME (1)

WANT (L)

REGULARORY 3 v

CLEAN (T4)
ouUT (D)
WIPER CLEAN (T2)

SELF-REGUATORY 0

No examples observed

ATTENTIONAL

LISTEN (T3)
LISTEN THERE (T)

INTERACTIONAL 8 -

COME (W) (M) (L
COME HUG (w; )
HURRY (L)

HURRY COME (W) (L2)

EXPRESSIVE 10 1%

DIRTY (W)
PERSON (W)
STUPID (T

23 different signs in 28 different utterances in 91 instances of private signing. The sign,
PEEKABQO, occurred in 17 (19%) of Moja's instances of private signing. Tatu used 28 different
signs in 42 different utterances in her 163 instances of private signing. The indicative sign,
THAT, occurred in 80 (49%) of her total instances of private signing. Dar used 8 different
utierances in 8 different unerances in his 9 instances of private signing. Loulis useq 13 different

The chimpanzees produced instances of privatc signing in each of the 15 mionths of this

REFERENTIAL a v

APPLE RED BANANA (T)
BIRD (W2) (T2)
BIRD PERSON (W)
BLACK (W2) (TH)
BLACK THAT (T4)
BLACK THAT BLACK (T2)
BOOK (W7) (M8)
BUG (T6)
BUQ BOOK (M)
BUQ LOOK (M)
CARROT (1)
CAT (W) (M3)
QOw (D2)
FLOWER (W15)
FOOD (W2) (M2) (1)
FRUIT (M)
e

PSTICK (W)
LOOK ()
LOOK BLACK (T)
MILK (T2)
MINE (W) (L)
MY BOOK (W)
ORANGE (T)
PERSON (W3)
RED CRY FUNNY (M)
SHIOE (M)
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CATEGORY

TOTAL

PERCENT

UTTERANCE/CHIMP/FREQUENCY

TUAT (W) (M12) (THU)

THAT APPLE (T)

THAT BLACK (T3)

THAT BLACK THAT (T$)
THAT BLACK TUHAT BLACK
THAT (D)

THAT BOOK (W2)

THAT CAT (M3)

TUAT FLOWER (W) (T)
TIAT FOOD FLOWER (W)
THAT GUM RED (W)

THAT ICE CREAM THAT (T)
THAT MILK (T7)

THAT PAINT LISTEN (T)
THAT POPCORN (T)

THAT POPOCORN MILK (T)
THAT RED (W)

TUAT SHOE (W) (M2)
THAT THAT(T)

THAT THAT BLACK (T)
THERE (T)

DESCRIBING OWN ACTIVITY

H%

DRINK (T)
FOOD (M) t
LOOK (L) .
MASK (L)

PEEKABOO (W) (M17) (D) (1L5)

TOOTHBRUSH (M)

QUESTION

%

No examples

IMAGINARY

5%

CAT (M)

FLOWER {M)

FUNNY BLACK FOOD (M)
GUM (D)

PAINT (1)

PEEKABOQO RED (M)

QUIET RED FOOD CRY SANDWICH (M)

RED (M%)
SWEET (M)

INFORMATIVE

BANANA (T2)
BERRY (T)

BIRD (M)

BOOK (W)

BUG (T

CARROT (T)

CAT (M)

COME FQQD (W)
DEBBIL (W)

DOG (L)

DRINK (M)

DRINK FLOWER (M)
FLOWER (W11 (M) (L)
FLOWER FOOD (M2)
FLOWER FRUIT (W)
FOOD (M) (1) (L)
FOOD RED LOOK (M)
GRAPE (1) ;
MEAT (T3) }
NO (L) !
PERSON (W) |
POPCORN (W)

RED (M2) (T)

SODA POP (M)
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experiment. At least one instance of private signing was observed in 87 of the 280 days in which
video data was collected (31%). The number of instances of private signing each month and the
number of days in which private signing were observed each month were used to look for changes
in the frequency of occurrence of this behavior. Both of these measures showed that this behaviot
stayed relalively constant over the course of the experiment. .

Talu was observed to sign to herself at least once in 14 of the 15 months of data collection.
Washoe was observed to sign on at least one occasion during 12 of the months and Moja had
instances of private signing in 11 of the months. Loulis and Dar, who both had relatively few
inslances of private signing recorded in this experiment, were observed signing privately on at
least one occasion in 9 and 4 months respectively.

Talu not only displayed the most total instances of private signing but she also signed in the
greatest number of sessions. She had the greatest consistency of private signing throughout the
experiment as measured by the number of instances of private signing each month and the
number of days of private signing each month. She had the most or tied for the most instances of
private signing in 11 of the 15 months. Tatu also averaged the mosi or tied for the highest number
of days in which private signing was observed in a given month in 8 of the 15 months.

Frequency of Categories used by the Chimpanzees
As can be seen in Table 5 the analysis for use of functional categories across and between
chimpanzees showed that the Referential category was the most commonly observed category.

This category was used by four of the five chimpanzees and was the most frequently
observed in the three female chimpanzees.

Camera Four and Private Signing

The addition of camera four on 6/8/87 allowed for the videotaping of an additional 15% of
the chimpanzee’s enclosure. Twenty instances of private signing were recorded using this camera.

This was 13.1% (20 of 153 instances) of the total instances of private signing recorded during the
second half of this study.

Reliability
Fifteen percent of the total videotape sample (43 segments) was analyzed by a second
independent observer to determine interobserver reliability for the identification of instances of

private signing and classification of utterances into Furrow’s (1984) functional categories. The
first measure of interobserver agreement was 94%. The second measure was 78%.

Discussion

In the analysis of 56 hours of remote videolape recordings it was found that this group of
five signing chimpanzees would sign to themselves. We were able 1o classify these instances of
private signing into nine of Furrow’s (1984) functional categories. The high number instances of
private signing identificd demonstrates the effectiveness of this remote videotaping procedure as a
method to record and analyze this behavior.

We found the chimpanzee'’s private signing to be a robust phenomenon with a total of 368
instances observed. All five of the chimpanzees evinced instances of this behavior. Bodamet
(1986) also found that all five chimpanzees signed to themselves and he observed private signing
in the two categories we did not observe in this experiment (Self-regulatory and Question), which
Vi
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TasLe S - Frequency of Functional Categories by Chimpanzee

]
CIIMPANZEE CATEGORIES 11/6/86 - 1/21/88 '
N i
Washoe Relcrential 46 ;
Informaltive 16 g
Expressive 9
' instrumental 9 2
Interactional :;
ibi wa Aclivil .
Describing Own A y - ;‘
i Referential 38 !
el Describing Own Aclivily 19 N
Imaginary 15 b
tnformative 12 : '
Instrumental 6 :
Interactional 1 t ;
91 it
{
Tatu Referential 130 !
Informative 12 ’
Insirumental 8 P
Regulatory 6 :
Altentional 4
Describing Own Aclivity 1
Expressive :
agina 1
maginary 163
Dar Insirumental 4
Referential 2
Regulatory 1
Describing Own Aclivity :
Imaginary - g
Loulis Describing Own Aclivity 7 !
Instrumental 4 ,
Interactional 4 »
Informalive 4 H
Referentiat 2 t :
21
F

is another indication of the robustness of this phenomena. The chimpanzccs displ_ayq individual
variations in the frequencies with which they signed and in }he functn9nal categories ysed.

The chimpanzees used 59 different signs in this experiment. This relatively Ia.rge,é qumpcr of
different signs reflects the diversity of this behavior. Tatu displayed the most dlvr’mly in her
privaie signing, using 28 different signs. ) o

We were able (o compare the similarities and differences of chimpanzees private signing to
studies examining human private speech (Furrow, 1984). and signing (Raymond, \9?0): Private
signing appears to be very similar to private speech in children in several ways. The sl_mllanly of
function of the private signs was demonstrated by the fact that we were able to classify the 368

v
i
V-
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instances of privale signing into nine of the 11 functional categories used by Furrow (1984) with
human children. Another similarity was the finding that a few categories accounted for the
majority of the instances of privaie signing. This was found in Furrow’s study on hearing children
(1984) as well as Raymond’s (1990) study on signing deaf children. In the present study the
Referential and Informative categories accounted for 71% of the instances of private signing.
None of the other categories accounted for more than 8% of the total instances. Furrow found that
the Referential, Describing Own Activity and Self-Regulatory categories accounted for 55.8% of
the instances of private speech. Raymond found that the three categories, Referential, Question-
ing, and Self-Regulatory, accounted for a majority (76%) of all instances of private signing.

This similarity between children and chimpanzee private signing becomes more evident
when individual categories are examined. Fifty-nine percent of all signing instances were classi-
fied as Referential. This calegory was also observed the most frequemly in Furrow’s (1984) and
Raymond’s (1990) studies where it accounted for 29% and 20% respectively. The Referential
calegory was observed most often in all the chimpanzees except for Dar, for whom it was the
second most frequently observed category. The Referential category occurred nearly five times
more often than the second most frequently observed category, Informative.

A difference between the chimpanzees and Furiow’s human children was noted in the
frequency of the Informative category. As previously stated this category was used to classify
private utterances that referred to objects not present in the immediate environment. For the
chimpanzees it ranked second in terms of frequency (12%). This category accounted for only
1.7% of the children’s private speech utterances in Furrow’s (1984) study and 4.7% of the privale
signing in Raymond’s (1990) study. While this difference may be attributed to species differ-
ences, it may also be due to developmental differences. Pellegrini (1981) found that in the private
speech of children under seven years of age there was an increased probability of encoding words
denating objects that were present as opposed to objects thal were absent. With this evidence one
would expect lo find a higher incidence of Referential utterances compared to Informative utter-
ances in younger children and chimpanzees. Furrow and Raymond supported these findings with
children. Bodamer (1986) also supported this finding in that the youngest chimpanzee Loulis was
the only one with a higher incidence of the Referential category than the informative. In the
present study, however, four out of Loulis’ 21 instances were classified as Informative and only
two were classified as Referential. This reversal was consistent with the age of the children in the
Pellegrini study. Contrary to Pellegrini’s findings, it was also found in this study that the older
chimpanzees, Washoe, Moja, and Tatu, displayed a higher incidence of Referential private sign-
ing than Informative. It should be noted that these older chimpanzees still displayed a much
higher proportion of Informative utterances (ranging from 19% to 7%) than the 1.7% found in
Furrow’s two-year-old children. Future studies may reveal more clearly whether there is a higher
preponderance of the Referential category as opposed to the Informative in younger chimpanzees.

The third most frequent category in the present study, instnimental (8%), accounted for less
than 1% in Furrow's (1984) and 1.6% in Raymond’s (1990).

The fourth most frequent category, Describing Own Activity, also accounted for 8% of the
chimpanzees* utterances. This category accounted for 16.5% of the children in Fumow's study
and 10.9% of Raymond's.

There were few instances of the Expressive calegory (3%) in the present study. This is
comparable to Furrow (1984) (6.8%) and Raymond (1990) (7.8%), but quite different from
Bodamer (1986) where 29.7% of the same chimpanzees’ privaie signing were in this category.
The oldest chimpanzee, Washoe, accounted for over 80% of the instances of Expressive private
signing seen in Bodamer’s study. Rubin (1979) found ihat the Expressive funciion accounted for
a latge portion of school-age children’s privale speech and that instances of the Expressive



‘YA ‘Binqsuaqig *Aistaatupy uorSurysesn jenua) ‘Sisays s, 19jseIU
roysiiqndupy -s2azupdunyy> Suiusss fo 28osn Liorwpnpow 1 Sujuy Aprs 2anviodwod y *gg6L “d" ‘SIPUIN
"9EL-169 :6€ ‘Wawdolanaq
YD) ‘$31403y1 fo M2IAIL D pup SAIpnIs unoo (rdads avatsd ‘go6| T ‘wioyuafy @ -r *1933e4 -1 ‘Sraqiyoy
'ss314 Ans1aatufy preasey) -a8enBue) jo sudys 3L ‘6261 N “13n1ed ¥ "S'T ‘Wi
(0vT ‘'60-+9 "ON "swiyoni Anstaatun 11¢0Z (€)ST ‘swensqy
uoneusssiq ~Sutajos-wapqosd Surinp uaippy> fo yr23ds snosuviuods it fo wonoSusaaus uy "p96l “M ‘U
*KNSI3ANIN) pleAley) “aqwon) fo saozunduys 2yl ‘9861 *f ‘|jepooD
. 's$21d YoX MaN Jo Kissaawfy
aeig “saazunduwiy) o1 23onSupy udis Suydvo) 6861 “T' L uohue) uep P "L'g ‘1uplen “yy ‘Iupren
'ssa1d 310X MIN Jo Aussaauny g "g2-1 “dd “saszuedwiy) o) a33enduey ud)g Suryoea) ‘('spa uojue)
uep "L % 1oupieg "L'd ‘1oupie v Y) U “Kioipiogoy Sutiaisof-ssosd y "6861 “L'd ‘1upreD P ‘v'y ‘1upreg
‘VOb-18¢ 86 ‘K80joyaksd an
-sseduiar) jo jewsnof *(s21pojSo.a uvd) dungy> 40f 152) Auvpngoi0a 'y ‘pg6] L 'Q ‘1upien) ¥ V'Y ‘13upien
"9L-LE :60€ 'SIIUINIG Jo Awapeay Y10
maN 3 Jo sjeuny “wopisinbop a§vnSup; puv LBojoyddsd sanvipdwor) ‘grel “L'g ‘1uplen P vy ‘uplen
1915139y ewauyy £3ojoydhsg “(wsg) soyspyy
sarundunnys 2y o) 28onBuvy uSis Suiyovag gLel "(sI01P211Q pue s1Npoly) *1°g ‘1upIEn P VY ‘1upieD
“TLI99 1691 ‘ouaps duiyd v o1 28on3up) udis Sunpdva] “o6) “1.G ‘1uplen ¥ V'Y ‘1upreD
'$$31d YOX MIN Jo Aiissaajufy aeis ggl-g¢ “dd
‘saxzuedwiy)y o) aTendury udig Suiyseay ('spa uojiue) uep - @ 1upien “-g ‘12upen) v'y) uj oy
-p10qo] urs1sof-s3043 v ) sudis fo sasn puo sadoys L "6861 “O'S ‘SIOYNN ¥ V'Y ‘1upieq ") g ‘12upien
"9L1-6S1 ‘80E ‘opuo] Jo K1a1og fekoy *A1dtdog [ekoy ays o sidtios
-ues} (earydosojiyd “s2axupdwiys paasisof-ssoad wr dusyau fo sudis ‘sg6] “v Y ‘1upren ¥ “1'g ‘13upren
*s5214 Tlosauuy Jo Aitsaaatuq) ‘¢z-¢ 'dd 'g "|oA *ABojoydAsd piayd uo eisodwAs ejosauunpy
‘(P2 A3tq 'v) v ~2a7undutyd pup ppiy fo s25uvsann K403 s Sulodwo)) “p61 <V Y “1UpIED ¥ "L 'd ‘13UpseD
*ssa14 JPeIY “pRI-L1 1 ‘9d b "JOA :sjew)id urwIny-uou Jo 10]aeyag ‘('spa ZnujjoIS
4 % 1PUYIS V) Y] 22zunduilyd Juoful up ym uoNLIIUNWWO) Aom-om] "IL6] "V Y ‘1aupleD ¥ "1'g ‘1uplen
*T9E-$SE 1S ‘Wawdojaaag P 54034 onl 10 ya2ads 21paysd pup jorog pge| “q ‘moung
'ssa1d wvdld ‘£61-651 "dd [if ‘JOA SI13s dueINUNY
PIYD :saandadsiad jearBojoiqoyahsq ‘('spa adeq 'd @ sull V[ ‘pie1adany ‘F'H) u) ‘diysuonvyas junfi
1310w a7undwiys o uy 233onup) uvwiny v fo woissiwsupas jpanyn?) 7861 “H'd ‘SIN04 ¥ "V ‘Yosiiy 'Sy ‘sinod
's5314 310X MmaN Jo Kusidann 2wl "262-087 dd
‘s3azuedwny)) oy a3enBuey udig Suiyoeag ‘('spa ‘uojlue) uea "1 P 1oupien " g 'IUpIRD) "y Y) U] "$292
-upduny> paiaisof-sso43 woif sudls suipay syno uvfur oy "6861 “J'L ‘NojIue) ueA B "H'd ‘SInog Sy “sinoj
Ti-1 3¢ ‘satpnig 38enduey udis 5201
-updunys uIaMIaq SUONIDAINLY JoWONIDSIIAUO) IBonSuvy uSIS P61 “( ‘PIAJUIOYIS P I1'q 'Sinv “SY ‘sinog
’ '$$214 YIOA MIN Jo Ais1datun)
aeis "og-gez dd ‘saazuedwyy oy adenduey udig Bupydeay ‘('sps wojue) uep -f ¥ 1auple ‘1'g
‘1oupieq) "y y) U] ‘$221updwiyd paiaisof-ss043 Ay ynm uoUDsIdAu0I ul synoq ‘6861 “H'Q ‘Sinog B ‘S Y ‘sinog
'ssa1g Kus12a1u) prearey *| z-z¢ “dd ‘saazuedwiyy Suspueistapupy ('spo
psenbiepy “y=1 B JNPH ‘O’ d) Uy s222unduny3 uoful puv 110w uaamiaq suondvaul Suiudis 6861 “H'( 'sinog
‘v 8inqsuayg ‘Kusiaajuny uoiBuiysepy Jenua) 'sisay) s, 1a1sew paystjqndupy -dno.s
01305 Sy UIyNM suoldva 28vn8upy udis s,2a1unduyd spusan{ v fo Suidvioapia srowdy “peel “H'Q ‘sIN04
‘(10L-869 ‘61 ‘9961 *130joyaksq ap unajing -aaud s8endue) 77) ‘0os1ups 4 upg ‘wonDIIOSSY
Surioapy puv y225dg uosL2Y 2yt Jo Sunaspy jonuuy s 1o pasussasd sadod y25ds NVALG FO6) “H'T ‘J19AE1d
VA ‘ingsuayg Ansiaaupn
uojuiysepy [eNua) ‘sisaqy 5,0315ew paysiiqnduy ‘saapaswany o) Suwdis saszuvduny’y 9gel “q'W ‘1awepog
'982-1LT 0T 'AJojoyohsq jewawdopasg
‘uappiy> uoyvjoddy awosul-mop Suoww 11333ds awarid fo wawdojanag pgel VY ‘WAIED B ‘J-T ‘i g
"TS-9% ‘uAPIYD Funo & “saapaswans o1 yo1 udappiyd Aym "9861 "1 ‘Mg
"POE-L6T ‘Je3d 41 Jo
sjeuuy ueaudwy ‘a8ondupy xajdwos v fo >uaprg :512usis foap fo so1avyaq (o1df YL "$86) D) “UIYS-1axeq

532030359y

S6T ONINDIS 2LYAINE TTINVENIHD

_ *aj1| fewaw ajeand you e pey A|qeqoid sow ‘sioisaoue prujwoy Apea ino
S© |[am se ‘Aay) 1ew) ateapu) saszuedunyd asayl Aq pasula2 yoaads eand jo saniodared Jo Kiapea
ayy pue synsas u&f. 's10jsaoue A1ea 1no Jo [ealAns ayi ui ajol juepodun ue pakeid aaey pinom
Anpqe jejuow m__F.m:_::n_a 112> am uojyse) € vy seap) asay) ajepndivew Ajeyusw o) 3jqe Lqeqo:d
1S0W 219M SNY) PUR JUIWUONAUD JjeIpatu) 1)3Y) WOl JuIsqe sTuiy) Jnoqe July) o) 3|qe 31am SI0]|
-s30ue plulwoy Lte3 1no 1ey) 515238ns osje K10831L5 sy Jo ssauisnqos oty *K10331e0 2aNRWIOjU]
ap uy Juiudis aeand s,23zuedwiyd ay Jo ssoursngor ayi Aq pasoxdsip KySnoloyr si (punu
J0 1m0 1yys jo ing '8-3) ywasaid ayy up susys o1 19yt K[uo ‘suewny ueyy 13Y10 ‘s[ewnUE oYl UOIOU
uowwod ay) ‘ajduiexa 1o, "SI0)SAOUE PIOUNLOY SNSRI INO JO ANJEIUIW Pue UONESIUNILLIOD
341 noqe suma2{uod uuoy 01 YOIYM wol) Ipow B Yim sn sIplaoid osfe yoseasas siy,
] *Knjejvaw 2azuedwiys jo seaze papeydsun opayny oy ssdumd
e apiaoid Supudis aeand sazueduny> jo uopienjeas panunuod ayl 1ySiw ooy os ‘suewiny jo
wawdofaaap oyt uo 8y pays sey s1ayio pue Ays1094A 19914 JO y10m a1 SV *,pnoj 1o usyods
1y3noy),, se ysaads areaud o) patiajar A¥s)034A pue , pul Y1 01 MOpUIM,, & SE yoaads areaud
mes 123e14 -3ouadyaun Jo siskjeue daneredwod € 1oy sueaws 1ayloue Yum sn sapiaosd yaseasa
sy, “.;sudis nap asn saszuedwtiys asay) op moyy,, 19yies Ing * ;a8enSue| uewny e annhie
aszuedwiyd e ue),, jou st uoysanb sadord ayy jeyy uieSe aouo saressuowap yIseasas yussaid
41 (5861 ‘vB61 8L61 ‘bL6I ‘EL61 ‘1461 ‘6961) S1aupIeg Y1 Aq saszuedunyd as3y) uo Yd1easdI
snojaaid ay) yum sy (9861 ‘awepog ‘pL6] ‘19upreD ¥ 1aupren) saazuedunyd 3sayl Jo yoea
U} 511220 JolaeY3q SIY) Jey) suolieA1asqo Asea ay) swijuod K[jeanewalsAs Apms siy | "uoyeAlasqo
(2iuapiou) jo 1anei e 138uoj ou s seazuedunyd Juudis uy uudis areand yo asuannaso ayy,
-Buiudss areaud
413y uy suolpuny Janeatunwitod jo Kauea apim e pakeldsip ‘(b961) l12aely pue (pg61) wiaeD
Pue %13g] ‘(986 1) W3¢ Jo ya1easas ay) ul suewny 3y) 3] ‘saszuedwinyd 3say | -Isn [euoHdUNYNW
punoj 5am 1nsal & Se 'ou p1p am seasaym yasads ajeand Kioienday-31ag uo pasndoy ay jey
sem yo1easal (2961) s, A1s1084A pue uawiadxa juasaid ay) usamiaq duarAYIP [euly suQ
o Apnis (9861) sawepog ay) uy SuuBis areand jo sadueisul 150w ayy pey osje
ays “3uu8is ajearrd Jo sadueisut (2101 3y} JO 4€T 10§ PAUNCIIE 20YSEAL ‘aazuedwiyd 1sapjo )
13e} uj "ua2s j10u sem ae yum Suiudis sjeand jJo Junowe ay) Uy IsEIIIP B SUOIIPUCI ISIY) 13U
“Aep feaidly e mEN:__. PInom Aoy se s103{qo snottea Yum e o) Anunuoddo ayi uaa1B a1am Ing
syse1 Aue -Eo.:wr o1 pannbar jou aram saazuedusiyd ay) ‘Ays1084A 01 1sen00 U (6L6] ‘uigny
8161 ‘vewyddq mvom_ ‘uaIpy) 98e Yiim Isea103p B punoj jou 3aey sixajuod Kerd ary patnpdannsun
w yasads o.«ﬁi JO 20ua1NO00 |B2MEU 2Y) PAIPNIS OYm SIYDIBISI IO "SAOUIAIP Sdads
uey) 19yjes muu_iat_v Jesnpadoxd jo ypnsas 3yl 3q Kew Apnis S1Yl pue SAPNIS 3A0Qe Y| UIIM]aq
20uds33pp 3y | -ysel e uuoysad o) pannbas aram s1dafqns sy 1ey) Kem e yons up sjusunsadxa sy
33ueue 0) wiy p3d10j Ya3ads steand Jo uoouny ayy Jo siskjeue s, Kys1084A 1Y) patou aq pjnoys
] .moucsmE:u.i BusBuaqieyo AqrenidaqEiuy uy paseld sem Inpe ve afoym sadueISWNIND Ul 1d3dxX3
35e3103p {emuaap ue AQ pamo(jo] asea10ut fenm ue punoj Yd3ads ajeand jo uoyouny- Ksorenday
-J13S 3y} Jo m_ma_.r__s (2961) s.£451094 A ‘asimanr -ade yo uonouny e se Juiudis sjeanrd uy aseasdap
B pulj 10U PIp am 1eys St Ydaads areansd uewny pue Apnis 1no usamiaq dusagyp watedde uy
“[e{01 3Y1 JO 2,6 uey) 310w 10U 10) PIIUNOIIE sant083jed asay) Jo 2413 ey uj “Juudis
ateaud jo saouggsug (€101 Y1 JO g5/ ueY) SSI 10§ PAAUNCIE Sat10831e3 JaYI0 YL JO yIeg
[ ‘Buudys aeansd aarssardxg susnyuy Aew 33e se
{I9Mm se muu:u_u?v jenpialpuj ‘juesodut) 3q Aew 28e uey) 13y1o s10)dej s1sad3ns saaueisul ou pey
‘efopy “aozueduny 153pjo puodas ayy 1ey) uonea1asqo ay) ‘13aamoy ‘dnoid sy Jo seazuedunyd
133unok oyt se jjam se Apnis s, mouny Ul UIPIYD Plo-JeIK-0M) 3Y) ul u33s yaaads ateaud aals
~sa1dxg Jo aouapiouy mo| ayp 10§ uonieueidxa qissod e s133j0 siy| aTe Yum pasealou) uonduny

'
i

TTOASNAS pue Eb& 'SLNO4 ‘WINvaod {14

(
i
1
)




i
“ .
B »661 Kivnigag g pardadoy €661 13quaaoN 67 poasarsy

: i1 ko 651 “dd ‘yosads ynoryy voendas-giag Jo wawdopaasq YL *(p2 MALZ "0}
uj ‘wopyonfas- bﬁ. pur yraads awand 'yaaads 3111423082 1moqgp suoisTY0d UoUBUOI FUIAOMIY “GLGT D ‘UIATZ
M (pE61 Poystignd iom JeurBuQ) 'ssang LIN 28onBuvy puv iy8noyy ‘7961 1 "Axsi1034A

TL§1 b ‘SIPMS

afenfuey ulis ...v»n:&!iu pup u21p)y> ym sa1pms 23onduoy udis ze6t “g'f ‘neduiny B 'L ‘Uojiue) uep
‘$83lg

ayon .u_.__-:rn -a8onSuot usis voauamy fo Livwor)q "$961 D) ‘$13qauor) P (@ ‘SuIparse) ‘M '0x0iS
. KM ‘v62-59Z 'dd ‘ya3adg yInony vonendas

~313% Jo .__u._&n_otn AL ‘('p3 WATZ D) Ul "y222ds a1vapad vo Bumas ppamiou 2w fo 1aodwny ayf ‘6161 “ N ‘ugny
*$$23d YOA MmN Jo Ans1aapp) aeis ‘goz-0rg “dd ‘ssazuedwiiygy o) s3endury udig
Buyonay, (- ...vm MojJIuE) uep "y %P Jdupieq) “f g ‘upleg Y- 5 uj ‘saazupdunyd puv uappys so $2uD

~431n ISy u} [uansisin pup ‘2301d ‘uosiad Jo voissardxg ‘6861 “L'd 1upiy @ Y-Y ‘oupieq “g'( ‘neduny
'62-11

01 ._uzu-u!oh- 0YSEA JO SPULL "V ‘TInqsudqiZ ‘ANsIaatuny OIBUIYSEAN JEHUID “SISIY) § 1SR DI

-qndup) “wamisps1ana 3)syDInioN © Wl uipyd foap wi Swusis avard fo uonvuruioxs uy ‘0661 T3 ‘puowkey
‘Joeg ueday 3 28papnoy (‘suesy, uiqen ") Py a2 fo 1ySnoys puv 28on8uvy ayy 976l “f iy |

8SH-Shi oS ‘onewdeld jo jewmof ‘y2aads partd sa3p00yasaid fo juawdopasp ayg el “qQ'V ‘wudaiag |

‘wedian Jo K)is19a1uf) ‘uonieyIssip (eto1d0p paystiqndun swoolsso)s Kiojuawa)s
Q24 dg ‘BL61 “W'T ‘Uewydg

i
¥ UONDINALIG YSUI §,U3.p|IYD Of IuIutuadiuosID s0i0u puD

iy

TIOASNI _lJuhbe ‘SLN04 WINvVaoe 963

1



