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Tri-Annual Rport, Infant Competence Project, July 31, 1974

.Peter M. Vietze

The present reporL includes 1) a progress report to date of the longi-

tudinal (lata collection of the Origins of Infant: Competence; 2) a description

of the inter-observer reliabilities from the pilot study and the first phase

of the longitudinal study; 3) description of the data-reduction scheme and

comput(:r programs devised to organize the observational data; 4) preliminary

results of the pilot observational study; 5) a description of the sample for

the longitudinal study; 6) results of the preliminary data analyses obtained

from the experimental procedures to assess learning and visual habituation.

I. Progress Report of the Longitudinal Study

Recruitment of the sample: In order tO guarantee that data on 48 infants

would be available by the end of the study, 54 families were successfully

recruited to participate in the study by the beginning of June 1974. By the

last week in June, data collection was complete for all 54 infants and mothers

for the first phase of the study. However, since completion of this phase,

two families, one with a Male infant and one with a female infant, have dropped

out of the study as a result of theix moving out of the area unexpectedly.

Thus the sample remains at 52 with 27 'females and 25 males.

Phase 1

A.. Experimental Tasks By the middle of July all the experimental data

had been collected, scored and punched on data cards. This was'a little bit

behind schedule partly as a result of the loss of one of the research assist-

ants in the beginning of June. This data has been subjected to data analyses

3



2

to evaluate the performance of the sample as a whole on each of the experi-

mental tasks. Th results of these analyses will be presented elsewhere in

this report. In addition, data reduction schemes ary being explored to

summarize this experimental data for later inclusion in multi-variate data

analyses. Some of the preliminary summary scores have been included in a

correlation matrix to explore the relationships between some of these measures

.and the Bayley Scales variables. Although extreme efforts were made to

obtain complete data from all infants in the experimental procedures, approx-

imately 15/. of the infants did not complete the laboratory tasks due to

fussiness% In every case, several attempts were made to obtain the data by

rescheduling laboratory visits up to three times. Attempts to establish

some systematic explanation for this subject attrition have not met with any

success--ie. no factor which is obvious seems to account for some subjects

"refusal to cooperate". It should be mentioned, however, that 15% attrition

is extremely low for infants under 9 months--many experimental, studies report

rates as high as 50% and so we are not too displeased with this rate of

missing data.

B. Bayley Testing As anticipated,.there are no particular problems

which we have encountered in administering the Bayley Scales. Mean D.Q. for

the Mental Scale is 110.0 while that for the Motor Scale is 121.47. In

addition to the overall scale scores, the items have been clustered by what

they.are measuring into a social scale, auditory scale and a visual scale.

Also, scales used by Yarrow, Rubinstein, Pedersen, and Jankowski (1973)

have been used to extract additional clusters: visual attention, visual reaching,

gross motor, fine motor, and social. These will be used to establish some

construct validity with previous work by Yarrow et. al. When responsiveness
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measures are available from the observational data, these subscales will be

correlated with th measures of maternal responsiveness to evaluate the

relationship botwcen maternal style variables and infant performance, measures.

C. Maternal.Attitude Scale This self-report measure developed by

Cohler (Cohler, Weiss & Crunebaum, 1930) was administered to all the mothers

during one of their visits to the Infant Laboratory. The 233 items have been

transferred to data cards and computer scored by Cohler at the University of

Chicago. There are 37 variables derived from this instrument including

empirical, theoretical and factor based scores. Thus far, only the five

factor based scores have been analyzed with the o'ther data. A preliminary

correlation matrix was computed which showed no significant correlations

between MAS factor scores and the infant performance measures. This instru-

ment will be administered again when the infant is a year old.

D. Observational Data As mentioned above, all the first phase data has

been collected including the observational data. Prior to completion of the

Phase I data collection, procedures to transfer the observation interaction

data to the computer were initiated. The steps include: 1) decoding the

audo tape on which the data is recorded using the Datamyte; 2) correcting

machine and obsLrver errors (as these can be detected) on a print-out from

the computer termtnal; 3) loading the data from paper-punch tape (produced

when the audio tape is decoded) to the disk and magnetic tape storage systems

of our PDP 11/40 computer; 4) correcting all discernible errors on the disk

version of the data; 5) transferring the corrected data to magnetic tape.

By the end of July these steps had been completed for all 54 records collected

between March and June. During this time, the computer programs which have

been written to reduce and analyze the observational data were being revi.sed.
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To date these revisions are incomplete. The revisions came about as a result

of our experience with the pilot study now completed. Since it was impossible

to know exactly what variableS Might be useful, several extra data reduction

steps were included in the ptograms. These are being deleted and the program

made more efficient. it is exptected that the revisions will be finished by

the beginning of October and that the observational data will be ready to be

run off then. Following this step, dependent variables derived from the

initial analysis will be transferred to data cards and incorporated in the

multi-variate analyses for the first phase.

Phase II Preparations

A. Experimental Tasks Beginning in May, the experimental procedures for

Phase II were finalized. Pilot subjects tested using the previously used

"string pulling" response were tested. However, due to unexplainable difficza-

ties, a large number of pilot subjects tested did not complete the sessions

due to fussiness. It was decided that a new apparatus and procedure would have

to be developed. In consultation with Mr. Harold Stone, the Kennedy Center

Apparatus technician, a response system was built in which the infant was

able to push either of two levers in order to gain access to either a visual

stimulus or an auditory stimulus. This apparatus was tested and proved to

be an admirable improvement of the previous "string-pulling" apparatus. The

levers are situated below a rear-projection display screen and fastened to

an infant feeding .table. The infant can operate either lever with a minimum

of effort to provide contingent feedback. A picture of a 2 year old child

which remains on the screen for 3.5 seconds and a 3.5 second segment of a'

bluegrass banjo music tape serve as the visual and auditory reinforcers re-

spectively. The experimental design is similar to that used in Phase I.
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ACter the subject is mode comtortable in the feeding table, a one minute

baseline period tollowed by 4 minute contingency, 2 minute baseline and

another 4 minute continvxncy period ensue. Observers monitor visual attention,

non-distress and distress vocalizations and smiles. If the infant becomes

fussy, the session is terminated and another attempt is made after the infant

regains its composure. If necessary, the infant is scheduled for another lab

session and another attempt is made. In all, three attempts are made to test

the infant.

B. Habituation Pilot infants tested in June did not maintain sufficient

attention to the checkerboard stimuli used during Phase I and so it was

decided that facial stimuli would be utilized in Phase II. Color photographs

of a girl smiling and frowning were tested and proved to be attractive enough

to infants to warrant their maintaining attention for up to 30 seconds initially.

Pilot testing also indicated that some infants looked for less than 10 seconds

and so the initial looking criterion was lowered to mean looking time of 8

seconds Laken on two consecutive presentations. The same decrement criterion

of a 50'4 reduction in looking time used in Phase I was selected in order to

maintain some continuity with the earlier assessment. Again, infants were

held by their mothers during the habituation procedure in order to minimize

fussing. A similar design was used in order to provide controls for fatigue.

Thus, half the infants are being tested with the smiling face and half are

being tested with the frowning face with the other-Slimulus used to test for

recovery of attention. In addition, to insure that failure of recovery is

not due to the similarity of the stimuli, an upside-down monochrome face is

presented at the end of the series for two presentations. In order to provide

positive evidence of true habituation, half of the subjects are shown the
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initial stimulus for two extra trials following Lbeir reaching decrement

criterion before being presented the second stimulus.

C. Observation'of Interaction Prior to the egi0flg ef Phase II, video

tapes of ()2 month old infants being fed and entertained bY their mothers were

InitialLy,
made in order to revise the observational code. the observers

attempted to code these tapes using the observational
code as it was being

used for Phase I. It became evident that two significant
changes had taken

place in the infant-mother interactions. First, many ef the infants were,

as expected, becoming mobile. Some crawled, some scooted, some dragged them-

selves around the room. Secondly, they seemed to be
much more adept at handling

objects in their immediate environs. They reached, gasped, threw, dropped,

mouthed, and otherwise explored and played with objee° and

their mothers, having observed this change, encouraged such

toYs In addition,

interactions in

various ways. In order to incorporate what we cons
idered to be important

itchanges in behavior, we modified the proximity code sO that was now possible

for the infant to initiate proximity changes between
itself and the mother.

We also elaborated the codes dealing with interaction
with cbje cts by expanding

the Tiumber of third digit codes to indicate the varieCies of infant-mother-

object transactions. These are presented in Appendix A and can be inserted

numbers.
in the observational manual according to the page

After agreeing

on the changes, the observers spent several weeks betv'een the end of Phase I

and the beginning of Phase II practicing with several Pilot subjects. Once

more, high reliability was established for both
frequency a nd duration measures

as both levels of these are utilized in data analysis'

D. Carey Scale of Infant Temperament In order C° provide a maternal

report measure of how the infant deals with every-day occurrences and events,

a questionnaire devised by a pediatrician, William CareY (1970) was incorporated
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into the study. This questionnaire is based on an extensive interview used

in the New York Longitudinal Study of the last decades (Thomas, Chess,

Birch, Korn, & Hertzig, 1963) and gives some indication of how the mother

perceives hur infant along several dimensions. The goal is to be able to

classify the infants according to activity into "easy", "medium", or "dif-

ficult" infants. lt is expected that this will give an indication of the

match betwee n infant temperament and maternal style. The questionnaire can

be self administered and so we are asking the mothers to fill them out and

return them by mail. By the end of July, only 4 infants had been completed

on Phase II data collection. It is expected that Phase II data collection

will be completed by the'end of October.

II. Inter-observer Agreement

Three critetia were selected for establishing inter-observer reliability

of the observational data: 1) that adequate inter-observer agreement exist

on each category in the observation system before data collection begins

(Weick, 1968), with a minimum level of agreement set at 85 percent as suggested

by Gellert (1955); 2) that checks be made on the maintenance of initial

inter-observer agreement during data collection (Gewirtz & GewirtZ, 1969;

Patterson and Cobb, 1971; Reid, 1970); and 3) that reliability indices be

established on scores which correspond to each form of the dependent variable

(e.g. frequency of occurrence, duration, etc.) planned for use in the final

data analyses (Frick and Semmel, 1974).

'initial data collection for reliability purposes was planned to continue

until acceptable levels of agreement for each behavioral category on six

dyads, three with male infants and three with female infants, were reached.

Inter-observer agreement checks were made again at the mid-point nd near the
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end of data collection on the 24 dyads in the pilot study and throughout

the data collection in Phase I. ['VI' the in-process observation visits,

both observers collected data on the entire session for reliability purposes

but only one observer's data for each visit contributed to the final analyses.

From each of the pairs of observation records done to check reliability,

five to fifteen minutes of continuous interacticn from the initial, middle

and final portions of each approximately 90 minute session. The segments

were selected to sample different caretaking settings. A total of 20-30

minutes from each observer's record contributed to the reliability chuck for

each observation session.

Since dependent variables in the form of overall duration of behaviors

_and antecedent-consequent relationships within 10-second intervals were to

be used in data analyses, inter-obsurver agreement was established on the

reliability data for both types of scores. First, to assess the reliability

on duration of behavior categories, the records were divided into consecutive

1-minute segments. The duration of each category of maternal and infant

behavior was summed per minute. This process was carried out on each observer's

record. Pearson product-moment correlation coefficients were calculated

between the two observers for each category, using the duration of the

Citegory, in seconds, for each 1-minute interval.

Secondly, a standard percentage agreement index to assess agreement

between observers in coding the presence or absence of behavioral categories

in short consecutive time intervals was applied to the same portions cf the

reliability records described above. For this purpose, the records were

divided into 10-second intervals. A 10-second interval unit was selected to

correspond with the time period used to define antecedent and consequent

behavioral events in data reduction and analyses (Level II) described in the
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next: section of this report. Each 10-second unit was scored in terms of

whether the two observers agreed or disagreed on the common occurrence of

each maternal and infant behavior category. The number of agreements was

totaled and divided by the sum of the number of agreements and the number of

disagreements. intervals in which the observers agreed that no instance of

a category occurred did not contribute to the tOtal number of agreements

since ihis gives deceptively high agreement scores by inflating the actual

frequency of occurrence of the event (Bijou, Peterson, Harris, Allen, &

Johnston, 1969).

Results of the initial and in-process reliability checks are summarized

in Table 1 for the pilot study and the Phase I observations. The correlational

index resulting in generally higher levels of agreement. Lowest levels of

inter-observer agreement were recorded consistently for maternal and infant

smile. Smile was a behavior with relatively low frequency of occurrence,

which fact tends to reduce the percentage agreement index level (Frick and

Semmel, 1974). Also the occurence of a smile is a more subtle behavior to

detect than the onset of auditory or tactile stimulation. Visual attention

indices which represent attention of one member of the dyad to any part of

the body of the other member, rather than eye-to-eye contact, were consistently

high. In general, inter-observer agreement in natural settings seems to be

more difficult to establish than in laboratory settings. Often, the recording

of a particular maternal or infant behavior is largely dependent on the position

of the observer relative to the subjects. It is impossible for two observers

to have the same posii:ion and so the high reliabilities which are presented

here arc probably affected by the particular homes in which the checks were

done. Often furniture arrangement and space in the setting made it difficult

for the observers to find locations which gave equally clear unobstructed

1 1
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views of the faces of the infant and mother.

III. Data Reduction Scheme for Observational Data

Following editing ol the observational records as described above (in

Section 1), the corrected records are transferred to disk for processing.

The following will present the scheme used for processing the observational

data collected in the pilot study. Revisions of the computer program designed

for this purpose, DYAD, will be presented in the next report as DYAD 1.

A11 data reduction operations were carried out for the unit behavior

pattern, a configuration of simultaneously occurring behavior categories,

as well as for the more molar unit of behavior category, a single behavior

modality (vocalization, visual attention, smile, etc.) summed across all

patterns which included the particular behavior modality. Corresponding to

the three levels of data analysis, 1) effects of infant state and maternal

proximity on infant.-mother transactions, 2) antecedent and consequent behavior

patterns to vocal behaviors between mother nd infant, 3) temporal structure

which characterizes the vocal transactions between mother and infant, three

general strategies for reducing the continuously coded behavioral data are

being carried out for each of the 52 records.

A. Level I Non-interactive Analyses For each maternal behavior pattern

and each infant behavior pattern, the absolute frequency of occurrence, total

duration, and average duration per occurrence is calculated. As each dyad's

observation session varies in length, proportion scores are required for

between dyad comparisons. Frequencies, durations, and proportions are reduced

according to the caretaking setting, infant arousal state, and maternal prox-

imity context conditions under which they occurred. As the naturally-occuring

amount of time spent in each context condition varies for each dyad, dependent

1 3
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variables in Level I are proportion scores representing the duration of the

behavior in a particular context relative to the total amount of session

time spent in that context. Based on the matrices produced by this level of

analysis, particular dependent variables are extracted and entered in

analyses of variance in order to determine the effects of proximity, state,

sex, or some other variable utilized as an independent variable on the

hehavier pattern of infant or mother.

B. Level II-Antecedent Consequent Analyses For each onset of an infant

vocalization which 'occurred when the mother was in the same room with the

infant, antecedent and consequent maternal behavior patterns are identified.

An antecedent maternal pattern is identified as the first maternal behavior

pattern which preceded the onset of the infant vocalization in the prior

10-second interval. A consequent maternal behavior pattern is identified as

the first maternal pattern which followed each onset of an infant 'c.'lization

in the subsequent 10-second interval. A subset of antecedent maternal pat-

terns is identified as continuing,behavior, in that the maternal antecedent

pattern continued into the 10-second interval following the infant vocaliz-

ation with no other maternal behavior initiated in the 10-second consequent

interval. For Level II analyses the dependent variable for antecedent

maternal patterns (or consequent maternal patterns) was a proportion repre-

sented by the frequency with which each of the 10 mutually exclusive and

exhaustive maternal behavior patterns occurred as an antecedent or consequent

pattern relative to the total frequency of infant vocal states. In the same

way, the infant's antecedent and consequent behavior patterns can be obtained

given a particular maternal behavior or behavior pattern. Since the actual

Latency between either maternal antecedent to infant response or maternal

1 4
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response to infant consequent behaviors are also obtained, an analyses of

the learning potential in the naturalistic setting is possible by analyzing

these latency scores. In addition, other infant and maternal responses can

be chosen as .:he focal behavior pattern in order to determine the antecedent

and consequent behaviors of the partner in eliciting and consequating partic-

ular responses.

C. Level III-Temporal Structure of Infant-Mother Dialogues Level III data

reduction is being carried out to allow a conditional probability analysis of

the second-by-second alternation of activity between infants and mothers. This

level of analysis can be focused on several behavior patterns but will initially

be carried out on vocal behaviors as these probably have the greatest signi-

ficance for later development. Later, similar analyses will be conducted for

visual regard of each other.

The inadequacies of a time independent analysis when applied to questions

of complex interactive behavior (Collet and Semmel, 1973; Raush, 1965),

especially dyadic vocal interactions (Jaffe and Feldstein, 1970), have been

pointed out. Yet although continuously recorded and timed behavioral data

can be unitized into consecutive fixed-time intervals of any length, there

has been no consensus among investigators as to guidelines for selecting the

most appropriate fixed-interval length. Collet and Semmel (1973) have

suggested selection of a time interval such that "...the coded behavior

applies to the entire interval (p. 6)." The internal digital clock on the

Datamyte recorded times behavior changes and durations in units of 1-second.

A 1-socond unit, therefore was the fixed-time interval for which a distinct

code could cover the 'entire interval'. To sample the interaction data

using a fixed time interval greater than 1-second would require making

arbitrary decisions concerning the proportion of an interval which would have

15
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to be filled by a certain behavior for that entire interval to be designated

as containing that behavior.

Thus, each observational record is divided into consecutive fixed-time

intervals of 1-second. Portions of each observational record in which

maternal proximity is coded as Out of Room are not included in this reduction.

For the remaining portions of the record, one of the following four mutually

exclusive dyadic vocal states (for the infant, only non-distress vocalizations

qualified) is assigned to each 1-second unit: Simultaneous vocalization,

Mother only vocalizing, Infant only focalizing, and Mutual silence. The

sequente of states formed from this reduction fits the assumptions of a

finite Markov process: (1) the number of steps in the sequence is finite,

(2) the sequential transitions are discrete, and (3) the probability of a

given event ,,i.%.1ds only on the last preceding event (Raush, 1973). The

Markri process describes "...a certain type of process that moves in a sequence

of steps through a set of states...When the process is in state si there is

probabilitypijthatthenextpositionwillbestates..The matrix P=(pip

is called the transition matrix. Its entries are non-negative and its rows

have sum 1 (Kemeny and Snell, 1963, p. 128)." This transition matrix is a

complete description of a first-order Markov process (Hertel, 1972).

A first order transition matrix is constructed for each dyad giviing

the frequency with which a vocal state at time "t" moved in the next 1-second

interval (time "t+1") to any vocal state, including itself. From this matrix

of transition frequencies, transition probabilities for each cell are derived

by dividing the cell frequency by its corresponding row total. The dependent

variables formed from Level III reduction, therefore are the conditional or

transition probabilities represented Jn the cells of the matrix constructed

for each infant-mother dyad.

1 6
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Following is a list of the 16 subroutines that make up the program

DYAD and a brief description of what each does. The complete program may

be found in Appendix B.

DYAD

Preliminary Subroutines

1. ZERSET Zeros out arrays and matrices used for each subject.

2. SEP - separates the 2 or 3 digit code into 3 separate numbers. If it

was a 2 digit code the 3rd number is a 1.

3. LTOJ takes a behavior pattern and returns a string that contains the

categories present in the pattern

Level I

4-5. MATP, MATC - fills in matrices for frequency onsets and durations.

6 STATE fills in matrices of state by proximity by behavior.

7. WR1 - prints matrices from MATP and MATC,.calculates proportions and

summaries.

8. WRA - prints matrices from STATE, calculates proportions and summaries.

Levels tI and III

9. FILL - creates the matrix that holds 500 seconds of behaviors for mother

and infant. Mien FILL reaches 500 the following three subroutines operate

10. LAC - creates antecedent-consequent matrices.

11. MAT - creates transition matrices.

12. REFILL - Zeros out 500 second matrix and resets initial values so next

500 seconds can be collected.

13. WR2 - prints antecedent-consequent matrices, calculates proportions.

14. WR3 prints distributions of consequent latencies.

15-16. WP4, WR5 prints transition matrices.

17
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IV. Preliminary Results of the Pilot Observational Study: Early Diaglogues

Much has been written in support of the notion that the early mother-

infant interactional environment is the arena in which the infant learns

(Lewis & Goldberg, 1969; Gewirtz & Gewirtz, 1969; Yarrow, 1963). The

learning which apparently takes place as a result of the infant's experience

with the primary caregiver (usually the mother) includes learning to control

environmental events learning self-other differentiation, learning to talk,

learning to walk, learning about objects presented by the caregiver, etc.

The present study is an initial attempt to study the patterns of infant-mother

interaction in order to understand the dimensions which might lead to a

learning analysis of infant-mother interaction. The broader issue in which

this research is embedded is whether the caregiver-infant interactional

environment is an important determinant of cognitive functioning as this

depends on the understanding of environmental contingencies. That is, does

the infant learn which aspects of its environment it can come to control and

does this learning relate to the way in which the infant subsequently nego-

tiates its way in its one year old environment. The present study addressed

itself to some of the variables which might affect the interactional behavior

of 14-week-old infants and their mothers: infant state, maternal proximity, ,

and caretaking setting. In addition, the study was an attempt to develop

some data analytic techniques to analyze interactional variables from a

learning viewpoint. The study was focused on the vocal interactions of the

infants and mothers as they occurred in the context of other behaviors.

A system for continuous, in-home observation of vocal communication

patterns embedded in the social interactions was developed and utilized.

This procedure was created to be methodologically consistent with a theoretical
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model of the reciprocal, bidirectional nature of the infant-mother relation-

ship. The purpose of the study was to examine the 1) effects of infant state,

caretaking setting, and maternal proximity on vocal behavior of infants and

mothers; 2) patterns of maternal behavior in intervals antecedent and conse-

quent to infant vocalization onsets; and 3) the temporal structure which

characterized alternation of vocal activity between infants and mothers.

Twenty-four dyads, each composed of a 14 week old infant (12 males and

12 females) and its mother were observed for approximately 90 minutes during

I waking period including dyadic and solitary play and several caretaking

routines. Maternal and infant social behavior recorded as sequences of

mutally-exclusive behavior patterns as well as changes in setting, maternal

proximity, and infant state were continuously recorded and timed by 1 observer

using a portable electro-mechanical keyboard recorder unit (Datamyte, Electro/

General). Visits were divided between 2 observers on whom high inter-observer

reliabilities were established initially and during the data collection.

No overall sex of infant difference for frequency or duration of vocal

behavior was found for infants or mothers. Vocal behavior of infants and

mothers occurred most often when the infant was in an active state. Infants

vocalize'd significantly less when being held than when mother was within

arms' reach; amount of maternal vocalization did not differ between these two

proximities. Infants also vocalized significantly more often when mother was

absent than when being held, with females' solitary vocalizations co-occurring

with contact with an object significantly more often than for males. No

overall sex of infant differences were found for any infant or maternal non-

vocal category.

For all dyads, maternal vocal and visual behavior was the most frequent
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behavioral pattern antecedent to the onset of infant vocalization, with

maternal vocal and visual attention also the most frequent response to infant

vocalizations. Males vocalized selectively in response to maternal vocal-

visual-smile patterns. Moreover, mothers of males responded differentially

to infant vocalization with physical play stimulation.

In order to understand the interactional nature of the vocal activity of

the dyads, each observational record (when mother was in Lhe room) was divided

into consecutive 1 second intervals which were assigned to 1 of 4 dyadic

vocal states. These included simultaneous vocalization, solitary mother

vocalization, solitary infant vocalization, and mutual silence. This sequence

of vocal states fits a finite, Markov process model and could be represented

by a first-order transition probability matrix, or state transition diagram

as suggested by Stern (1974). As illustrated in Figure 1, transition prob-

ability values were quite similar for males and females, and, in fact, the

values Were strikingly similar for all 24 dyads suggesting a basic temporal

rhythm which characterized alternation between vocal states.

Solitary maternal vocalizations dominated'solitary infant vocalization

by a ratio of 10 to 1 (46.87 to 4.17,), with mutal silence and simultaneous

vocalization occurring 39% and 9.6% of the time respectively. Twice as much

infant vocalization occurred in simultaneous as in solitary vocal activity.

Analyses of transition probability scores indicated mothers were significantly

more likely to "break" mutual silences. In contrast to Lewis' (1972) findings,

however, vocal initiations by infants as well as mothers were significantly

more probable given the occurrence of the partner's vocalization in the pre-

ceding interval than if the partner was silent. Mothers were more likely to

move from silence to simultaneous vocalization with their infants than were infant

2 0
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to "join in" with their mothers. Furthermore, simultaneous episodes moved

more often into solitary mother vocalization than into solitary infant vocal-

ization (F = 37.04; di = 21,22; p <.001).

These patterns are quite different from the standard temporal parameters

for dialogues among older individuals (Jaffe & Feldstein, 1970). Maternal

"joining in" and prolonging simultaneous vocal episodes may have reflected

efforts to stimulate prelinguistic sounds or to regulate vocally the degree

of dyadic social contact as Stern (1974) suggests. Moreover, further analysis

of the observational records indicated significantly more infant vocalization

occurred when mother was out of the room than when she was holding the infant.

This suggests that perhaps infant vocalization has an important function in

addition to social participation. While laboratory investigations have found

that maternal vocalization during infant vocalization has the effect of term-

inating the infant vocalization, a "suppression" of infant focalization

effect, (Kagan & Lewis, 1965; Webster, 1969) the present results did not

support this notion.

The analyses of the data from the pilot study are not complete but they

do indicate that the observational instrument and data reduction and analysis

sc .. s a productive one for explicating the fine-grain interactional

behavior of mothers and infants. The pilot study suggests a unique and

complex structure for early vocal exchanges and the usefulness of an observa-

tional methodology consistent with a bidirectional model of early social

intvraction. Data now being analyzed from the first phase of the longitudinal

study will allow for interesting cross sectional comparison between 10 and 14

week old infants and their mothers when taken together with the pilot study

briefly reported here. These comOarisons probably will be possible by the

first report of the second contract year.
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Description of the Sample for the Longitudinal Study

In order to maximize the changes for obtaining plcorn ete data on the

desired sample size, N = 48, a predominantly middle- class gro up was selected

to participate.in the study. Names of all families
to be con tacted were

selected initially from birth records at the Tenness Stateee Department of

Public Health according to the following criteria: all infants were first-

ZU

born, full-term singletons with birth weights between 5.5 and 9.5 pounds and

dicated onwere free of significant health complications as in the birth record;

parents of these infants were married, with each Pa r overent 20 years of age

and at least a high school graduate. All of the inf°rMation contributing to

these criteria is given on each birth record in Tennessee. As part of this

research was to be conducted in the home, and additional selection factor

involved geographic location. Families living at a distance g reater than 20

miles from that part of central Nashville, Tenne ssee were excluded. In

addition, as the initial contact with all parents wa5 bY telephone, families

who met all other criteria but were without telephone se rvice or who had

unlisted phone numbers were not accessible for recruitment.

Parents of infants who met the above criteria ware contacted in random

order by telephone and the purposes and requirements °f the study were intro-

duced by a female-research assistant. The standard initial telephone contact

procedure is included in Appendix C. Before further information was given,

it was determined that the mother was the primary week-day caretaker and that

the family would be in the city for the next year for paren

t:eilswthao

were

interested in possible participation, a letter eialaining the of the

study (see Appendix C) and what was required for Par n was sent with

lathe understanding that a second phone call a week

5iciPatio

ter would be made to see

2 2



TABLE 2

Potential F,ample of Families Meeting Selection Criteria

From Birth Records 12/24/73 4/18/74

Total
Frequency %

High Ed.*
Frequency

Low Ed.
Frequency

Potential N 213 148 65

No phone 44 21 27 18 17 26

Nevcr eontacted 22 10 19 13 3 5

Contacted hy phone 147 69 102 69 45 69

:?efused initial contact 44 21 20 14 24 37

Letter-sent 103 48 82 55 21 32

Pefused after letter 49 23 37 25 12 18

Included in study 54 25 45 30 9 14

* Both parents education 14 yeArs
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the family was still interested. At the time of the second phone call,

iC the family was interested in participating in the study, an initial

appointment to conduct the observational session was made. Table 2 describes

the number of potentially qualifying families selected and those which were

located by telephone listing, contacted, sent the letter, and agreed or refused

to participate. Since the data had to be collected as the infants were born,

it was not possible to randomly select the sample from the population as a

whole. However, as much as possible, the families who were included were

-andomlv selected from the ones who were sent letters. The birth rate did

not allow completely random selection at any one time. Families were contacted

initially when the infant was 8 weeks old in order to allow ample time to

recruit the sample for anv one week and still see the mother and infant when

the infant was 10-11 weeks of age. Table 3 includes the characteristics of

participating infants and parents, for infant's age at Phase I, birth weight

of infant, weight at time of Phase I, mother's age and education and father's

age and education. As can be seen from the data, there are no apparent

diFferences between males and females in the study, with the exception that

Hie boys weighed significantly more than the girls at the beginning of the

study (t = 3.06; df= 52; p <.01).

TABLE 3 - Characteristics of Sample

X

Males,

Range S.D. X
Females

Range S.D.
Infant Age in days 75.78 69-84 4.22 75,33 69-84 4.03

Birth Weight 121.6 101-142 11.1 119 95-155 13.23

Current Weight 209.6 130-256 25.6 188.7 126-224 23.68

Mo.ther's Age (years.) 26.26 24-32 2.44 25.59 21-31 2.78

Mother's Education 15.41 12-18 1.74 15.19 12-18 1.78

Father's Age (years) 28.44 24-42 4.4A .27.81 24-34 3.00

Fathe!'s Education 16.26 12-19 1.63 16.11 12-18 1.45
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VI. This section is found under seperate cover.
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APPENDIX A

6 1/2 '4onth Old Revisions of Interactional Code
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A 1

SETTING (6 month olds)

The Setting code is entered initially and whenever a change

occurs in the type of caretaking activity.

NO CARETAKING

Definition: This category indicates any type of interaction between

mother and infant which does not involve any of the

caretaking routines listed below or not interaction

occurring between infant and caretaker. I feeding

himself, non-mother initiated = coded no caretaking,

not feeding

FEEDING

Definition: Mother initiates feeding of the infant with breast,

bottle, cup, spoon, or manually. Feeding begins with

first mouthful infant eats and continues through any

temporary breaks (getting more food, rearranging baby,

etc.) and includes burping routines during or following

feeding.

ALL OTHER CARETAKING/PHYSICAL HEALTH NEEDS

Definition: Mother is (1) bathing infant in tub, sink, or sponging

infant's entire body, (2) changing infant's diaper, or

(3) undressing or redressing infant, (4) grooming infant

(cutting fingernails, combing hair), or (5) binding

up of wounds (cleaning cuts, bandaging scrapes).

Bathing begins with undressing and includes cleaning

ears and nose, drying and redressing infant.

2 9



A 2

PI1TTING TO SLEEP

Definition: Mother is preparing infant for sleep: rocking,

arranging crib covers, etc. This setting is defined

by mother's behavior, not by cues of infant state.

Infant may not necessarily go to sleep, but mother

is attempting to put infant to sleep.

30



A 3

INFANT RESPONSES DIRECTED TO OBJECTS

Infant is interacting with object if he is looking at the objeci,

reaching for, mouthing, waving, banging or manipulating it alone or

with mother. When infant is observed to be interacting with an object,

one of.4 possible codes (0-3) is used as a third digit to modify any

otLe of the ten 2-digit infant behavior patterns which might accompany

this interaction with object.

Coded as Objects (Examples) Not coded as Objects (Examples)

Infant's or Mother's clothing,
jewelry

Pets
Mirror (images in mirror)
T.V.

Toys
Household items
Feeding utensils
Food (in other than feeding setting)

Undefined spaces, direction's
Walls
Ceilings
Infant's or mother's body

part (hand, foot)
Food (during feeding setting)

A. Social Play

Definition: Infant is "playing socially with an object" if he is

engaged in initiating or continuing a reciprocal activity

with his mother which involves an object, i.e., handing

object to mother (regardless of mother's reaction) reaching

for object held by mother, rolling a ball back and forth

to mother, mother and infant holding an object together.

(Infant does not have to be aware of mother's also inter-

acting with object and him/her.) The 3rd digit coded for

tbis behavior is a "0" which is used to modify any of the

2-digit patterns which might accompany this social play.

3 1



For example:

a. 6-4-0 Infant looks at Mother, vocalizes, and plays

socially with an object.

b. 6-8-0 Infant smiles and plays socially with an object.

c. 6-9-0 Infant utters a distress vocalization and plays

socially with an object.

Social play may be followed very quickly by solitary

manipulation.

A 4

B. Manipulation

Definition: Infant is "manipulating an object" if he is touching,

holding, mouthing, banging, or waving object. (Using hands,

feet, or any body part) The 3rd digit code for this

behavior is a 1.

For example:

a. 6-1-1 Infant vocalizes and manipulates an object.

b. 6-3-1 Infant looks at mother, smiles, and manipulates

an object.

c. 6-5-1 Infant looks at mother, vocalizes, smiles, and

manipulates an object.

C. Reach/Approach

Definition: Infant is "reaching for or approaching an object" if he

ittempts to get an object that is beyond arm's reach.

This may include stretching to reach an object, scooting

3 2



toward an object, crawling to an object, vt.c. The

3rd digit code for this behavior iN a 2. Mma likely

accompanied by visual attention to object.

For example:

a. 6-2-2 Infant looks at mother and reaches for or

approaches an object.

b. 6-6-2 Infant reaches for or approaches an object.

c. 6-7-2 Infant vocalizes, smiles, and reaches for or

.approaches an object.

D. Looking Only

Definition: Infant is "looking only" if he looks at an object and

does not interact with it in any of the above ways,

i.e., looking at a mobile without reaching for it. The

3rd digit code for this behavior is a 3.

For example:

a. 6-1-3 Infant vocalizes and only looks at an object.

b..6-6-3 Infant only looks at an object.

c. 6-8-3 Infant smiles and only looks at an object.

A 5

Rules for Object Codes

1. The inanimate object must have definable bounds. Looking at surfaces,

walls, ceilings, etc. is not coded.

2. Notice the 'distinction in coding between examples (a) and (b)

below:

(a) If observer cannot judge whether an object held Ly. mother or

3 3



A 6

mother herself is the focus of the infant's visual attention,

code 6-2, infant looks at M rather than 6-6-0, infant looks at

object.

(b) If infant is looking at both mother and object, i.e. peek-a-boo

with a cloth, code a 6-2-3.

(c) If infant is manipulating an object, is looking at mother, and

is not engaged in social play, code 6-2-1.

3. The infant may interact in different ways with 2 objects at the

same time, i.e., reaching for one object while manipulating another.

A hierarchy has been established to cover these situations. If an

infant is engaged in social play code a 0 even if infant is stimul-

taneously manipulating, reaching for, or looking at another object,

i.e., a 0 code takes precedence over a 1, 2, or 3. If an infant

is manipulatine one oblect code a I even if infant is simultaneously

reaching for or looking at another object, i.e., a 1 code takes

precedence over a 2 or 3. If an infant is reaching for or approaching

an object code a 2 even if infant is simultaneously looking at another

object, i.e., a 2 code takes precedence over a 3. Only if an infant

is not doing anything else with an object except looking at it is

a 3 code used.

For example:

(a) IS infant is engaging in social play with an object and is also

manipulating another object, code the social interaction (0).

(b) If infant is manipulating one object and looking at another

object, code the manipulation.
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A 7

MATERNAL PROXIMITY TO INFANT

Maternal Proximity in entered initially and agnin whenever Lhe ditannce

between mother and infant changes.

Definition: This code indicates the existence of one of four mutually

exclusive and exhaustive categories of distance between

mother and infant. Proximity is entered intially and

only when a change in proximity is observed. If the

proximity change results from movement by the infant, the

new proximity code will have a 6 as the 3rd digit.

Rules: 1. If both mother and infant simultaneously move to cause

a proximity change, code the infant as "initiating"

this change (that is, use a 6 as the 3rd digit).

HOLDS INFANT/PROVIDES MAJOR POSTURAL SUPPORT

Definition: Mother supports infant's weight either at some distance

from her body or close to her body, using both hands and/

or.her body.

Rules: 1. Includes mother's supporting an infant while holding

infant in seated position on her lap, supporting infant

on her hip, or supine or prone on her outstretched arms.

2. Includes cuddling, cradling, throwing in air, or simple

holding.

1. Includes providing major postural support to infant

while infant is in bath tub, on couch, etc.
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A 8

MOTHER WITHIN ARM'S REACH OF INFANT

Definition: Mother is touching infant or part of infant's body,

clothing, or covering or is located such that she can

touch the infant by bending, stooping, or reaching out.

Arm's reach refers to mother's arm's reach.
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APPENDIX B

DYAD Computer Program

Written by Susan Falsey
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OH0Lls
1110 (/,7) UPKOHFJCY TcAhSITION tATRIX INSI.0 TN MATS)
LihAL(Y,7) VkLUIlLiCY i INH-11N6 AN N 10 N+1 CrLL (NAIS)

JTRAN(717) FHLOHLNLY to 4.hAINAH(1 Id A CFLL ATILK IHTLRIN(,
1-101 N (USL1) 1N mAls)

SLA1(711)
MA6

IlkAr" OVLIi ALL DYADS A ropi

nLVICL HOdf..(Ht FOR FILFS
ULVICL Nollotk F uK C 1=1,

ukLvErL nn,ER E
1CUL Numurk OF ONJ(C1 KLIAS (3)
dlo LUIOLk Ur CULOM!IS FUI 51 Sy ANN P + TOTAL In IFHFU

N46 rX); OF COLS. Y 00..A.Cr Ia./WS FUk 1 HLHAVIOR IN
il-RtiJ1

nCAT NONLIFR OF CATLGURILs (5)
NCAfli MAX. NOMULR OF LiCOAVIOkS ASSOCIATED W/ A Cliklo6?1Li4

NONDFR UF CULU6NS (4) rUR A SI SI OR P + IKKLOL
ILL, 100:1, OSLO TO DLIERrINF FLALEMCNI OF COJF;;. IM SOK. FILL

NHALT1 IFLOW RLIILLI MA16I

1A1LS USFO 11 PKIHIP6 HCANIN('S --wNAmFICOAME,ONAHF,OYAr;ITYPEI
OuJ,0UT,TullAcIOR

FILLS OSLO
1 HOLu3 1NFLLLOLAT cONSLUOLoTS TO v!OTHLK VOCAL ONSLT (SCE IAC)
2 :0\1-iL AS 1 OUT FIR INFANT ONSLTS
NUM(2) HOLUS HECORU NUMLR FOk EACH TILL

SOURLIOTII,LS RLNUIREO : LER5ET1 ITOJ, mArH, MATC1 FILL, STATL
OATS, IAC., FoR CuripUTATION

Fok P1 101 iN0-- WR1, WtiAl WR81 10R6v. WH4,

ALSO OSLS SYSFEN SURS. SLICRR, Wit.) ASSIGN

ARITonLIIC FOUC110N ICUA
STRINGS UHT A ROW ANL) COLWIN ENTRY FUR A "MATkIX10 INTO

I. NUi'OLk IN AN ARRAY

01'11 COMMUN IPAUL,LIOLS,N1t:.,N48,1C0L,IKCOL,FKLOLOICAI,NCATA,KPAT(2),
1 .IPA r (2),,JniA 1( 1,7) ,ITI;AN( 7, 7) ,LTRAN ( 7,7 ) ,PNAMI ( 2140 )1CNAME ( 21?n)

0OAoL(hu)lhEqLo(v1),E(ONi((lb),/MAT(21hOu) lIFREo(21:)00)11011((2.)
ilJFRLrj(e,24(i),IMIAC(2ULE1),LNIAC(201),LAST(12)

CITIMuN 1i3OUI(e!,210)Jiri?
tlos U1.1LOS1oN AfRA1(717)v 1,ILAS1(2.)

0 !MENS1014 ACTOR14)11-YrL(4)9014J(9),OYAD(2),ICAT(2,40),OUr(4)00T(4)
1 ,1 VOL1 2,6/011M(2),ILAST(1) v1OOLU1 1),JHUL0(2,1C/oLH01,11(2,19),
2 TtiOd( :,,),KcoL(311cf(2),AL)Or,(717) ISLXT(7.71

1') UYIE. F.;LLS()
1 g(16 UATA ACTUR, gliJ/110TH','E.R
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VJh,1i .'1,0"JOH'74 PAUL

3

1CATE9,9(H.OY9 90oJI, I 'Cr /,1 U91004LC9191 ..919UVLRI,

.d1ALL vo' -v/
()Ali% 1A11,1 Whirl/ f,1k1111:iv/

On R UAIA ICA1/1,10101s601,700,7*As2,2s6s6s4,41ho6117110,6,U0),0,1010t
13,6,R0110,/,9,001*Ut/1903,10,9,U,10,..)*Ut!a,611440/

1)10
0111.

HATA UJI, MVOC/9 MOT'ovHEk '11

1 , 0+ tb,'D e() I 10/

OAIA L1/1 IHL90 CKY'/
ISOMIIM,JA,Ku/ = 113 1) * JA + KR
St.]. LOt.,PUF1.K UIVISIOH HY

CALL SLItRKII-.1)
SLT CHH:-.JA141.3

ICOL

.H115 1416 =

.1114 ICOL = 3

011'1 ICOUI = U

0 I I LOL =

oll7 IKCOL = r\KCOL

.01 ACAT =
01"!1 h;CAIR = 0

41(06 0

JAC I = 2

1.1 1)5

)1):?,-1

On2j

0(13 5

30.54

.1040
J041

4

=

IF (LlivIt) .EA. h) GU TO 'JUL
FORCE ItJ FORMAT* pOuTTNES THAT ARL USEH

C---- Hku6RAN our NOT IN THE «our SEGALWT
wRITLILINFSt9Ann) AH111(111), /

3000 FORMAT12X,F6CJ)IivAL9,13)
9031 COr111WHI:

RtR0 -JUAHF:R OF wrims, FOk HRIo4TIN6, A140 CTLP SUL
FuR TRANS1TiuN MATP1A-- JAM, i4STE.P

REAUIAAkuS,300) NS, JAM, us1LP
530 FORMAT(514)

ROW IH PATTLRW UAMLF FROM CARDS
REAU 0AROS,6/ (1PNAMF(I1J) 1 = 1140), I = 1,2)

FORMAT re0A4)
RFAU IN CATLGukY NAMrS FRuM CARUS
HLAUIKARUStu) (1CNAME11,J), J = 1120),

I g 10Tv1vALv;

OVERLAYS TN THE

00 WHOLL PROCLSS FOR tACH UYAD

U0440J riuus = 1INS
RLAU 1N NIML uF DISK FILE FOR OYAO

REAU(KAROS;3U1) (FILL":(J)1j=l'pO)
FORmAT(4X,20A1)
ASSIGN Will 4 10 THAT FILL = 4

CALL AS:+161(MAGIFILESI2U1ILIth)
C---- +4LULFINE FILE 1-0R ANTECEOLNT-CONSFOULPJ CHARI..THEY ARE CLOSED

AFILii AN IIENUFILL" OF AtJY FILL OCCHliS
UtFINt FILE 1(1U00,171U,NO)
OFFIAt FILF 2(1u00,17.UIJ1u)
A:ALL Sifts ZERiLf TO UOUT UR PESLT HELDFD MATHICtS AND ARRAYS

CALL LLIqs
VALULz) N01 PAScED [610 ZLRSET

e J =

NUMJ) =
4 0



ou. I

(110: ILkY1 o

114') !.1 = lu
11111 I =

1.14-1 ICL = 10

,,hAL1 = -)00
/ 11 L U -`)0,1

:1-5 1.; - PAGE_ If

Ah1::6 1111 1;:1 SI('j ILL
L---- )LAL, MILL r ;YAJ

.

kr o .)c.-4 'NJ1J)

FOk LIcjihh TILL VTOL,.1.100J6 IH HLCOlih
1 1. F. ) 0 ) OYAh

(ii v1OLA110h:S 1-01( olA1 hU. FOLL(W1)
)0 )1. 4,011 TL
.)0 (/' CUCC

01,01 1.;i1 i (AJ 'f,JALLhlh "777" 1 USLi, lu RFAU nUEK
;,1=ILk A hrLAK ThL HILUttE (AH

1'1 kLAJ J1.1

L---- r:1_,LLECI 1 .1 k1 C0c(1°1 LlThLP Al ThL OF AH 0107r;VATIO:
'(_At 1(*: A WW1. (LIThLR A STOP Ol; Wr:Lh "UTHCH" QEPLACES HUTHEJ

)1-vj JO 5O I = 11J
11.`)0 11.:A1) (-101;-)) :1)4
"1W:7- 1 OtihT(21')1

C---- CALL '.:h1 TO SLPAkATL A 2- Ok 41-DIO11 14W111L1C jh1O 3 SEP. H11190ERS
)11t)() LALt '-.A.P11COOL11111,.).116)

LI 'i)1,11.01 (l1=7) oh LACK A;JJ oLS1AINT LUOP, urliLkAM LOLLECT
)L;)), IhOLO

lc (II - t) 2/"-1) i2u
C---- 12 1iIJ Thl cii. FON Thl IrTNY ol.SILWAIEh UY 1111- 1sT

inn ) Ifff0_u(11) = 1;.-!

--: 4 0i t). SH..) nI61T COHTAINS 1hL UoJLCT COUL- SO PLALL IT
')0r11 (11 .t 4 .(,P. 11 !.)) IHOLI)(11+2) =13

CiinL (11=4) JUR! 1, J "h1HER" HALT tIHALT=.5)
Oor OF lilt Lnid' Ahk W;1. THL Vi.LULS coiLLLrEn

Ir (1 LO. 4 .Ahh. IHALT 6) GU 10 J1
-- IF ", (1,001 IIALI ):11"ly LuOP uWIL CAW OiLikK nuf

11 - 3) 31),21,no
ChliAhh

) 51 .1!) 6o 1 = 117
c1LT = 1..1 LhlkY COLILLTLU

luo,i())
L---- 11.'!L IH

.J() ,7 KILksT = 1.().1

qu I = 11
C---- fhLWol-- fh0 SlfTr X 1ThX X HihikV-uhJECI.mAlkTX

IhLA.11(J)
L---- 11(o.i( 71) 1,v1EA pal) kOw Fok NLOAvluk LI oUJEC1 FOR MOTHER/IHFAN

(10 / I J) = fo'1(1110LO( 1 +.5)11(hLIIHOLh(Jib)+1)
U,iLL i FJ T ut.r woolT oF LAT! ()UHT 1.1.SLJOL lp ThL OEHV. PATTLRN

0071 10 c:iLL 11Jo(IHOLJ(0 +.5)1T6OLh(0 ILHOtulo1ILA1)
k*ThL - 1 ..)Le. ILTn Iliit 6 (OE:) OF ._31 FriAk), srA1L, Ala) minx COL

okkAf
0 1/ II 0 t = 11.5

rCliL( = ';u,1 ( 1 IKKCul si.ioLli( ) )

C---- 0 I rf-;1_ Fhk LIhr,;";-TAH CHAhht
H1' 1/4 hl 40 1 = 1.1?

J

41



/.)

V06.IS

46 LAST(I)
RESLI HALT (0

47 IHALf =

11:"1)::)') 1d60

AFILk COLLECTING FOn 'MOLL IHOLO ARRAY- SIAHT bLITING CHANCES
REAL) IN CONE Add T1MF

177 ( NEAL) icnoc, POA
SE1 FOR dUitLR 01- 1TMFSJO uFAL WHO 161S 110L LdTPy
GEdEPALLY 1FA11 ,!/ flJC, UT FOLL01H1 ; LINES SHUA) THE OCLPTION

071 IHEJO = 6

;IN IF (11-00_0(6)) J.-..44.560.10)
IF' d-601 (111)L,,(3)=U) THEd CHFCK Pitt VIOLAIlo;; OF THE SETIING
COOK--11- STILL 001 AFfER U0 src. S1. 1T1du SHOULO OE = 6 (1J0 CARE)

010 600.1F (d00 - LAS1(1) 6L. 6) Add. IHOLu(1) NE. 31 1.)0 TO 3(11

4'11 ()I 10 19'J

C---- IF THLRL AS A VIOLATIOd, 1ST PRINT OUT UUL FOILNEH AFTER uU SEC
ILAPsti:,SFI Ilq:LJO SO 'JILL GO THPOUGH TWICE, Adj FORCL IN Ad

C---- INTLuvEdLlh CHAdbr OF COHF. 13 (LTI-P46-NO CAriLl 60 SLC.
C---- ri N NATHLP LLFT: HuL) ALTHAL TINE. LHIERLO IN (TEMP, (THE
C---- ACTUAL CO)1 12LIAINS iN 'COOL AND vJ1LE 6L RETRAdS(ATE0 LATER)

092 5L IPEOU = I

t,R1fL(LId)....;,t)P.i) ICuoF,.ww
014 FOH1A1(210)

ITIrW = 1411.N

n3E, IJOw = LASI(5) + 60
037 11 = 1

0.)1 IP = 6
no slio\iwir Tn sr:TrIN6 cHAhUr (140 ULLI; TO (JO THKOIJ(;H SrATE X ETC,

C-___ CROSS TA.) IiLLAUSE cLITliji IS NOT COrSICEREO IHLHE)
0.(6 60 10 4Ui
v.0 3)0 COHTINOL

C---- IF Li,110( = 016 IHFRE IS A UPLAK Id IHE RECUR()

0'01 49 IF (ICOOL - 08V) '00,61-,.:)0

C---- IF Ed1NY = 000 THLd FOO EILE Fol; THIS 0YAO
O'Y ,n IF (IC)OL)

SLPARATL COW- ir4ru 6 OlITS
tra5 :1!-) CALL SI:rP(ICOOL.11.12.16)

IF .1,Lfflh6 CHAduf: (11=1) UU HOT CALL SIATE
e IF (11 .LO. I) 60 ro 4U6

0:4-) IF(ltIOLH(2) - 2)40U.402.4Ue
IF SIA1E(I110Lh(2) IS ASLELP()) OR if,10;14SY(1) On Nur CALL STATE
HUI IIPLJAIL flmr

411 on 401 = 112
if I e 911 fiLASIIri.) = d0A

60 fu 406
C---- CALL SIAM 10 hIT CROSS-FAH OF STAIL X PP')X. X OEHAWIOR

FOR 1.1016E'( Ald/Or lorAoT
n4-4 92 CALL :-.JTAIL(11,14!IIHOLO,HOW,IHLA:IT.IHALT)
1.1 115 COHIINOL

If 11 = 7 10Lli flOTHEP" HAS t(LPLACLH ,1)1)1LR-U0.10 67 TU SLT UP
APP1(PkIAFL HAL(' COHHIT101r6

101 IF 111 - 7) 60.67.61
c---- IF 11(4 THEN LOTRY lc FOR SLTT1NG, ST)IL, OR PRUX, >4 FOR M. / I.

ly? 60 IP (11 - 4) 9(1112U.120
/ Nil- 6)41-AK 111 RECORO, 1HAlT=.1. 11=0 f0 61)./F. COMPLETE FILE

FLA. I\I)L. tJFAJl 11; :.;06R00T1dL .41L
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)t(1,P.,', I JU6.15

103 115 1:1AL1 = 1

104 11 =

14:2b:65 2t3JUN...74 PAGE_

CALL 51A1E(11.12.1HULr..4014.INLAST,IHALT)
ufl ID /0

C---- A/ LW) OF RLCURD, SET IHALf=2. 11=0 FOR CONPLF1L FILL ir sTATL

lor "G 10ALI = 2
11 = U.
LAIL STAIE(1.1.12.IHOLPINUWIIHLASTIIHALT)

;LI uu ru 70
C---- "o1HEW' kEPLACLO MOTHER.. SET IHALT = 6 (HAS ALRLAOY HLEN TO STATE

111 7 IHAL1 = 6

FOR ALL HALIS. A CUMPLLTE FILL OF THE MAFRI.CE FUR SEITING1

t)IATC. AND PRUX.-MOIHLR AHD INFAOf IS,NLCLSSARY. .

L---- (lo L,LT IA AWL) 113 TU (;',J
1HRUUGH LOOP 3 X, ANO J1 10 FILL 1\1

UCHAVIOR X OBJECT. BEHAVIOP IGN01;ING udOLCr. AdD BLH. ALONE

7n IA = 1

= 5

114 Jf = 6
C---- (;LNCE Oh HALT, WILL ALSO HAVE TU FILL IN IMAT

111') FILL(dOW.NLASTIIHALT.IFLO!.1,NHALIIICLIN5II:PII1IOL)
L---- CHANIA. TIML FROM LAST IMA1 FILL

.1Ebsr = NOW
L---- I F LNO OF OuSLRVATIUH (IHALT=1). WILL HAVL TU GO TO SUBS THAT

c---. USE: IMAT FUR TRANSITIONS (lATS) ANU FUR ANTELLOENT-CONSEUUENT

(TAL)--- SU GO STRAIGHT TU 87

1117 IF (IHAL1 .EU. 2) GO TO 67

L---- /THLRHISE, LHECK TO c',EE IF INAT IS FULL--IF SO-*- DSr IT IN IAC1

AdD MATS
)116 !(:, IF (IFLOW .LT. 0 *AND. OHALT .LT. 0) i36 TO

111" .17 CALL HATS(N.NSTLP,IUUM)

)12J LALL IAC(NUM.ILAT)
.tEF1LL IFAI THROOGH SUU RF.FILL

)121 CAL L liFF1LL (1FLOW ,NHAI ICL INS rEP )

(---- IF Al Loh OF OBSERVATION, THERE WAS AD OVERFLOW (START TN 1M4T

ArTLR 21ST RECOROICL>21-,- THEN PEon HATS AND IAC w/ RLST UF

HtW IlAr
IF (1HALT 2 AND.ICL .GT, 21) GU TO

1,0 10 yd ro FILL IN FREU. AHO DURA1.10N HAIRICEs ANL) ARRAYS FOR

LVLRTIH1NG
)

lu c+2

HLRL Is A CHANGE IN EITHER SETTING, STATE, OR PRUXI^ITIY (I1(4)

C---- IF LNTRY IS A REPEAT OF THE PREVIOUS rHoEu(11). GO WALK AND

LoLLELT ANOTHER ENTRY-- IGNORE THIS OWL

'..4) IF (1HuLu(11) - 12) 91,46011

c---- THULA LOOP TO COVER ONLY 1HAT CHAWGL -- IA AND id = Ill JT2 SO

.LL 110 FOR HEM 16WWING OhJECT1 AND REH. X OUJECT, NUT tiLH.ONLY

4.).1 I = 11
= 11

Of = 2
c---- FILL In MATs, ANU DSF IF NECESSARY-- ONLY WHEN CUOE IS A PROX.

(aETTING Ado STA1E [JOT USCO IN THESE OPERATIONS)

.11 IP (11 - 3) 92061'46
C---- W/PRUXII-IITY-.DHLY GO IN v:HLN CODE FUR HUIHER 001

,112() Jr, IF (1HOLu(I1) U .A0. 12 ,NE. 0) GO TO 92

4 3



V011.15

C---
I

/

I s

J1.5i
01'14

.1 1Y

C----
iliu -12

C----

1.4:)(1:V) l'h.j111 PAW

SAML AS AkOVF
CAI L I tit (Now.N1 V)1.INAl H,),HHAI 11111 ,w.;r1_1,,Ilioi )

NLAST = NOW
(.11-LUv. .LI. U .AN[..1makkINALI .Lr. 0) 00 hi V2

CALL MAIS(H.HSTEPrIarligP
CALL 1AC1NU1IICATI
CALL REEILL(IFLOWINHAIIIICL.HSTLPIIHALT)
NT o0 FOP ALL .5 (WHEN A qALT) UR ONLY FUR SPECJFIE0 ii

on 101 ;II = IAIIH
F1NU COFWECI cciLumo FOR SETTING. SIAIU. OR PROX.

!.1137 KOL = KCOL(NT)
GLT TOTAL'I COLUMN FOR SETTIHul STATL OR RROX.

O 136 KOLT = IsUMINII1thCOLIKKCOLI
AUU FPF:UNENLIES COUNT

0139 KFREU(,<OLI KFREN(KOL) + 1

0140 KR(EU(ROLT) = KFREO(ROLT) + 1

AUN INTO OURAT1W4 (PRESEN1 TIIE - LAST f1ME THAT COHE CHANOLU)

0141 KlUR(KOL) RUHR(ISOL) + (NOW - ILAST(NT))
142 KNUR(KNL1) = ROoR(KuLT) + (HOW - ILA6T(NT))

HO FOR oUTH e101HLR ANU IdFAN7

o143 00 Iuo I = 112
INULX IN WHICH M/I X SET/STATE/W(1X/ TINE TO-USL

/144 NJ ISHMIII-5011)
bU1NU INTO SUL, MAIN NFLD...

JT= NUM. TikKS To (i0 THRH LOOP IN NATP
I MOTHER OR INFA"If
KUL ..4mILo SETTING, STATL, OK PKuXImITY COL.
koLF TuFAL COL. FOR 61vEN KOL

L---- iCnLl 1ST COL. OF bEH x OFJECT (16NORLS SET/STATF/PROX.
IROW(1) WHICH 0LHAV. X OBJECT ROW FUR MOTHER OR INFANT

NOW PRISFHI TIME
LASI(NJ+6) NNE OF LAST pARTIcuLAR M/1 X SEI/SIAT/PROX.

CHAHWE ("/" INPICATCS ONLY 1 USED)
ILAS1(I+5) TIME OF LAST M/I X OHJECT CRANIA_
(I6HORI,JG SCT/STATE/PkoX.)

C---7 NOIL.-- ICOLI AND 1LAS1(I+5) USLU OHL), WW1 JI=3 (I.E.. A HAL1

CALL MA1P(jTi jltNULIKOLTIICOL1.IROW(1)1NoWILAST(NJ+6)1LAsT(NJ+6),
1ILAST(1+5))

C---- JROW IHOEX INTO hLH POW IGNORING OHJECTS

C---- SAME AS PREVIOUS MATP CALL EXCEPT T.01..S ARE FOR IGNORING OBJECT

C---- BEHAVIOR ROW
JROW = 16WHIHHLWI+6)11COLIICOL)
CALL MAIP(JIIIIKULIKOLIIICOL11JHOWIHowILAST(NJ)ILAST(NJ),

I ILAL;T(I+3))
C---- CHLLK FOR PRESENCE OF FACH CATEGORY A00 ADO INTO Ho:O. MATRIX

C---- THNOHDH SUd NA7C (SINCE WORKINO ON A HALT OR BACKGPOUN0 CHANGE

C-7-- OLJIH ULH A obJECT AND HLHAVIOR lbooPINu OBJFCT ROIAS ARE FILLED]

O 140 On 100 J
0149 IF(JHOLN(I1JI) 10011U0,95
U150 JROW = ISUM(JIICULIICOL)

CALL MA1C(JIIIIKOL.KULTIICOLI,JR014)
01h2 JHOw = IsUH(JIICOLIJWILD(I1J+5)+1)
U1h5 CALL MAIL(JIIIIKOLIKOL111COLlIJROW)
O 1')4 100 cONLINHL

RLSEI J1 = 2 AFTER 11 RUN 'NOW LOCH.' SU WILL HUT TRIPLE
LN10IL'; 11/(1) ICOL1 (JOS( HEHVIOR COLUMN -IGNORING ETC1

014,

4 4



7d11 14:"6:55

31hh JT =
If NO HALF (IHALT n) 1,1) YH ;1(.1.1104 10 F1. SL1 VALHI!: (110)

01h, IF (1MALI) 110111U110-,
C---- II IHAL1 =1-A hPLAK 1 RECuRli-GO 10 19 10 RLAH "999u, THEh
c___- RLSTAR1 hi CuLLFL1INh VALOC:i FOR IHOCO,

C---- IF 1HAL1 = 2 - END OF UHSERVATION- GO TU 235 TO SfART PRINTING

C---- IF IHALT = 3 -"OTHLRH REPLACED OOTHER- GO fU 2U 10 IF.:AJ NEXT

RLLORU (11'S A VALIH ENTRY) ANO CuLLELT IH011.1 UNTIL MOTHEk

(I1=4)

111,17 1.19 Gn lu (1)12.5512U), IHALT
C---- nn HAL1- So REsET APPROPRIATE COLUmN 11,10Lx TO NEWLY ENTERED VALDE

C---- RESE1 IH0L11(I1), A40 ALE 14F1HFU TIMES FROM HQ:V.11)11S LNTUY TO NEW

0153 I10 KC0L(I1) = 1SOM(11.KKC0C112+1)
01:19 IHULu((I) = 12

0160 00 111 I = 112

Ulul 4J = I.OH(1.6,11)
0162 LAST(NJ) = clUA

.1163 111 LAS1(NJ+0) = JUW

ulE,4
ILAS1(I1) = 140vi

C---- IF IRLOO = 0- hO BACK ANU READ NEXT RECORD

0165 1FIIREDU) 47,47.102
C---- IF flICHL HAD 0LEN A 60-SEC. VIOLATIONI RESET TIME Tn ONE IN1EREU

ORIGINALLy, Alm GO HACK, ULCUUL ILOHLI ANU CUmHLETE
1HL Fi,OLEOuRE F0k THAl ACTUAL ENTRY

0166 102 NOW = 1TLMP
0167 IREDO = U

0166 GO fu 49

C---- CHANGE IN MO1HFR Ok INFANT - LiEHAVIOR OR OOJECT CODE

C---_ SET IJ = 1 (JR 2 FROM MUG L; OR 5 OF HUTHEH OR INFANT, RESPECTIVLy

E---- JT = 3 SO WILL INCLurt IC0L1 jN CALL TO MATPAAS IN ABOVE)

0169 120 1.1 = Ii - 5

0170 JT = 5
C---- CONVERT PRESEHT HECOPO INTO CAT, ARRAY JHOLD

J1,1 CALL IT0U(121i3,J1IOLD,IN,ICAT)
CHEch IF fILHAVIOR CHANGE

0172 IF (1H0LU(I1) - 12) 11),125,130
IF NOT GEHAVIOR CHANGE, CHECK FUR ObJECT CHAN6E

,
IF NEITHER, IT'S A REPEAT SO kEAU.NEXT HECORu

0173 125 IF (IHOLU(I1 + 2) - 12G,48,126

C---- IT WAS AN OHJECT CHANGE SLT = 1 FOR hi.H. IUBJ, 4, CAT, I011

C---- KST USED LATER FOR CHANGING TIMES, SET SO CHANGE ONLY OHJECT ONU.

0174 1-26 IOHJ = 1

117h 100 = 1

J17,, Ksr = 7

0177 GO TU 145
C---- WAS A DEHAVIOR CHANGE
C---- CHECK ALSO FOR 00JEOT CHANGE FROM PREVIOUS uLHAV1OR - USED w/

C-- CATEGORY X UPJECT CHANGE_
C---- KST = 1 SO START CHO1GING TIMFS FRUo EHAVIORS AND THEN 00JECTS

017A 13o IOHJ = o
0170 Inh = 0

-1-1-HOL1 CT1+'d) .u. 163 1uh = 1

I
t\ST =

C---- I Du F.01% FACII (:f ToC SFTIINh. STATF, ANC, PRUx, COLUMN INDICES

,1 Ei uo 'eu6 1 = 11.5

45 -



701.1.PN

)165

11B4

VU6.13
;!6-JUN-/4 PAW. V

C---- K = INNLx INTO WHICH SLT/STAT/PROX/ 1 iii. TO USE_

K = ISUMIIm,6111
c---- GLT CI14 FOR :)L.1/5 TATL/oli PRO/ COLuNN

rWL = hLULII/
C---- TOTAL COL. FOR AilOVC

,1165 KOLT = IsOo(IIKKOOLIKVC0L)
C---- M,\TI USLLI :NkAL WAY An, A6OVE.

C---- CALLING 1,.A1P 10 AUO TNTO,MA1HICLS FuP ULHAV101, x obJLCT CHANGE

C---- ANU FOk THAT HOW 101 AL (ICOL1)

1166 CALL rNITFIJT.IlifFULIKOLT,I.CoL1,IROW(IM)INOW.LAS1(K+G).LASTIK+611
IILAST(I1+:)))

C---- IF ()BALT CHANGE ONLY- 00 HOT CALL FIA1P BFHAVIOU IGNORING

OBJLC:1 RUw

0167 IF (101iJ) 15011b01155
c___- WAS A bLHAVIOk CHANUF-- SO UU CALL MATP FOR THAT RoW

J168 JRUW = ISUMIIHOLDII1)/ICOL,ICOL)

ulAV CALL MAT1(JTIIIIIKOLIK0LT.ICnL1,J1<OW,NOl..,CAST(K),LAST(K),ILAST(I1))
HOW CHLLKING FGR CA1F-GORY cHANGL

l9u 155 UO 200 J = 115
C---- IF uoJI.LI CHANui AND CATEGORY STILL PLESENI Go lu 195

3191 IF (10o .E0. 1 ANU. LHOLO(IMIJ) + JHOID(1111J) siAlio 2) Go To 195

IF LATEuokY AuSENT 1N PRESLoJ CODE uUT wAS PHFSENT GO TO 195

0192 IF (JHOLLIINIJ) LO. n .ANo. .LU. 11 1)0 TO 195

j193

C---- SKIP OVLR [HIS CATE6ORY
U() Tu i-!00

L---- 195 CALL MATT: FOR CATLGORY bY UbJEC1 FOW

olV4 1)5 JPOw = ISIWIJIICuL.LhoLV(IHIJ+5)+1)
019:. CALL MAILIJF,INIKUL,KOLTITLOL1,JR0w)

C---- CHLLk EGP CATL6NRY CHANGE- IF SO 19b WILL FILL IN MATC FOk CAT

L---- I6N1RING uoJE.CT ROW. uTHERWISE SKiP Tj NLXI LAIEsoRY

019n IF (JNoLLCIMIJ) La. n ANo. LHOL0(11.11J) LU. 1) uo TO 196

UO 10 20u
190 CALL mAIC FOR CATEGoRY CHANGE IbNuRING uBjLC1 RoW

0196
llvv

1V6 JR0w = ISOMIJ,ILOLIICnL)
CALL MAIL(JIIIMIKUL,KPLT,1COL1,JROW)

J")00 2:11 CO3)filwE
RLSLI J1 10 ? 10 PRLVLNT TRIPLE. ENTRY INTU HLNAVIOR TuTALS ROW

c---- (ILoL1 IuNORING SLTIINGI STATE, AND PROXIMITY)

J.D01 2o3 JT = 2
C---- PLACL NLW LATLOORY COOLS INTO LHOLO .(HELO PREVIOUS cATEGoRIL5)

,00? 00 2u2 J 1110

o 232 LHOLu(IM1J) = JHOLO(TV.J)
C---- IF IT WAS AN OBJECT CHANGE., OON'T FIL1 IN I)AT

j IF (106J) 2911201,205
BEHAVIOR CHANbiL SO FILL IN 1MAT1 ANU 14111E PROCLuuKEs AS USEU

c__-- /WOVE_ w1TH HALTS
211 CALL FILL(NO),NLAST,IHALF,IFLOwINHALT.ICLINSTLPIIHOLD1

O )(i, NLAST = NOw
0?.11 IF Iii-LOw .LI. U ANH. NHACT .L1. 0) GO TO 21)5:

CALL MATS(NINSTLPITUUm)
376') CALL IAC(NUMIILAT)
O ?10 CALL RL1- IL L 1' ICL IHSTLP

CNA14uL APPROPRIATL brHAVIUR X UhJLLI POW

o.'11 205 = ISNM(I2IICOLII3+1)
ClIhNuL APpRopRIATL tiolLS M-OEH SLI/S1AT/PRUX=1-6, I'S 4-6

M-t-TH A OHJ ci/S/P =7-V. I'S IU-12

4 6



701iTPAN Vu6.16

)212
)P1.5

1214
1?1n
12.1h

)217
1216
121V

)220
)221

)?22

)223
1224

1225

14:2o:35 26J0,1-14 PAUL_ 10

K = 1

IF (KST EO. 1) F = 2
IF (IM 2) K.ST = Fy6r + 6

DU 2.1. I

00 117 II = 11.5

LASI(AST) = NOW
1217 AST = KSI + 1

.

215 AS1 = RSI +
C---- CHANUE uLNAVIOR X OUJECICODE. IN IMuLD, AND TrME

IHOLD(11+2) Z 16
ILAST(I1+2) = NOw

C---- IF IT WAS AN ONJECT CHANGL - GU HACK 10 1LXT HECURD
IF(Iph...1) C16,210147

C---- IF DLNAVIOR CHANGE- COAH0L HrHAV IHULD ANU IINL
216 ILAS1(11)

10OLD(I1) = 12
C---- 60 LiA(IK AND RLAD NLXY RLCORD

UO To 47

C---- NAVE FINISHEO COLLLCTING INFORMATION FOR- THE. DYAD - END OF RECORD

C---- sCT PAGL NUM.1ER TO U AND CHECK FOR PRINTING UPFIUAS
)226 2%5 IPAUL = u

C---- IF DA') = 0, ALL INFORMATIO( I WILL (iL PRINTED

)227 IF (JAM) F1001,oU0116U0H
C---- IF oPTIDN SPECIFIED- GO TO TWT OPTION

1228 0018 GO TO (hU(11,6(10U,1,OU2,h003,6004), JAh
L---- 01(1 FOR FRLOULNCY AND DUATION MAIRICES AND ARRAYS FOR
C---- DcHAVIOR-oliJECT X SETTING, STATE, AND PROXIMIIY. ANALYSES dY.
C---- phTrEral IAND HY CATFGORY, AND A SUMMARY ANALYSIS

)229 001 CALL WI-(1(DYADIACTORITYPE,00JIICAT,0(Jf110(1MVOCILT,NUM,OUG110UU2)
c---- (4)-(A PRINP; CROSS-TAP-3 OF M-I BLHAVI(JR-OAJLCT X HROX(/WONT) X
C---- STATEO4DIET-ACTIVE), ANALYSES BY PATILRN AND BY CATLGORY
C---- DURATIONS

1231 60,10 CALL WRA(OYAUIALIORtlYPEIOHJviCAT.T01)
)231 IF (JAM 6T. 11) GO TO 44(10

C---- WR2 PRINTS MATRICES nF ANILCEOLNT-CUNSEUUENT uLHAVIORS YO
C---- VOCAL A10 CRY ONSETS. FRE1NENCIES AND COWSEOULNI LAIENCIES.

ANALYSES UY PATTERN AND CATEGORY
1232 o002 CALL WR2(OYAUIACTORIIY1EI(mJ,ICAI,OW,TUTIMVOCILTINDM,OO61,OUG2)
1253 IF (JAM GT. 0) 60 TO 4400

WR3 PRINTS OUT MATRICES OF DISTRIUDIION OF LATLNLIES TO
G---- VOCAL ONSETS

)=)34 u003 CALL WR6(DYAD,ACTORI1YPEIOHJ,ICiAT,OUTIT0T,MV0CILTINUI.OU G1,011G2)

C---- wRS PRINTS OUT THE 1PANSITION 1ATR1LLS
)2i5 Q004 CALL WRI,(0YAU,A0UMINSTLPISLXTINS)

CLOSL TrIL FILL FOR THE DYAD
1..5h 4411 ENDFILE MAG

C---- WHEN FINISHED PROCLUORES FOR ALL DYADS, WR5 15 OSLO TO pRrNT
TRANSITION MATRIX COLLAPSED OVER ALL OYADS

ITRAN(111) SET TO -.1 TO SET WR:j TU PRINT JUST MATRIX

J2i7 ITRAN(1,1) =
)2i1 CALL WR5(DYAU,AU(JMINSTLP,SLXT,WS)
)25) CALL EXIT
1240 END

ROUTINES LALi(o:
47
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VU6.13 14:?b:65 P6JU1J-74 ['Abb. II

SLTLHR, ASSIGk, zEksLr, St.!' ITLAJ sTot FILL
MqTi IAL 1 MATP 1 P.ArC Wk(1. WKA

AK:e WH5 Mth LXIT

Jt'TIONS =./01'JI/LKI/UP:2

LF,116TH

5145 (014'..?.22)*

6494 (041134)

41,CAMPILLti CUkL#*
PHASL USE0 HLL

ilLCLAkATIVLS O.U622 16673
LACC1J1AHLL3 12666

Y U2640 1i;292



I . I 11,.

B 12

;i0I0(0uI1NE ,ftt I

C---- 6U6KOUT11,F 1C.KnS ,)01 i.L1HL1,41.'; ,U0 AMiAY HLLOrn E'OR THL.

2---- HEXI (So HA1NI 1,4L FuIt LISU1Hu I
14J0t< VAmiArLL5 AHD

C---- AIWAY!,)
IKCI;L tehLt.)1_ 11%1LA 11IL.P0 blISPAT ( )

1 .11)(4( (2 )1J1AA )( / I I) [Troll,t III) ,L1,i(7 ,7 ) ,PNA1E12,40),LNAML ('2120 )

DIJAHF(t,u)1,0(15)16,0Urt(PJ)IIMAI(2/twu),IERE.,(21500)11011H(21500)
3 ,JFIcL0(44u)IIHIAC('Iu10),LHIAL.(201LOILASIt12)
COM4'0.111 1HOOT(2,10)
IHnuu = U

(i0 1 1 = 11')00
u0 1 J 112
IMAIEJ11) = U
IFIELu(d1.1) =

1 1JEJIL(J11) = u

u0 2 J = 112
KpAI(J) =

JPAI(u) (16

00 2 1 = 1124O
jt-Htulj11) = ii
00 5 = 1,2u1h
111hC(I) = U

3 LIIAL(1) = u

00 4 1 = 1,1
On 4 J = 1,/
JTI(A1J (J11) =
LTI(A1 (.111) =

irl:A0(J11) =
00 b J = 111i
KEkuu(j) = u

r\UUK(J) =

00 4u4 1 = 112
DO 4u4 j = 1.210

4114 INOJTII1J) = 0

tiLTUH4
LH0

WI-juNS r./ONI/LKI/LJP:2

flLUCK LLLUTH
LLUSET (UU111U)*

6494 (U41134)

**CumPILEK CuRE**
PHASE USED FHEE

ut_CLAHATIVLS IJU22 16678
LALCHTAHLLS ulutp4 16246
A:iSCMHLY 0114S 11192

49



:I! IIAIl Vd6.13 ?b-J01,-i4 PAGE 1

B 13

Jnol suoriu(.011A_ ',;EP(ICOOLII1112113)
C---- su(uurlijE COok/LkTS A e- Ok 3-01u11 NUMhLii (iLonfi 10.0 j
C---- HUf1HLk:

IF ISI HIur1 = 1-6. THPUT CODE WA,, Fok SLIFINul STA1L, oR
PROXPIIM VALIP HIOITS = u-5 (CHLIilL0 31(0 JIOIF UNUSLO

IF 1Sr OruI1 = 51b0U1( L IHPHT COHL 1-:AS HLHAVIOR CHArIuL

1 SUIORAcILD EF(nA 1ST LIG1T FUR PROPLR IWoLx l'!TU hRkAYS
1F.2611 Ofull = 01 CO:A/DAT 10 10 (H_H. cooL.0 RH:.! 1-1(1)

Ski) DIGIT: IF AUSENT.FRM ICODE FOhCE TO =-1 (H) nHJECT)
IF = u OHJECT PFLSCIT

ion? IF (1LO(JL 100) trooL ICOOL f 1.1)

j003 II = ICOUE/100
jOhl. 12 = ICOUL/10 I1*10
jfl' 13 = - (ICUUL/in * 1U)

JqOh 11- (11 - 5) 10.5.5
9007 5 ji = jl - 1

OnUri IF (12 LJ. U) 12 = 10
10 RLTURH

a01.0 EJI()

OPTIO);S =/u1.1/chl/JP:2

oLOCK
SEP

LLI,UTH
101 (000526)4

**CO1P1LLk CORL**
PHASE USE() FREE

JECLAkATIVL 00o22 16016
LA1-.CUTA:ALLS u0765
kz)SLOHLY 0094.5 17997

5 0



ILA lu:37:3I 20-JUL:-7'4 PAUL 1

B 14

SJOkuLIIILA. IroJ(1111,1)+2,KHolAIIIN.IChll
L---- ITOJ CkEATFS A'LATFNOPY 1,k1!.IX F1'Um II,HOT OF NEH. COOL.

L---- IUW IILI Ok IhFANT
C---- LUL. 1-n 1=LiCTLUOr0 t)t-Q7L,11", 0 4iL14

LUL. -1 I IF CATFU'.-MY AMb NU OGJLCT, U 11- L1¼1EU,iikY AN UbJECT

IPA6LIL1,451:IIFIH4611COL,I)(CGLIrKLI0LINCIII[JCAT6,KpAT(2),
1 JPAr (2 )1JTI(A 1( 7,7 )1I TKAN ( 117 ) ,Li PAI.(7,7 )1PNA"ir ('eviin),LNAME (2,2n ).

2.MIA!.11 (t,0),AFIctiJ(1'i)lv:.)OR(
jr,),INAI(Z,!.00),IFHL,)(elt)(10),IDUI4(11hUU)

3 IJFKL;;(el4u),IMIAC( 'G16),LMIAC(201k.),LA:(12)-
)1J5 UINLI4SINN roiuLN(2'10), ICAI(:140)

LOurs 1-Nk if CATi(A0Cr AkkAY

11!)11 uU .db I = 11NCA1
tTOLN(11,11) = u

1),N. rN,i0Lu( FilI+t)) = 0
- 1) * NCe.T3

:NHL, NO 10 J = 11i4CAN1
iJ = IJ +
IF (1h1 - ICA1(ihvIJ)) 1011'3110

i011 10 LONTiNUF
,Al2 GO lo

C.---- i. Fut( PRLSLNCL GF GATL(,ORY

Aa13 i") KHOLLJ(IN,I) = 1

ii 1 I Jt=JLGT LC0L--P=UdJLCTI 1=NO ut.JLL1

J014 =

JOln ItLTURN

U617 L 112

=/uNI/Ge,./uH:?

t)LOLA
IFOJ 144 (OUU41-0)4

6U74 (U6744)

#.(2JPILLit ----* LLML*4
t'flAbL USEU' Ft(LL

oLCLAHATIVLS 010:)I 13d4'-)
LALLUTAtiLLS 0102i 1.77
4.,SLNHLY 010lb 1 /Vh4

5 1



1:r I I I. V Llo .13 PAUL 1

J0Ci SuhkuUTII4L mArr(Ii1111<(liA) 11A2.1A31.0,1)11mLI1C1..LL'2,11:3)
C---- SLI10(uUTrU 1A1P AHI)S FkiWilLrJCY (IFPL,I) A,1!) DUIATIUN (Inthi)

NATk1LLS Flirt A HLHPVIUliAtOWLCI, k., 1,LHAVInii LHAnht.
IA(;)) .3111111G, AA1 l't(UX. COLUMNS.

= tiLhAVIOr(Y0.$JECTI 01( tiLuAV1U1( hUto:

ilOw = l'OTHLAt 0!? I ji AN'.

IcoL = = CHUgTAII (_OLLIMN 01 IPX1v(h) + 1 (!illiF I nVLK 1

10 ALLuv Foi? lsi LoL. I(;N:)1(11JU UbCKGI-ZOUIJU CHANOCS)

C---- IC(!) = PRLVin(JS 711-IL OF CHPNGE FuN AHIIIL.WHIATL COL.
IN = Or fircl LAIOH

111 L = PNLSCII T1h1.
Ant: 11-114:SIFJ1k14bILCOL,IKC!)L,hhLuLOICA I INCAT6,KpAT (2),

1 JPA1(?).JTICAA(7,7)11TKAIJ(7.7),LNA01( 117),PNAlL(2'40),CNAML(292(I).
2 l)1,A,;L( E,U),KFREui15)000H(lb)11;,,,AT(2,b00),11(21500)11nUi((e.500)

IJFKLA(21.?4U)11h1AC(?016),LIIIAC(001u)ILW.il(12)
onA', u11-1LN:-..lok 1/1(511 1C(.5)

J1C;4 IA(1) = IA1
00(P') 1A(2) = IA?
or)Ob 1A(3) =
1017 1C11) = 1C1
000b 1C(2) =
JOwt 1C(J) = IC;
0010 LJO 2u 1 = 1,11
i1011 ICUL = llo - 1) 4 Ni6 + (1A(1) + 1)

IFNLGI(IkOH,iL0L) = 11-PLo(114w,J,ICUL) + 1

IL4),((1)(ow,TCuL) = Iuur(TioiwiTC0L) + - 1C(1))

00Pe

B 15

J014 r(LTUKfl

OP1

1u6 (0(JU")20)*
Au74 ((l.)/424)

4.Cf,4W1LEk CujiL.**

LJSI) vlwr
,ILCLApAiniLs uu.22 Lou/o
EALLJTAHLLS 1j1131 lo1b9

1PLY U110U 17040

5 2



Vu0.13 :J9 /6-JuP-7q PA6L

C---- sum:6011'1E mAlc Au0S Ft?t.u0L,ICY (J):7hLu) yr LAlcUUttYX0HULCT, ut

CAlf-6oKY (Sri.. SUL). ilA1P F:Ort VAklABLL

LOmmuh WAGLIL1HLSINlilAiwILCM 11).'Ll'LlkrLoLINLAIII4LAIRIKPAT(2),

1 ,JP/A ( ? )1J1ItAl( 717 )11.111,J ( 7) I. INA:t( 717 )1PNAHE ( 21'40 CNA I

O4'JANL(t)u)okfkLL(1)1VUUli(itAliMATIOU)11FRLu(21'JW))11k0.JOU)
3 IJFkLu(4124U),1N1AC(71U1o),LitIAC(2010)1LAT(12)
1) IML1461014 1A(.5)

1A(1) lAi
1A(2) z IA2
1A(J) = 1A3
00 2u 1 = 1111
1COL = (lo - 1) * Hib (1A(1) 4- 1)

(1.JFkLu(lkuel,ICOL) = JFPL,J(IkowlICUL) + 1

1(CfORI,
LNU

UPT1OH

hLOCK LLFNADTH

11;t1l. lOo (00056())*

.J.ApT. 607-i (o371124)

**CUMPILLi( LORL**
PHASF USEU FKLL

ULCLAOATIVLS Uljb'e2 1:1b/6

LALCUTAULL:)
A6SrIPLY u1664 10J7b

5 3



r: /if i, 1%1 JIM .I. .5
10:I10:29 )8-J01-74 HAUL 1

B 17

J0d1 SUOkuUTINL STAIIII1.12,100LO.NowlINLAS1 ,IHAL1 )

c---- SUBMOUI114- 1sTAI1 FILIS IN UORATION (1HOUNUF CKUSS TAB nF:
OLHAV10K-uHOLCI X IJ-OUT X QUIEI-ACIIVI,

c---- Fult .11hEK OK INFANT (ir HLH,-OHJ. ChAN(,E) UK huTH (IH HALF IN
c---- MLCUKU UR HACKUHUONJ CHAN(,L--PRux. ok.s1AEL)

01w) COMMuN IPAGL.L11.ESIN11.J4/1LCOLIIKC1ILIKKCOLINCAIINCATOIKPAT(2).
1 JPA1(2).OTRA( /,7),1THAJI70),LTRAN17,7),PNAME12140).CNAME(2,20)
2 ONAmL(6u).KFREu(15).KOUR(1)11MAT(21)UL)),1FRLU(21a0(j),IUUR(21500
3 .OFRL:I.240).1MIAC(P011:1).LNIAC(2010).LAST(12)-

00u6 CrYiNoN lundr(2.21o)
0004 01MLN:,ION 111OLD(7),INIAST(2)
Jflu ISuUI (11-1) * + KO

C---- NU 'JULY Fok oUIET ALT1VE IINULL)(2) = OK
IF (1HoLu(2) .LI. 2) r0 TO 0

C---- IF uLHAVIOm CHANUL. THEN CHANGE MATmIX H011 UNLY L IH UY4D

0007 IH (11 uE. 4 i-ald II LE. 5) GU TO 6
C---- IF 0ACKuROWJ1) LHANGL oR HALT. ToFN CHANGE MATRIX F0j BUT)! M AND

C---- SLT 10 SIAKT LOOP WITH HOTHLR
Ulm-3 m = 4

uu LUUF1 2 111E
IJ = e
uo TU
10 LuuP ONLY ONCE. FrIk APHKUPRIATL PEI+SUN (11)

1J = 1
= II
IL INuLX FOR iN(1) / 011)-(2) (In ('huX. CoOLS AHL 1-3. OUT 0)

CONVEHI To DICHGTIY 0 = uUT(2). 1.2.3 = IN 11)
IL = I

IF (IHNLu(-S) .L. (I) IL = 2
INuLX INTO SIAII X 161/JOI COL. TO 0E DSLu

ICUL = 1SUM(IHOLU(2)-11.5.1L)
CuL. FoK LIFHLR IN UP Our TolAL
ICUL1 = ISO,-1(1HOLD(2)-1.3.3)
il oNCE (hLH. CHANGL) OR TWICE. (STplE UR PKUX, CHANCK)

Do L = 1.10
= 1, 1 = 2 (ACTUAL MUTHLK THL)LX = 4, INFAAT'S = KK

KK = K - 3

IhuLX INTO hEHAVIUKO8JECI KOW
Iquw = 1611:1(1hULU(K).3.IHOLO(K+2)+1)
INULX 1NIu 0011CH "MOO, UF THE ARRAY JU USE

IASIJUT = 1SU1-i(1KUW.7.0)
OURAIION
IT = NUA INLAST(KK)
AIJU INTO EXAC1 CELL

IA(1UT(KK1jNSPOT+ICUL) = INOUTIKK.INSHOT+ICUL) + I)

AUU INTU LIEHAVIUR TUTAL F61( IN OR OUT
INOUT(AAII0SH01+1C0L1)=INOUT(KK,INSPUT+ICOL1) + II

AUU I,J1U IUTAL IN UR UUT
I11001(KMIINSPOT+7)=IWOUT(KKIINSHUT+7) + IT
KLSLT TIME FUR MU1HLR OR INFANT
INLAST(KKI =
A = + 1.

RCTUMN
RLSLT TIME FUR liU1H MUTHLR ANU INFANT (I) KLTUKNING W/OUF

C---- AUulNh INTO LELLS (IF STATE WAS SLLLP UR UROWSY)

0009
0010

j011
J012

c----

C.--
i

C----
C----

0013 4

J014

j015
C----

onlb
C----

C----
101(

C----
LJ01.J

C----
001J

C----
00po

u021
C----

o0?2
C----

C----

C----
0024

c----

Joe'l
5

5 4



1:,) 1 ..01

6 UU 11) 1 = 112
1.0 INLASIA1) = NOw

RE:TWIN
LNO

UPTIONS =/ON,/L'o../UP:2

oLUCK LLNUTP
SIATL 355 (U013U6)4

(U411.54)

4,4CUMP1LLH COliL**

PHASE USEO FliEE

ULCLAPATIVLS Ulub4 15d4b
LAECULAULLS 011d.5 1611f
ASSL1HLY 01266 1(652

5 5
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riPr '0; V1)1) .15 14:r7:66 PAW-.

B 19

lul sU6kuUTIor WPAlLYAllArloPt1YITtuUJIILA11101/
sHimoor.C:F oltf, PRIOTc', HOT "iATI,IX OP I'LHAV10P-0HULLT ::iTATE. X

HriN1 p11Y; 1.) cALroLA1c.-, L1L, FoK NOTHLH ANL)

IoVA41; Vu't AHh (A1h6OltIL

10,) CONIUH IiAnLILILt ;ol1r,,N(!Tha.,11<C0L.,PNLOL/NLAIINLAr1,Kp1iT(?).

1 JPAII ;- I tJ Ti 0 .1( 1,7) ( /9 /1,1_ 797 I L!I 4o I COAMF 2f1)

01:ANL(40,Ki-PLL(15/100HP(1h) 11HhIlv(1),IFKLont-,)
110P(?0)110

,J1'itL,;(,.,::'4o),IHIACI) flit,/,LJIAC13111u1,LAST11:'/..

lou 5 IHq(11(2,?111

lon4
(41.1LA1(,2141) /1701-(41,oHJ(9)

1 .1UU1(/)

HIM OIHENSION J.W1H1, 11(6)
j PILO:6 ION NOU 1(16)
ol,ILNsIoN 1.-1ArH(1011J1

L,-JU14ALLNLE(1.1A1H(1) ,11A-1(1,1//

iSO.'111,11J',,r<n1 = r J, +

C---- I, Hu 1 11,1 1_,D

JO 1 I = 11 /

I 1 ,j'1U ( I ) =

00 FUt: HOTHLP ;.01.1 INFAHT

:10 lu K =

oCi FOP LACH Ou FOq LPCH BLHAVIUR PAlTIPH

H11 3 pl lu J = 1,10
Li IHOLX INFO WHICH OFHAVIOP lu W010. ON

)014 ItiU4 =
C---- I,JIJLX i1,ru wHILH HLH-IhNOidNG OhJaI HOW (IALEP 1U SLIWILu INTO

IL = 1Q 14

c_--- 00 FOP tITH litH .4/ WdO .f/OUT 1HJEC1

03:.lu II =)01h
IHoLX 1111'0 THA1 POW 10;3JECT POW)

1017 'IV = 1",Uh(I1+7,1Rj4)
U0 LACH oF THE 7 LOI. 10 THAT

101- L;c") 10 I = 1'7

.1111 = IV + I

iWo 11"111111-+1/ = r'10OF(K,IL+I)
INo01(I .0A)

C---- GE1 AH.tA,LOTL Pi.A4 TOTALS (COLLr,PSE_H oVik WEHAvinPS) nn 11

ONLY WICE HLCAUSL THF SME FUF muTH1R ANL) 1nFAOT

0021 GO lu (h,10). K
1O2,!

WOU1(11 = NOUTIO 1!OOT(K,0)

J023 10 CO:AllijuE
C---- ALIULOTL 00k/111114 = TOTAL

Anet oOk = .1OUTII/
TINL IN = AUTIVF-IN + AOILT-I14

JOHM(11 = Of:JUT(11 + Hn1)1(4)

C---- OHILT IN
J1 7 JUJA(2) = 40uT(1)

ACTIVL -,401

,10?/
,W1p1(j) = 1Juut(4)

TINL tall = ACI-OUT + UOILI oUT

.)02"1
JOM14) = NOUT( ) + HOUT(t)1

C---- jUILI-OUT
10?-) JOUlli)

C---- ACTIVE UM
j(1,;1) JOUM(0) = .JOUF(5)

c---- .)/ 1...r)TIIE IHFAHT
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B 20

rAGL

IS1 = Ts + 1

12 = lo
1 oul ARPAY IL flioRARILY UStti To H..)LL, CoTtiouRTIS

up 2u IJ = 1,10t)
?0 IOATit(IJ) = u

0---- GLT PArr.of ig1 1y FUP 1UTtCh ANU IorioT

I)) 'ej TJ = 1,40
= HIIAvr(K,1J)

;)0 rtw +'ATTERoS, THU( CATLGOI:ILS

UO 9U JT =
IjJLX 11.10 IfPL ARRAY (PATTEW1, CiAlt_GoRY)

IT =
ITI = IT + 1

o0 T1311C,41fn FulkNATS .51, 66, ANH

u() 06 I =

= + I

10TIAL HEAO1nr
IPA6E,UYAH,IACTURCJJ),JJ=iS,ISH,ITYPr(JJI,Jo=1T,

.

I T1)
nYAD 110. 6,2A4/6A.,,,A4,v: 1,2A4/)

Al4ALYSIS HLAUTI,U
U0 TO (50,jt),3/l, L

;1

)1 I- .Woh I ( '

60 1u 40

)-; FORrIA1(1 PROPONIIuki OF OURATIOh 11. L1,111 STATE x CHAVIuR CATLGOH

11')
GO Tu 40

7
OK(woRT101.1 OF CoLW1;1 ("101." = PRoP 01- TOTA

1L)')
C1)P0-21-1 It lit:A..11111;

ri) AiRIIL(LI;4LS,41)
FrWrIA I ( LUlF T ACT PO 111 ( )16)( °- )

1916X921' 11 OUI TOT - 9)0 rc.TAL /1x,65i,-,))

iJu 1111 AAALYSIS FOP TuTAL (r;luT A1)..AY)

Tu L

PR11.41 To1;'.1. OURAT1011

1? .,HITL(L1oF,43) ('IOuT(JJ),JJ=1,7)

q3 FOhhhIC, 101AL',11,01,-,,A(616,' - '1)

ro
PIMPOr:I10;1:, Tu PLHCENJAGEI, tY PIH11.11-q_Y101, hY 1UU

JJ uu fL LI1VF ANu 901LI
ifl uo 51 JJ = 1,2

1V =
1.14 LACH- THE 11J-001 r:JTRILS nivimp HY rm. RLSPrCTIVF Ruw

TO1AL Frit- fiJ OR UHT

dl = 1,2
XI) =

AJ1.I ITI1/+u1.1 = Xii/;i0U1(1V+.3) * 1UU.

MIL :I1hI4 LU. n)iAis or Id lU nol AhL UIV1OCO HY THE. APq

lid_
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1:-HR1R1N 14:11:.56 ;)t)-J111 -14 HAOL. 4

U0 '..)2 id =
xn = romi(JJ)

J2 Ai,iiii(JJ) = xu/:ur(7) * ino.

c---- AbsuLuTL w.s4 lolAL 1c; o1VIND uY IT:JELF, 1.L.,

B 21

JOW3
j.)70

,071
1P7?

'7)3

,(011H(7) = I0U.
WRITL(L1h1.53) (XDUM(Ji),JJ=1,7)
Frinrimr( To TAL' Ilix I "" 1.)(6Fh.111

V))

U0 1u C1-1

EACH LOLUr,J IS HIVIUFD Irf RIJW TOTAL

0073 44 AO = NoU1(7)
0074 nn 45 di = 11/

00Th AU011(JJ) = luiT(JJ) / X0 * 100.

on74:7_
(XJU("(JJ)1JJ=1,7)

n0 ht.) ALHAVIUR (I?=10) VUR HAT1IRNSI 1?=b 101? CATEGORIES

u077 u0 ou IT = lot%
IkOLX IkTO oEHhVIOR

0076 kA = IS1W(11.4,1)
n079 11 = kA + 5

10A0 WRIILlE1(,FS.56) (DHAMF(JJ),Ji=r.A,NR)

0001 ')(7 FURMAT(1A,wi('-')/1X ,4A4)
C---- Ir'ULX 11.TO wHICH HEHAVIOR (6 4OWS/lit_HVI01;)

J062 JCUL = IS(JK(11,21,U)
I11 tO FOR ObJECTI Hj OBJE.CT, AND 1Gh014.1N6 OnJLLT

u086

DOE.4

,J065

00):7

00,:3

II

..')

1 I oc,

00 /11 111 = 1,6
IDULX 11.TO U,IJLCT PRTI.JILD

I0 = 1.SOIn(1111:c11)
101 = Tu.+ %
wH1LH LLLL TO RKGIN IN

JCULA = ISUM(I11,71JLe1L+1)
L---- LWU CELL FUR ROW

JCOL1 = uCOLA +
SPLIT IXCORUID6 TO Ar'ACC;IS

120 Tu ()71601A4). L
pRINT

J7 ,JRITLILI1.i:S.:)-2)(OHJ(iJ),JJ=10
F0R1mT(LX,6:14,6(316,' - '))

UU TO 70
;0 11CUL = ISOMIII17,JCOL)

SANL PRINCIPLL AS UO 51 AuOVE.-- IN ROW COLS. THL 1ST 2 COLS,

UIVIULJ ti THE JRU; 4111 AND / +7,1111 6 è.. U / 7 ANO 7/7

DO 61 JJ = 1,2
L---- IV = t!H1CH bROUP OF

1" = 1SUV(JJ13.0)
uU ul J1
AU = IPoUl(K.IV+J1+6COL) 7

-I Autki(Iv+j1) = Au / liVhflit,IIV+.>+NCOL) * 100.

U0 6e JJ.=
XU = UOUT(KIMCoLi-JJ)
AOU(JJ) = Xii / PIOUT(K,HCUL+7) * lOu.

A(iOM(7) = 10u.
WRITLILIkESsui)(01iJ(JJ),JJ=10,101).(AHLIO(Jd),Jd=117)
FORHAl(bAl!)A4.6(616.1.' - 1))

(70 lu ln

oiviut LACII CuLUMN HY COLUrid TOTAL

L14 r):) = I,/

A" = ',"1(J.J)

c----

,I01) ,(1HOUT (is,JJ),JJ=Jr0LA,iCOLI.)
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Vof,.1c 14:rf:A5 PAht. 4

1 / AJUM(Jj) = 10')H1(ix,JCnLA) / xi) * 101j.
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01,1 70 C04.1TINIII.
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C---- ALXF AHALYSIi
111e J6 WRI1L(LILFSvol1
111 II FJ)00)111A14.C)('-'1)
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611 10 JT
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CHLck To E.71-. 1 1Ar11RI4 MATCHIS Wilt, ch1c60HY

Lri tst J = 1.41CA1

INuLX 11,10 PAI1FKN CFLL To 10:011;

)117 IRO = 1`1W-1(1121,(I)
C---- 1N)LX ir,TU LAfLGUlif CELL lo f)TART )4,11,

)113 IQ = IcMM(J,21,()
4I1J IL = 1S1jri(J144CA1h10)

CHLCI4,u F.JR 4.'!ATC11

)120 u0 64 JJ = 1,HCAT4
)121 IL = 11.+1

1122 IF I - 1C.%1(KIIL)/

)123
)1;?4

C----
ru c I

ji r4A1Ch--AO) I'A.TTCPN nORATIWIS FOR LACH OF IHL UEHAVI00 QuviS

C---- LATLGORT °O4S

)12:1 si NO ou JJ = 1121
112r) WO = 11u + j.

3147 IR = 1K + 1

11e.; I'IAT,11(K) = l'IATN(1R/ + 11)UUT1K,IRO/

J1i!) '7 CO114114L
C---- FORLL C"TLGulLs idrn THC OLU PATTIKIJ MATRIX

01.)0 u0 'i J = 1,10b
.)A [4JOL111A11) = triATN( 1)

---- CONVLKT TU LA1LGORY HAlLS FUR :.1UTHCA CR IKIFA:11

1)0 JJ I = 1121

)154, 1)0 Ur1Al'ILA.1) = Ck4A411-(K.1)

C---- 12 = FOR L1T1A,ORY AK1ALYSIS
I? = n
01) Tu .)))

C---- SOA41AKY SECTIOL JJ-1.11-1
'11ILY FOR TOTAL VOCAL (1,j140PIO6 OUJFC1 Hm))

F.01.1H AKKAY :-)AHL PRINC1PLC AS SAM BOT FOR VOCAL

)13o .)1 111 = L.i0M(3,7,0)

3137 )<000(11 = IAJW1KIIII+1) + IM0HT(h1111+4)

J134 = 1.11P11(KIIII+1)
1.40.31114,1111+4/

11:41 tANU,414) = 11.10U11KIIII+2/ + 1114)111(K,111+:))

411-1 KJUM1h) = DAJOICK1111+2)
rtflOm1)-)1 = ViuuT(KIIII+n)

.)143 riKfT1.(1.11.P111411) 11YA01 (AC1011(JJ),JJ=114,Iu1)
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I, Al" d017.1 14:10:Its ,'6-JH1-/I, PARC 1

B 25

d001 SUDKUUTINL WR1(OYADIACI0R,IYPLIOHJIICAI/OHI,IUTIMVOC,CloNHMIUU611
1UDG'2)

L---- SOHkOUTIHE wR1 <ii IHF hATRIX NI hIHAVIUR X ;ILTT7NGIsTATL,

AN0 TRLNULNLILS uN!,11;,, OOkAllOW;, AHD

c---- CALCULATES ANN PRIoTS PhOPORTIOW., AVLRA6L DURATIONS, ETC.
FUR ,-1UTHLR Alm INFANT; IN UOTH HLHAVIUR PATTERN A10 CATLUORY

FURN.
U. COH,'IUN IPAGE,LINES,N1F,'W45,ICOL,IKCOLIKKCULINCA_TINCATOoKPAT(),

I JPAI(:)),JTRAd(7,7)1ITRAN(117)1LTRAN(7,7),PNAIEId,401,COAME(2020)9
1 0,JAnE(od),KTOLN(iti),VOUA(15),IMAT(21S00)11FREN(2,500) o1uUk(215UU)

,JFRI..'Le,21,01,10IAC(")01.6),LNIAC(201u),LAST(12)

00J3 OI,ILNSIUN HYA)(),ACTIM(4)1TYPL(4),ILAT(2140),OO1(4),TOT(4)oCT(2),
1 D(iJ(9),viVOC(2,6),NUM(2),IHATO(1000),OIREC(1000),XHO1 (10

01)04 OPILNSION JUul(5), KUHM(b)
c-__- SLT UP 11.,;%0JuRARY ARRAYS TO HOLU CATLGORIES FUR MUTHrk AND INFANT

C---- UNRAIIONS
.,EcolvALLm'c.: (IMATO(1)110AT(111))1(I)-L0(111)INFRLu(1))

)nw-, 'INNIII,J3,K0) = (I6-1) * u6 + kt.)

C---- FOR 11PLX INTO HCHAVIOR PATTERN (3 ROWS FUR EACH !ICH, 16 COL/ROW)

0001 ,140 = (LUC * :116

C---- IHULX INFO L5CHAVIOR cArLoOkas
Juno IL = kJCAT 4 N45

TOTAL HuRAI1ON
000.1 UDR.= KOUR(15)

TIHE IN = lure M-UUr
0010 JDUM(II = 1(UUK(15) - vOOR(11)

FLEu
0011 JUU14,12) = KUUR(2)

C---- 'JO FLED = F01. (v1IN - FELO

001," JJOH(3) = JOul(1) - J!101(2)
C---- CARLTAK1h(' = HsLP + FEED + HATH

0015 JAUN(4) = KOUk(1) + KnOR(2) + i.UJUII(5)

c-_-- NO CARL IN = )10 CARE - A-00T

J014 JOUM(b) = KOUR(4) - KflUR(11)
00 FUR NOTFiLR AND INFANT

001t) 00 50.0. = 112
IA = 10 FOR PATTERN ANALYSIS

0016 IA = la
,o OuT AkkAY FOR CATEGORY hoRATION SOPS

001Y DO 240 JJ = 1,IL
J(11. 240 InAri4l,w) 0

C---- FILL /N wITH PATTERN NAMES FOR MOTHER OR 1NFANI

001'J HO 300 JJ = 1,40
012J 311) 00AmL(JJ) = HNAI':E(MIJJ)

C---- INULX INTO ACTOR AKHAY

00e'l IS = ISOM(m,2,1)
007,' 151 = I. + 1

00 Fuk HATTERhS THEN FOR CATEGORIES

3023 00 500 J = 112
INULX INTO FYPE ARRAY (PATTERN UR CATE(,ORY)

1024 IT = ISUM(J,211)
00d, 111 = IT + 1

L ANALYSES PERFORMED BY FOI-eATS 3070 309, 311, 313, X 2 IN uRDER

0,1 0J 576 L 115

Oi/ IPAGL = IPAGE + 1
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FOIOH/11.)
14:10:1f1 Pef-JUI.-74 PAUL

C---- WHITE IIJITIAL Ii Apliv;

00)A4 wqilL(L16) ,3o6)) !PAW-, (HIA14( JJ).JJ=1,) ).(ACIOH(JJ),JJ=TS.161),

1 11 YPL(JJ) .JJ=II,11.1)

.L,) 3u5 Fok4IA1 (11 PAhL',14.' (Jo. )

.41)1IL 11fAUP%

Jc) 34) (.;) ru L

H151 5)6 wHIIEILILLS..301)
q*: 3.17 r1)1(414.. I I ' 1-40.:t41.4 !ICIL.`

OH6i uA lo 514

tio 34 30r1 tJUI IL I. I, S 3,P) )

U 1'11'1 3 I') F OWIA I (
i I I1)44 )

60 lu 614
.1137 310 11111 1.L(LIhis,611)

1.436 ill vOketAl AVEkAhL LAJDATIch,,)

(.0" IU .411. 4

004u S1e 4tilit.(11.1,Ls,31.))

.)1L+

c----

J044 1

Q04'1
C----

.51.4
)1147

,1114o
217

FON6AT I '
PKOrOINT101, OF TuT"E HOW iA.,Hhrilt,.)

so rilAL Ilui!AIION Or 'AfisloH

trot = rrtt:
(.;() u
0?ITLILIf4U.11,21
FOr<1.tkj I 1HOP0kifOrl OF ToiAL COLU'Ih 1WHA1IO0')

C(PIPLI 71_ FILAil 1 4 6

CL(1ljLS,jC
FOIMA1 (0Xtei4,WLYSIS sEilln,, STAIL.

IH6'6ux
',OIL ILI( le17 I

Ei-MMAt(t)AltHL'itV110017XItTUTt0:0(ttPSO"Ic!Xtwi'LtUt,2)(1/BATHX,
10L/0,5AffiliTy5Y1wASIP.f.?A.ol.IHSYPI:inotwUlftJY.I'ALT1,3X.PTHT1.6Y.

11jUTP.4X111,ol.!A,I,JCAPf12X.tHOLU,..5X.w11410/1X1122(s-,))
10 (1..TT[1;61 T,4Tt , AHD priux. (lukinOES LEHV.)

A0.50 14j5 hu Tu .(4e01q.5L)0)41.414riO,450)1 I.

FRE41LJC:LY lurALL)

on.,1 4:0 .4r.(110111,ist42.1.1 (hrHrw(JJ).JJ=1.Itfi;u1_)

4,1 In161A1(' -

1 '1'4-, Tu .316

---- ulJH id 101. 1 J I la Li

w;rIIL(I Li) ,S1421 K1OH(KKCOL).(POURIJJ1 .JJ=111ficOL)

si,)
Fow1h1('
u0 lu Lb
AVLHAht. UukA1.11.)4:

00')/ 4;1 II') 495 JJ = 1,1rCUL
Yu = KHUH(JJ)

44cl X10.9(JU) 7. Au / f.FRE(,(JJI

111,,t1 wHITOl 11,4C1446) (Xour.(JJI.JJ=1.11iCilul

9 11I'itl 1 '
X11-11,,X1.3(

hU lu ilp
C---- PHHHOI(TIni,i OF 10IAL T.U1L

ol LI') 4..45 JJ = 11.1.1\(: ciL

=

4'0) XIIU'i(JJ) = XLJ Iluf r 10(i.

Arihi
(XOW'Wki),JJ=1,1KCOL)

Hu F-Cfl, LC1I 1.41VIOH (1/=10). THFN FM. LACH CAiLuoPy

kL AHE HOWS W/ LACH IA

)1f, Lio .5/U li4;11 = 11
(1.1-1 6,11( h to- lo.Amr is u

6 3



7.1 H luta .1 5

1 it)

A107

13 27

14:10:11) db-JOH-74

TH = ISU( INLH1411.)
1111 = III 4. 6

014I.JT JhroF Ano LioL
(LIHEk.1.51/1 110,v,r(JJI,J1=11111ull

617 FnRmAIIItollu11'-11 / lA14#04)

Jo = InolA wHICH OtHAVIOP UR CAI,
jr1 = i!-;or,(IfiLt)114dIU)

Kt. = HICH CELL 10 1)TAR1

L. = J +

Oo o1JLLT1 00 )LACTI AWU IGNOiNC (joJLOT

Jr) St0 = IIICOL
InuLX INT() OoJECT Ci,(I.GoRY

IO = ISLWAIRulICoL111
lo1 = IU + 2

FJ) OF LAVLo Li LAVIUF' X 0bJLL1 kovi h1.1

t I = iL. + (.4.03 -

u PI\OPE.R AhALYSIF:
To (64010013301.5201511 L

,i. I
CULLlI Au0 UIVIHE nY 101AL uhlA(ION (*.1u1) FoR PERCLOT)

3 jo = Jt + 1

Alow(i) = IuUR(1..0.0
1.1:;T OE ILLMLnT; Ih h0. LIY 1u101_ DURATION OF THAT CULUMN

xnum(I) = xour1111 / KrUR(KKC0L) * 10U.
OH i NLOL = Llolb
O IVIS = h0HR(HCOL-1)

ji) +

4 x0oY(1,JOuLI = / OIVIS * Jou.
..011L1L10151326) (0:3J(JJ) .JJ=I01101)1()UUF(JJ)1JJ=111116)

U0 Tu ;7u
10.Y4 puliATIN4 (1ST COL 11.: PoW )

320 jn = J11 + 1

'AVIS = IL)NrI(.IJ)
)0)0,,(1) = ftlyiS/IrOf * 1)0.

INLSI OV kOW We TOTAL ROW otmAT1014

oo i.cOL =

= Jit + I

x011H1HCOL1 = Iduk(L1.fl-.)/OIVI;) 4 100.

WPITL(LIhES1326)(0i3J(JJ11,W=I0II011.(XkUM(JJI.JJ=1.Nita)
).JRim1(hxliA4sFb.1.3l, /.51-6.1))

17o fu :5tu
UIV101 LACH lukAIIOn LLLMtf:T kY CohRt!,.Puou1NO FKLunrWCY ELEMLNT

S',f; 'on 6.5D Ll.1L = 10116
= + 1.

xo = IFkL),;(1,Jh1
xii_P;(hCoL) = ILJUR(M,J[i) / Xu

1..;111L (LlS.$2h)(00J(JJ) 1JJ=In.1011.(XUUMNJ11JJ=1.tilb)

1 70
pi<Ilif our FkLOULNLY ROW Ah0 (70 TU 5h0 TO RESLI KL TO 1ST COL

OF NLXT ROW
.5.t0 wRIIL(LIoLS,3411(ohJ(JJ) IJJ=10,10111(IFRLu(MIJU).JJ=KLIKV)

it1 rokriA1(6A.30116.31' - '1510))

(Jo lo :Jou

PkIol Hui )URAIIuW Now Aflu 1,11 TO $ou 10 1\LSLT 151_ To 1ST coLumN

or Hint' Ruil
5)0 ,:RI1L(LILLS1641)1noJIJJ1IJJ=10.10111(1flURIMIJJ)IJJ=KLIKM)

6 4



B 28

1
1,1:10:1!1 ?P,-J101-711 HA61%

V.1 Co 1,1 iHol.

C---- Lio L,IcH 1,11 I IA uilH I. t 11.

t10111.(1,1,41.;:q371
EOM t I CL> II

Lit L It HI: T I kij n illq Y. IF CAT uo 1(J y St_cTIOw

11)1 60 iu (:)nql4), J
If 1-11.1,511LU - CuOVL,J Iii Ut. 01i CA11..C.URILS

IA = CATLo(ItILS)
5

CrA,A0 In Cf. it 1.01111 HA It f (1). 1FAN
)1 )

oo !Jon JI =

111q u"AmL(.1h) = LJAr,L(mIJi')

C---- SLARLN pHtSLOCL (11- 1 AC' HI hAVIUR l'ATI[Hr

4ut) L = 1.110

H I 0'1 gun ILLN = IsouAT
111/ Jr; = 1c0.11.(10i..11,;CAl.i,r)

H 1

'.

" " = IthL(
111 of< = JR 1

IF (L IL011(110K)) 6"013"iht690
,r) (;;)!rIkHL

oo to 41p.i

Ir 1,1OEx I 'To PATTERN rTI.1A (JL) Awl/ ['ITU CA1.

ARkAY(JK)
)1e5 3.P5 Jr = 1:iUr,(IhLN0J41ilu)

11Pq JL = P:,(.11.1(L1114(110)

hOD L.,,,RAT10,J or PATTFRN I,JT( cATEHOkr ARRAY FOR LACN OF 3 HOWS

C---- UF 00,J1C1S F01, TNAT HI.HAlJIOP (16 (.01../kUW)

0(1 4U6 =

J1Pr, JK = JP. + I

1127 JL = JL + 1

40) I'lArki(JK) = ImAlo(OK) + IOUN(MIJL)

J12) 40c, CuNt1WHL
L---- nUI L10. FRC). AIJU WIRATIUNS IN10 OKI0INAL PATILRJ MATRIX

S IAH1 ProICEL;s AUA1N, USINu CATEGOpILs

)1.)6 On 41u JL = 1,jL
tiUrlmAPY SLCTIUIJ

PRUCESS AS KOUR Iii HLGUTIING O 5ZU6NOUTINL HUT USING TOTAL

( VOCP,L (ARU NOW)

)1)1 InuR(MIJL) = IMATN(JL)
410 IFRL,J(eIJL) = JFREO(MIJL)

.111A 00 10 :,00

D1A4 4.19 Ill = ISUM(61M1610)
01 tUUM(1) = IOUR(III1+16) IOUR(M,II1+12)

K0U0(2) =
01:.! K00N(.5) = KOU1(1) - K1)U1(2)

01 K01,04) = + 100R(HIIII+.3) + IUNR(V1,11T44)

KUU.1(5) WUR(lA,IIi+r,) 1UUR(MIIII+12)

O 140 e.RIFL(LINLs.115i UYAO. (ACT6N(JJ),JJ=ISIIS1)

0)41 15 FORhAT('1 UYAU NO. 1, 2A4/3A.2A4//A,SUmhARy FLSCRIpTIorit)

014:' Aril IL (LII4ES116)
F9tI'1,4T //50 1,.1OT HER PPESLUT /40X 3b )/ 21 XI lou AL 95X Im...PRLSII

FLE0'.3X'CARL'hY.11,0 CARL,/ IX77(,-') 1

01' wRIIL(LII,LS1171 KDUR(1n),(JOUN(JJ),JJ=1.15)
,

7 FORmAT(' tqiqAT4ON/ 9X.6(Iii,2X))
PRUpURTION UF TofAL TI1L

O 1,10 j' 1 JJ = 115 6 5



h:'011(111 Vu6.1i 14:10:1t) 6-J11::-/4 PAUL

01147 1B XJUM(JJ) = JUW-1(JJ) / 0OR * 300.

d1qq eiRITL(LIr4LSI1))IXOWIIJJ),JJ=11'1)
JI,f) 19 FORJA11° II ') u (UfAl '14:411,().s.112r))

.0!,11 xn oHlie.,(1)

PRMIJOR1100 UF h-10

J1J1 JO du JJ =
ul 20 AJOM(JJ), = JUUN(JJ) / Xn

wRITL(LlivEs121)(x)0M(JJ),Jo=11'))
,i I 1 1- Okr..A4(' l'HUt4 ur .1-PRFS'16X1nIF0.112A))

C---- V0CAL OUR* il-PRFS
wRITI...:(LILLS*22) (KUUMIJJ)1JJ = 10i)

2? FORMAT('UVOCAL UUR,(M-PkLS)t9X,b(Ihtex))
.11,17 X0 = WiUM(1)

C---- f.ROP, 'VOCAL uURATIUN -1,1-PHLSFHT

OU 2. JJ =
.11'1z)

/1")9 26 A00m(JJ) = Ku1.111(JJ) / X0 * luO.

limo wi(11L(LiNES124) (XuUMIOJIIJJ=1,5)

ult,1 24 F0101A1(' PROP uF M*0JRFS,13X0J(VO.t,21,))

J16d wRI1L(LIWTS125)
2ti FORMAT(1x177('-')1

11t.4 50) CouriNot
IIETURpo

OPTION =/uNI/Lh*/UP:2

LLIA./Th

2;JUU (012120!
61)74 (03742,10

**COMP1LLR ----- CURL**
PHAE. USED i-KEL

UL.CLAkArIVLS ClUt;2d 16E378

LALCJTAALLS 0.1b56 12747
a',)31 '111LY Cre2ob 16b52
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?)1. I R.11 V N,.1.3

I

30

10:3L1:61i ;q3-J01-74 HAUL 1

MIlivU)114L FILLMOWIHIAIIIHALIIIFLOwINHALIIICL0161rPIIHOUJ1
SuokumT1NL FILL 1- !LL_ II IMAT HUH LAsr OLHAVIOR CHANUE

WI% IF m-u0I1 UNIIIL H0--LACII KUw RLPI(L6LNT I WC.
AJNCD It IL H. Cu(A 10 NISCR1M1NATL PRC1XIMITY

Lik1LR Li SOHROUITmL 1AL
L---- CHLLKS OR wahrLow nf. 0A1KIX HOMO (!)0u):

C---- IILW4) I IF OVLRFLOW
NmAL1>1 IF PIALL''LM1 OSTCP O'S AF1LR A HALT IN TNT.

OmSCRvAIIONAL HECURU
il ItL0w +/OR NNALT >0 WILL SLNO MAINLINL 1U CALCULATION

c---- S0Dh0UIIALb ANJ THL0 10 RFFILL
COMI'ON IPAULILINLSINIf;,N4611LOLIIKCNLIKI<CDLINCAIINCAT60(PAT(2),
JPA I (.2) 1J IKA 1(717 )1 I TR Am ( 717) 10 ( 71/ 11PNAME (214))11LNAMK ( 20) I

2 IINANt(()u) 00-R1 u(15),KOHR(15/IIMAT(21500),IFHLN(2,b0(j )110NO(lbOUI
3 ,JFRL.Jle,24U/IIIITACIU16)1LNIACI2OILA.LAS1(12)

JPOS OmLNSINN IMuLi;171
- LI NuTM UF TIMC I-t)00 LAST F.ILL

1'004 IX = NvW - NLASI
CrILLI. IF FILLING MA1RIX FRUH ICL (LAS1 RuW LATLRLO) TU IX + ICL .

WOULC COYCJO-LON n00 11M1T
IFLvw = ICL + IX - bu()

IF (11LOIA) 1/11/11n
IF 11 HuFs--FILL ONLY OP EU b00 AmH rJ LF RLCOHO uF 'FLOW

I. = Ix - IFLOw
00 FUN NOTmLR AD INFAHr

00 21. J = 1,2
sLr In JLNAVIUR (OR + 10 IF M-L01)
10ON = IhOLN(J+6)
IF(IMOLN(6) Lu. 01 InuA lutim + 10

IA = IcL
00 2u = 1,1X

1 lo P 'orcLoiHs HEHAVIOR LASTED 10.,LLSS 0VIRFlow/ -- MOVE up IN.

mAtHlx
IA + 1

11/1[(J11.0 = ILIUm

ICL = LAST ROW FILLLn
ICL = IA

HO HALT, HLIORA
IF (IHAL1) q0,4U.2b
If A HALT, CHLCK Fog OvERFLOW 1:1 tWulkt, U*6

NHALI = IFLOA + HSTLP
IF MTHAVIJR OR NHALT OVERFLOW, WAII urfl ji. RLFILL T,) 6LT IN ONEAk

IF (IFLow) 504611140
IF (NHAL1) 6b16b.40

IV Il 60.0f IJI/ERFLUI.), SLI ICL TO SKIP NSTLP UI 1EFORL MLXT

0005

C----
C----

JOC(,
C----

')007 15
L----

Jr) 06 17

C----
000)
0010
ooll
0.017

L----
c----

1)114 fl

onln
C----

C----
J016

--

C----
0016

'I

C----
C----

5n

Ol,!1 40

ILI.

ICL = ILL + NSTLP
RLIURN
L10

OPTIO'.s =/ON,/l/uP:2

FILL
LLNUTH

(U06622)*
6074 106/424)
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t*C(HIPILLN CURL**
U6LU 1.RIA

ITCLA4A11VLS 00Wdd
LAFCUTAHLLt) 01161 161h9
A:zStIOLY 01164 Ill7u

6 8



B 3Z

(yf)Ac, v06.13
11:14:30 2M-Ju-74 PAGL 1.

0,11 SURRUO1THE MATSINTFPIII:NH)
L---- SolOi(JUIrlr A I CRLPTC:I i TkANSTflui. NA11(ILL';:

LIRAN = ff.LOo rF LNTLRING AH I) 10 IJ+i CELL

JIIW( = (R1-0. nF REmAIHING cf:LL AFICR [NTER

1IRAH FkLo. FRAI):;1110OS

MG FROM

L----
LOMMucl JPAGLILI(JCSIN16.N481ICOIIIKCLI),.KLOLINCAT,NCATAIKPAT(2),

1 ...JPAI(d),OTRAN(7,7)11TRAi.1(717),LTHAII(717),PWA:102140).CNAME(2120)1
OIJAIIL(GuI,KF-RCL( itl),KUUR(15),;NAT(i.e.,0),IFHL0(20i0n)1101JR(e0.100)

3 ...JFI(L(;(21?4U)11MIAC(r'016)IL1IAC(201o)
lLAST(1?)

UTNLNSIUN 1,1(2)
c---- 13 ANi) 14o SEr IN OHOSCO PORTIO OF /FPL4, ARL USE1)-10 MAINTAIN

C---- CU6TINUITY LItTWELN 1MAT CH/w6Ls

0114 13 = 1F(Ln(11500)
)ohr) 14 = IFRLO(2,500)

L---- 61iLK 1 SIF:P 10 KEEP COhTIOUI1) AT SlATEHF:hlf 10

)(.1Ih 4 N = N NSTEIJ-

"'Oft./ 5 J = J

C---- T

IF (1i1 U HN 0T(loN) oT. 10) fj =

(CODE>1U)
rikLAr\ k ANSIrlun mATP1CLS IF PlUllIER w i,S OUT OF ROOM

ono) iF (1L1H;1) 616oh

On10 3 Ii = Li

q011 14 = U

on12. 6J=J+ 1
OU1.3 10 N = N +

C---- 1F ,4ILL LACLLH 500 (BUONO FOR 1HAT) THLN STOP

u014 IF - n00) 1s115,du

C---- IF OAT = 0 rtiLN A UPEAK 0CCUNI(LOI u0 TU 50 T6 RLSTAUT

0015 19 IF Itf1i1(104)1 30,50,PU

C---- IF > 10 -MOTHER OUT- SO TRY IIFXT STLP -- GO TO

onli; .-?.n IF (1hAT(1.-')) - 10) 21121,5

C---- CRE,,TU DICHuTOmY FUR m Iml = 1-VOCAL, =2-OU VOCAL

01111 1 111 =
0011 = IHAT(11N)

001-) GO To (25,33130,25,60125,2130,25.3U), MATN

2`; 111 = 1
c---- cRLA1L UICHOTU0Y FOR 1FANT, 102 = 1-VOCAL, = 2-NOvnCAL

21. So 7.12 = 2
onTIJ = imAr(21N)

0n?i GU fU (35,40140139165,43.35,40,4Ut4011
MAIN

.Uq24 65 12 = 1

GO TU 40
cnN4iir A(JL) I RESPOASE TO 1 n Apiu PLACL IN S1LP H(J=1) OR

N+1(J=2)
1J(J) = (I111-1) * 2 + 112

IF 1ST STEP-.CULLECT 2N1) STEP; IF 'el40 COATINUE

Hda/ ocl To (C)945It J

COI.IVLRT 11-1A+1 TO 1 WIIM6LR TO CHLCK Fof, Ntw LLLL LNTRY (I.TRAN) I

11 = 1j(1)

0(129 12 = ":2)

'ni)31 In = *2 + 12

L---- JTRAN (FRLU. OF RLMAINING)

11.1
IF (14 NE. 12; i3 = 11

I4 = 1).

CoLLUCT nAIRILLS
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:OH(.zVi vu6.15
11:14:30 ?o-Jo.I-/4 PAUL 2

,10) 47 JTkA.4(I5,14) = JTkA0)(1.5114) + I

C---- CHLCK PK)V1uJS CLLL P)F3LI ()id_ (ir)

U064 IF IJ) 44q4),q.i

003'3 48 LTkA.J(I1,1;!) = LTNANCILII2J + 1

) 136 = II

1337 1TPAil(1111'.-!) = ITKAH(T1112) +

C---- SAVL 0+1(1J(1)) AS (1J(1)) Aj C7LT 14L11, 11+1

103d LH!) = 10(2)
J)51 J =

On40 u0 10
tiALI IH ,<!-ICut-60 CYCLE (IATIL A CULJE >U46k STU), IF w01110 HE >

10.41 90 IJLAI = ii

)042 00 0U 1.= 11.1SIEP

)043 = N +

0044 IF (14 600) DbIn5,30

0041 :)9 IF (lelAr(1.6)) b0,60.4

J04:3 C6:ifirmL
C---- AFTLi( ;%);ICHI'JG n10. HrSE1 In SIAi(T Ri-Cprio I 1j ARL

ItLPLATS, St.1 RLF1LL.

'30 A = 22 - WS1LP0047
004d 30 IFt(L,)(1,500) = 13

on49 IFHL,d(2,ww) =

1050 I<ETUt(ii

0151 LlJu

OPT1W':S =/uul/CK,/uP12

LEkU)H
4bu (00163U)*
6U(4 (057424)

1,$CIMPILLR CuliL**

PH1SE USEL) FkLL
OLCLAHATIVLz.i UU622 13676

LO:COTANLLS 01131 16169
A.iSLM;ILY 01504 17636
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j

VUh.1,3 11:19:11 ,.6-,11.1! -74 P A (;1-. 1

D

SHIlkuOTINL 1pC(N1'llICIN1)
C---- SUONuOTIor IAC NETLPIJIS THIN rl11..1 OF VOCAL uti CP? PATTEHHS

fki, cA1L00P1r!:', PUP moTHtk ALb 101 hoT t,oh:

I. SE/0(011,S lot l'REC/LO1Nh 10 1-,LC.'S FON VALI') licHAV1OR

Po1TLIOt OF 01111+ PAIN riiNBEN AS ANTECEHENT
SEARCHES TOE FOLLOWING 10 SLC.IS FIJI; A VAEIO pATTLRN

As (AN:5E9UL,A.
.SLT NO ANTECLI1Ch1 /CON'ir.,UEN1 FREWOC,M.:Y qA1RIx ANu

A C'A1N1X OF LATENCIES OF CONSEUOE;411.; F.OR A/C

4. Li S ACH U1SET Oh A FItL bY A/C PAIFLNN AN!) BY A
CHAPI COVERS1OH INTO CATEGW(1ES.

NOTH AFF(AYS AU) Lft.1ACt cOhTAIN 14 12 A 12 MATItICES

1-h (11OTHLR)--.5 PATTEIch ONSETS, 1 CAlEGORY uNsrT VOCAL
7-14 (1oFALT1--4 VOCAL PATTER:q uUSLTS, 2 CK1 PATTLRN Out)LTS,

voCAL CATEGORY u0S11., 1 CRY LATroOtty (JOSLT

1007 COONuil IPAGEILILES,N1r,1.146,LCuL,IKCoL041'.CoLINCAIINCAT8'KpAT(2),
1 JPA1 (:')IJVAA((17),TTRAH(717),LTRA(717),PNAmFld'40),CHAME(2.20)
(!.

O1AriL(hu)1010.G(15),frial(1!))111.;AT(2,500),IPPL9(21bUn1 licUR(21b00
3 IJFRLo(2,240)111IAC(^01b),LHIAC(2010),LAS1(12)

Jno3
0q04

DIMENSIoN ICrIAKI(1111 IANT(2), 1ANTL() ), IME(4)0JUN(2) ,IcAT(2+40).

uIJLOS1ON JHOO(,)11 ICflL(2)1 1VCC(2,o)
C---- :.;Lr ow Aitu IcOL(2) TUTAL',1 SE1 VOCAL (iLHAVIOriS, LAST 2 FOFR

C---- 11-AIII /mt. CRIES

000h
un0h
0007

0ATA ( 2 ) 1 IL(dt ( 2 1 VOC/12 , 12 , 1 , 1 , 4 4 , 5 / , 7 ,q, , 10/

OATA '/

hC =
NH = 12

= 4 (:.

C---- 1T ln coUTAIrl ,ESI,ONSLS ALNEALY SEARCH FM: /INSETS
oilLy 4)9 hECAOcT A 10-S1.C. FoRW,1R0 SEARCH COOL() NOT BE

lnln
C---- CONPLEIEN

oO 100 H = 111449

I )

IPF(oX (ISE() TO 1HOICATE wHLTHER MOTUER WAS UUT N-OUT

It'kux = u

---- IF = 0, THERE ',:AS A PRFAK III THL Olii_RVATIUNAL RLCORD

IF(11,1AT(11'J)) 99,99,b
C---- SL1 JO 10 IOFAHI VALHE (2) UHII1 WOr.ING ON MOTHER RFCORDS

(AiLL of SwIrCHEO To NIALI4 WORKINu ON INFANT) OSE0 AS INOLX
c-__- 1.1,1%1 h/1 PART OF mArNIcLs

JJ =
00 U. bUTH MOIHEN (1) ANU INFANT (2)

u0 'Jo J = 1,2
IF (J Eu. 2) JJ = 1

IOV = 1,-IA1 (JIA)
IF 0-00T, RECONO WILL HE >10--SET IPPDX TO i, SUBIRACI 10 TU

c---- UEI ACTUAL BLHAVIOP COOL
IF (.1e1V 101 IPR0v 1

1r (IMV 6r. lo) INV = liv - 10
C---- CHLLK IF tiblAvInR wf,e, A voCAL OR A cloy. (FOR Ihi-ANT)

ItO lu 1

It; (1.;1U - IVOC(J11))
to CoNT1i4IIL

) AoLl LATFGOky(KPAT)=01,-- IF Nui vOcAL, IHEN VOC. PATI(.11N(JPA1

C---- 1r WOH\ING J.1 INFANT ALSO SET CRY TO 0
KPA1(J) .7. 0
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Vdt). 11:1');11 7h-JHf PAUL

11.)S JPAI(J) = 0

0,q IF (J e) ICRY1 =

n-) GO lu
C---- IT A VOL (OR rRy) THAT LuLE FUR VoCALS IIVOC(I))

(.7 15 IPA) = I

c____ rr if -IATCHES PAFVIOHS PATTLRI, W/601 A BREAK, bu TO 9L1 Tn CHECK

C---- FOR UTHLR PERSull
t )7 IF (IPor - JeAl(J)) 20.JO,40

1:_ IF dATCH qk BREAK OCCUREB(JPAT(J)=u) IOLA THIS Ts AN ONSET

112. 7),1 JPA11J1 = I

ICKY = 0
C---- IF JN PATTER,I CoUL 4, uhET WAS CRY

050 IF (J .(,L. 2 114). I .uT. 4) I,1RY = I

SrAkI ANTELE'JLNT CUNsLauENT STARCH

C----
L---- SLT BIJA14

1031 IBAK = u

105,! K =
C---- STEPr'Diu TBAOH,B .1A191x Hy I's

'STEP = IloJi
C---- SET I:041(1) Ain.) IZ Tn GARB/0;E SO CA,.1T BE USE;;) iN A.ITLCEOFN1 RUN

lAnI(1) = 11)

IL = (J

c---- )n Flit; AHTLCIotHT IANTIIT AdU CONSELIUINT IANI(2)

on uU L = Ile
SLT VISUAL u.TLY (IVIST AHO NOTHING (1.1.1 PATTERN = HU HCHAVIOR)

C---- ANL) 212,1 OCC0RA!.CE OF VISUAL AFT-LH ,,u1h1flO(iA) lu

in37 1VIS = u
1031 IduNE = u

IA =
C---- DO 1U sirpS

n)(40 U0 Su r = 1,11
C---- It.iALK--ISTEP=11 OR FORWARu--.ISTEP=-1)

J041 h = M - ISTEP
C--7- FOR PfKSfll J OSET, LOOKING FOR OTBFFI:; (JJ$S) dEBAVIORS 33373n

cflhi JUL11 = IF.ATIJJIK)
C---- IF u, THERE'S A BREAKGO TO 99 To RUSLI ONSLTS To 0

IF (16EH) 99199125r,14,

c____ IF )1) H-0Of So SUOTPACT IU TO uBTADT BEHAVIOR LULA-

U044 ?.5 IF (IBLH .51. 1U) IBLH = 1HLH - In

C---- (WORKS ONLY FOR CONSLOUENTS)--. IF WO BI;LAK ANO BEHAVIOR IS SAME

C---- AS WITECEOLNT1 CONTINAE LOOKING FOA A AEw PATIERN

104'1 IF (.1bP)< .E.W. U .ANO. LIEF) E0. IANTII)) GO TO .5u

C---- IF OLHAVioR CABER TI-OB VIS 06LY OR NONE AND FAILLO 1HE TEST

C---- ABJVLTNIS IS A VAIIO A OR C PATTER11-- SO USL IT ANL) 11REAK OUT

004., IF (1BEH, .NL. 2 .ANO. ItiEH .NE. JJ+4) 60 10 bti

C---- THERE roA 011LL OE A PREAK IF A OR C BEHAVIOR (W/ POsSIBLC

EACFP1 IO-i6 FoR VIS ONLY OR TIOTHINuSEL AFTFR sTATEMENT 30)

C---- IF VISUAL ONLY FIRST FOUNB AT THIS STLP SLT IVIS = ABS. STEP g

jf-T47 IF (iti(:H .EW. 2 .ANO. lUIS .E0, 0) 1VIS =

SA.iL AS ABOVE BUT FUP ,JONL, USING 1140rE

IF I/dLo .EU. JJ+4 .A^R). INOPE u) INONE = I

L---- IF A 'dill) VIS uBLY OCCURS AFTER A NOI,L-KELP RLCURU of S1LP IN IA.

IN CA!',c.: VIS ONLY WAS Tiff AIJLCEULNI

)049 i (i0LO -e) INOHL ./010. /A .CA. UT TA = I
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IRRK = 1

C---- CHEEK FLA.( NEXT STEP
50 COICTINhC

C---- CUMHLL(EN Lu)P ;e:/OUI FIHNINO VALIO A/C--;su NU,4 WuRKTN!, W/ V1S

C---- ONLI, NONE, OR A RIHAVIoR THAI C0,11NuEU FP0m AHTECEurIT

C---- SET STE), ru 0

10ii? 1 = u
C---- IF NU oREAK JITh1 REACHLO HERE, THEN ,,I.TECLUENT,CONTINUEr, FOR

C---- OURATTON OF CuLSEOUENT SEARCH (ONLY OPE 1HAT ,I.ON'T HIT IRRK=1)

C---- Su 60 TH 5IJ U LATEJUr (1=0) A;Jo CONSEUUENI=AWTECLUENT)

q)53 IF (IhRk) !.100.35
rF [HERE .:;AS A HREAK--THEN (iENT TIlku LOOP W/ V1S,NONE. OR BOTH

1054 .55 IHRK = 0

C---- IF IVIS >51. VISUAL TAKES PkF.CCUENCI. UVLR NOME ANO COUL = e VIS

C---- SET A OR C VIS COW- ANL) LATENCY = TINE ISI Hil VISUAL

10.55 IF (IVIS) q5145.40
11'10 q0 11IEH

m57 I = IVIS
C---- (FOR EONSENUENI ONLY) IF VISUAL 1,,IAb LAST COOE LwIERLD nEFORL

ONSET (IL=2). EVLW IF NOT LISTED AS ANTECEUENT, AM!) A NONE

C---- fikOKL UP THE. VISUAL C0,4SELUFO1 STREAM, THEN (JSE '&40 VIShAL ONSET

c---- AS LATLpJCY
1053 IF (IA .6T. U .A1,10, 17 .E0. 2) I = IA

C---- IF VISUAL ULFORE UR AFTER > I THEW THERE WAS A BriEAK, RESET IURK

1059 IF (1V1:-; .GT. 1) ILIRK = 1

C---- USE I'';FORMATIUH JUST COLUCTED AS A UP C

)060 GO TO SU
C---- IF NU VISUAL 4/uUT BREAK FkOM ANTECLUENT, OR NU VIS AT ALL THEN
c---- USE NONL

1063 45 I = INJuL
st.r iii/CoNsEu (L) = BEHAVIOR PATTERN FOUNU ANu SET LATENCY = I

1062 10 IANi(L) = IdLN
L---- SCI LATLNCY OF A OR.F = AtiSOLUTE STLP VALUE- I

)0F, IANTL(L) = 1

C---- RLSLI K In ORDAHAL 'TIME
K =

C---- srT IslEP = -1 TO MOVE FORWARP IN MATRIA (K=K-(-1STI-11))

my-) ISTEP = -1
C---- IF ON ANTLCLOENT (L=1) ANu IF THERE S A VIS OR NONE BREAK

()LATINO A VALIU PATTERi4--SET IZ=HLHAV.JUSI PRECEFOING (Y,JSLT

IF (L .LL. 1 IDALID. 1UPK .EO. 1) IZ = ImAT(JJ.N-1)
c---- IF IL > 1U1 h-OUT Sn S(JBTRAcT 10 lo CEA CORRICT CO9C

301,7 IF (IZ .uT. ln) IL = IL - 10
oh.) 60 CONFINHE

C---- ENN OF A C SEARCH FoP THAT ONSET
C---- ii IS IHNEX INTU H UP I LEVEL OF THL ['WY (2SI "ATHICESu

IPAT
'FOR tiLTdLR-- IF ON INFANT GET TO eLW LLVLL

10 to IF (J .EL. 2) MM = MM + 6
C---- SET UP FOR EONIINUE COLUMN IF CONSE%.UENT = AN'TECLUEJJT (0 LATENCY).

IF.CIANTL(2) eLU. 0) IAIIT(2) = 0

C---- IMI GETS ACCE57*: 1:111IT PROPLI. M OR I A PATTERN nwsLT 11?-1ATpTX"

!f!7) IMI = (MM - 11

C---- Ara) j TO ROW /wit) CUL. To ALLOki FUR LOklINUL CHL. AU1 m-nuT Row

JPOW(1) = 1ANT(1) + I

r174 icoL11) = 1ANT(e) + 1
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'1

;,.17

LI/

.010,1! 11:1.):11 PAUF 1#

IL = 0
- L=I Fhk PAk!luuLAk A/C CELLI 2 F.0)1 lUIALS

00 04 I =

C---- ,i1ACk ALCFS:7, 1U khj
MALIc = I IL - 1 )

64 LoJP--k,p; A C.()L LFLLI knV A Col. 101.1 kuw 101 X

c---- Ct/L fur
U0 0'. LL
IL = ii. t I

hn..4 TO X

C---- ImL ACCLSS fo COLUMN
141L(IL) = mALk + ICUL(LL)

C---- AH1cH CLLL
LIM = T1.11 + IqL(ILI

C---- Ah0 IhTU FkLOOLNCY 10AATkIhm

IrlIAC(L1m) = +

..C---- Anti LATLoCY OF CONSLnUtol loIn LATLocy unAMIx"
LOIAC(LIh) = Lm1AC(LIm) + 1AoTL(2)

fl

L---- IF N-uU1-- Alh INTO m-NUT muW
IF (1,-0A) 60.b6.62

r)2 UO (:,6 LL = 112
L---- USF JUST COLUINI wILL ALWAn, HL ISF "MA1HIAll

I) (I ()r)

in(17

Jw30

L f = ICUL(LL) + XML
IHIAC(L1K) = 1HIAC(L1") + 1

ih) = + IAN1L(2)

C---- CHICK ff. ONSET WAS ALSO A CATEGURY UNSCT (VUC FUk M ;, I, + CRY-I

unc3-) 0i; GO Iu (1ZulLe11. J
C---- IF CAlFoONY NW> ALREADY PkESENTI61,01:1_, IF onl sLT cAT ONSLT zi

ANU FILL 1..1 "MA1k1)0

u090. 1?1 IF (1CY) 12U,1d0,12($

00)91 120 IF (rPiII(J)) 611,6*-1,78

(Hhi2
003

05 KPAT(J) = 1

oO TO 66
C---- IF PRI.ViONS OLhAVIOR WAS NUT A CRY. IHEN SLT TO HY ONSET

1 IF lIcIor1) I'e1t125,78
IC1-01 = I

C--7- mH=u-LLVEL UF APRAY rOk VOCAL CAT ok4SLT FUR mOIHLIR

.

Nio

C---- IF 114),AI.T. 13 = LLVLL Rik V(iC ON-SET1 IF wAS LI ICRy

ro1414-i NATRIX

= 1 SO UET

IF (O Lu. 2) M1-1;.= 13 + ICkY

IMI = ALCESS 70 PHUHFR "MAIRIX"

00s/ii

ouL)A

IMI = (Oh - 1/ * NAL
U0 75 LL

C---- NSC ROW ANU COL. CALCULATIONS FROM LOOP 64

LIM = IML(CLI + IMI

0101 IIIACILImI = IHIAC(LUP) + 1

LMIAL(LLm) = LHIAC(L11) 1ANTL(2)

IF (IPROX) 76178,76
C---- SAmL AS 00 u3 LOOP

U1 lb UO /7 LL = 1.2

uloh

LIN = ICU(LL) + imi

IMIAL(LIh) = + 1

AI 11 77 LAIAL(I1h) = LhIAC(Lp.) + 1AT),(2)

c-___
C---- SC( UP ANALYSIS BY CATI:GORY CHART

C---- OLAhrs 0h1 CHART
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I 1: A.

'1h

./ h 1

/.1

6-)

11:19:11 -01 Pitht_

LL = 1911
= 10

10 Jh t; LL =
C---- 11 Li) ,,;LrhifNT uAS A r) ,17.1hUATIOlj SLI CoNT. CUL. ICHAUT(6) 7.; "Xu

11 IF 11.0;1(111.) .EO. 0) ro ii hl

1,W i-n (Alauc)LP!rs) iskt1 FOR 7-11 (CurISEUULNES)

1- i = (IL - I) * h

C---- . F1Jo CATE6i,IES vATCOLIG ThAT kLhAVIUR PATILINO AHO sFT pLACE

C---- IN CHA,(1 z uX"
uo 9;e = 1...1C1 T

14 = ml + I

C---- INULA INTL) CATL6OHY PLJA
(H3 - 1) NCAT6

CHLLJ\ EACH ",(Oo" FUh Pitt:SEM...EL OF THAT hLHAVIOR

19, Of) oU II = 19'1CAT6

17 = 4 1

1). 11ANT( LL) - ICAT(JOIML)) riO,b1."1)

IJI LOIllilAIL
r0 ,12

1CHAM(;.11-) =
,2 C(Y)liPNL

oo IN 6n
124 6'11 1CHAH1(h) 7: IA

C---- licCOhh MPE:li IN APP110PkIA11 FILL

il,'"1)) ;7. NIJmti1 +

ir (IL) V069IJJ,VUO
C---- IF NUNL Ott VISUAL ONLY WAS THT COIISLUIILNI THAT CONTIluCrt

C---- THwuur.ouUT rot: svAkcil--HU1 WAS ALSO TOE 0ChAVJOR THAT WAS

C---- PAsSL!, UVE:i fit-F.01<E HFACHING A VALID AkTECEULNT THLh SLT IT ALSO

c---- 1HL LomrldhE coLu-N AH0 SET THE LATEIICY TO u .

Le)/ 9u0 IF lIZ..L0. lAi41-(2) .Pno. IAPTL(2) .EG.1) (30 TO 91)1

1.-?A 60 Tu
./u1 ICHhhT(6) = IX

15,1 latIL(d) = u
1. 91,5 C(6)11NOI.

,*[ = hu(J)
41411L ANT, LATENCY, CHAitT OF ANT. CATLGURILS(ICHART1.-5), THE VOC

:1NSLI PATTEkN9 CHAT UF COhSEOULMT LATEUORILS(INLL. CONTINUO.

C---- THE CONSEuULAI LAILNcY, M-Pi+OXIMITY,LUUE (0=1N, 1=OuT), Ahh.) THE

C---- A/CPATTLttNS ONTO DISK FILL J
NRITL(JohlIANTL(1),(TCHART(Mm),MM=1,b),IVOC(J,TPAT),(1C HART(MM) I

111m=6,11)9TANTL(2111PROX.IANT
L---- 00 SA:112: Fott [NI-0a

1.404 couriNoL
1 GO lu 1UU

THC1-;A_ NAS A 931(LAK SO WIPE OUT PRESENCF OF VOC & LRy PATTEXO

C---- Ah0 LAT.LGOK1ES
lio UO 90 i = 112
Ii/ JPAT(j) = 6c/
1.YS );\ rwAT(u) =

1.3'.) ICPYI U

60 TO NLXT SELW11)
1)9,1 lin COI'11h.a.

1)1
1497 LOh 7 5

OPTiOrS =,/u149/1..).:9/uP:?
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f \JO,. 1 S PAW

1,11 SUI1ROU1IkE k21lIAO,ACI0OITYPIIHOJoluAlludItIOTIMVOCICIINWI,OUG1,
1UOG2)

C---- i)ur FkL-JNLNCIL(,' A;Iri AVLPA6L (ArL.4cILS
FuN VUCAL (AoL) CRY) OASL1S FfY MOTHLk INFANI rY ATTLRN
AjU hY CATE(JUPY; CALCULATLS PROPORTIONS,.LIC.

1;102 Cnr1Mut. IPA6LILI"P";0414.,14hvICGL,IVCOLIKKCUL,NCATIWCAT8IKPAT(2),
I JPAII2),JTR;01(7.7),ITRAA(7,7),L1RAH(7,7),PNAIL(2,411),CdAME(2,20),
2 i/JAMLI6u)1KFRE;J(10).VUUR( 15),I0AT(2'15001,1FRFJ1(2.500) .IcUP(2,500)

3 IJFRt.,(2,?4u),INIACf2U1o).C1';IAC(201u),LAST(12)
HYA) I21,ACTrIk(4),TYP[f4folL111(2.4(J),;;Urf4) .TOT(4).CT(2),

1 -)11,J('-i),I'VC(.!,6),NUM(2).11H( 10011),k)k;_;;(100)),AUHM(16)
EAUIVALIA.CC (If;ATN(1),IAAT(1.11).(iFM.c(1,1).'lFRLO(1))

= * J( + Kv
L.Thit..6uRIES. 1 1 loroL

LA11( = i

ACA1C 0 CArECWO1LS 1 CONTPJULo 1 1 uTi.1_

CATC /

HRC FOR 1NIJEXIG u4Tn ARRAY LKVEL
= ALA1R NLA1C

ICAf'S UP fu 11)TAL Fmo UR LJLUC-11;
ICATC = 1CA1C. - I

1CArR NLAkt - 1

;JR, fJCI !QCAT'S WIT 10 PATrEoHS
= 12

oC = 1?
NRC L. JR +

u LL1,LL; FUR omitHrK (5 VOC. 1 CATEL,URf 0;4SLT)

11. = 6
'ILRC IrJutX 1110 SOPR,P-LLVEL I;101HER DiFANT)

OLAL = "L
14PAI- :-.HJTHER S PATTEPNS

LIPAr = 5
11 STAF:r w/ 1Sf PAI1rWA

11
IJL Fok Ila0LX INTO I. Ur 0111LR MLF,NLR 0F THE- LJYAn (HCRE

F01; HAN'LS HECAOSL STARTINu W/ 101HLR UNLTS)
IJL =
JO nOTHLIt ANU LNFAOT

7d0 I = 1,2
IF 11.47ANT uNst_fs jUL = 1 FOk IIALJEX jaITU muIHER wAAEs

IF (I .L0. 2) 101_ = 1

C---- 0 oUT ARRAY rL;'.PORARTLY OSLO FUR HULD114G SUMS
IJ = IOC * 4

bul JJ = 1,IJ
511 1i1114(JJ) =

IA1JLX 11110 liormER OR 11FAV,I LIIVLL IL/ HEUIN

IRO =
1,AilX 1,410 AC1UK ARHPy

= IsSUI1(1,211)
151 = IS + 1

HAS 6 URSFI PAITERIJS (4 VOC., 2 Ck/)
IF (I .E.u. 2) HPAT = 1.

12 H. HA:i 5 PATTLPHS + 1 CAT.; I. OAS b PAITL,iNS + 2 CAT.
1 = 14PA1 + I

1-0,( hEGuLAK I.AFIL01) A'du LATI-G04.Y C,!SEIS, ItILU FOp SUmS --- JO

--

7 7



FO.,f .AI vuh." 14:1!)04 LAUF

JO j0 ocs9 Jo =
C---- FILL f1i LFAVIno OW 1S1 OHL

91'') 1J = 4

Jn 1)1.r-) JJ = 1010
1J = 1J i 1

5o5 = IJAA,q.:(IJLIJJ)
jui 5jc, JJ = 11,1

NUT -0.1r' AS 1.,

uJ100...),J) =

PU1 'TO1AL' As LAS1 'AME
00')(-)

OdAML(JJ+.01) = TOT(JJ)
C---- jo ikk;ALI:-;fli HY PATULPHI ThCN HY C:jI-.COR1LS JT

510 u0 JI =

10ocx Hir i fYr( AliRAY CAILooky)

.H1)) IT = Its0ricuT,2,))

.01.; s 1T1 = tT +
00 FUD LACH OATr011 r)K (21-01001tY 0,PJLT ---- 1J

(DUO IJ = 11112
1S1 SF1 111 A O. TO PAITLR,J NO 1 4 CuL VALLJLS

= 1,12,0041
IC = NC

0t)43 IL

GET Ii:0Lx m. JR I. SUPUA-LEVEL

unip. II11 =.

jUI0A1No O-1 SUOS (JO=2) --1,LJAYS USE lsI LLVLL

J045 IF (JO .L,1. 1k0 n

IHuLA IfiTo WHICH PATTERd OR CAT. OdsET ON WHICH H, 01: 1, LEVEL

Ith4, icI = tS0J( iulIkc,i101)
r---- CHLUK FoR ,..40KhiNG ON A1IALYSIS HY PAiTLRN OR HY CATEGORY

011+7 6C1 10 (92b156b)i Jr
C---- IF u,J CAFECius (j1=2) CONVER:;10rA

0 OUT [WIC() (1:iT PART HOLuS FREQ.. 21AD HOLU LATEACTES FOR CAT.)

Olu°, 9m5-1_ = NRC
LF.14.1 DO 566 JJ = 1IL
OP.11 = u

COLLAiISL R)W Af) COLHM.J PATTEkHS INTO IlOW AND COLUMr: CATEGOK1ES

(LLAV1OG OU1 is! ROW(1-OUT) AND 151 cuL.M0H11140E))
uo 5')5 L = 1,10

unL)d 00 bvb IDE0 = 1,WCAr
005.5 1,) = 1,-;ur(IHL1IOCATderl)

00 570 JJ = IcitArm
= +I;,'"1

!),), LF CL - 1CAT(IJL.1111) 07U05 7b0)71)

o 17 510 CONfiNuL
011 60 fJ

')N. JO bVU LL = 1110
J I ti!) .J9U 1-)A1-1 = 1/NCAr

11 = ISUH(L'iLHOICATd.0)
00 ho0 JJ = lvdUAT6
1W = Id + 1

j1r,i IP (LL 1CA1(IJLI1UI) 5c0,565,h60
courit.wL
uo tu .)/L)

= (iibUc IATO CLLL F,Ik CATEGORY (+1 TO HASS 0-JUT & ChT)

= 1')UH(IkLH+1.01EATr.L0EH+1)
IMuLX 114T) DArrt_w, (AGAIO +1) NL

78



L VuA.1.5 lq:1!)(14 ,)6-Oo.1-0( PAW

111)(t = 15L11-:(L+1.,(. .LL+1) + Ir\LI

A00 1-1:1:00CIL:; 1::1(0 1St LiVEL OF

WrI(Lt.,(1H) = Wo.1,(111) + lmiRc(I(_)

C---- ADO Lq1.1..'.:CIL'; IH10 LLVFL nE rJ:iLo

/,, ,4FkL.4(HH+ki.) rrt(t..f,(:ikt.) L11PL(iL)

o /1 5.710, (..1TINOL
5-ct Cq.)1114uF

SU06 FUR Cu0TliqUE AfIf 741-OU1 COLUMN iiU RoW

00 luu1 LL = 1,10
0 /4 uO luUl LULU = 1,NCAT
(17.) lu = 1 :.;u1I(LKL,I,0CAT13.n)

117o-, LJO juun JJ = 101CAT8
1171 iq = + 1

O YA IP (LL ICAT(1JLII11) 1 101) U.1UU511Uhu

O P) 10;10 CONIINWL
i.7() lu lOul

001 lowl = ISUI-CILL+1.11(j.1) + 'FRC(

Go? = 1!)01.,(LI:LH+1.HCATC11)
006 OFRLu(o01) = 0FRLO(MM) + Iv11ACWL)
1,14 jFkt.:(1-1-L) = RLQ(1m+MA) + LMIAL (IL )

C. Cod I LAIL CoLUIlw

013-1 iL = ISOH(1.NC.LL+1) + IRCT
Oci6 = ISOt(l.NCATCILLiEW + 1)

067 WFRLui(c") = wPritO('11) + IMIAL(AtL)

Oho ;,FRE.:JCIII+NRC) = NFRL()(MA+MkC) + LMIAL(hL)

0/19 1001 COWFIWuL
..A-uul X COWIlkUL CLLL

0'30 1L = iIU1 + 1

091 lA = 1

19? N) 14F1(0)(mA) + IOIAL(.10

093 :.FP1c4(F,1'+t(C) = oFHEo(MN+N)C) + LMIAL(IL)

COLUhfl IOTALS
w9q DO 610 113 = 111CATR

HI = 1(;UN(113,NCATC,NCATR)
1111 = IN - 11L41L

10',17 00 611) I11) = 1,IC4TC
ItY( = 11:1 + 1

,(

HPRLN(111+1'.HC) = nFREJJ(L)fMkc) HFULuilf41+MHC)

110O nI0 rFR(u(p1) = wFREG(IN) + NFRI(J(IN1)

C---- POW TO) ALS (LEAVI.Nb nUT 151 ROW-- 6-O(JT)

00 be0 115 =
IJ IN =. IsumhIcArRoicAlc,11.5)

1105 IN1 = 113
11o4 u0 ueu 19 = elICAIR
(1W1 1111 = I N 1 + i4CATC

. 11=r<Eull HIA'Aic) = NI-RLG(Id+MRC) + NFREu.(1I11+MI(C)

JI (17 1FRE = "FHLOCIN) + OFRECAIN1)
: OTH)

C---- SLT ROWS ANU CuL. IWIIICATUHS INI IC. pHo INC FLU( CATFUOPIES

110-) = NCA1R
IC = WCATC
SLT TO 1ST ARRAY LO/EL ( AS EACI, CAI. CulIPUTLwl IT'S 1-UUCE0

C---- INTo 1ST IATKIX" FOR P1 IwT1H6
1R0 = U)1111

J.111 II. = 1U IL

I11.r IRCT = 7 9



r

Ill U0 1.3'DO LL =
= h1-71.1 L

1 1 i -;r1 L.-1AL ILL ) = -1u .4 ILL +Thl

PAW%

C---- CpLcK1Lo imp( PATIlk. (Al LI, !.t) S

111, i Tu 01'),)e7), dl
... IF 01 13 .JIL CRY ou-l`i

,)117 IF (I .1J:. ./111;. 13 kr. 1) :)?r,

lu uvuCa
11A =

011') UU fu
C---- IfAULA fu "CkY"

J120 riA =

C----
j121 = LP 6

L- lhur_X 11:To iltAulLu
= tj

01J62 = "SOriS"
(JUL

TrJ)LA lu TYPF rImAY 1A 'AT1F10 V;; L.11GURY 0,,SL1

112.4 1Y = 1.;0.(1.1111
jYl 7. 1Y + )

SKIP. ,VLk (EolLnqlo, FoR Jo = 1)

W126 66 Tu ¶L
c---- HLRL pOk JO = 3 J ;' 1;RJ kLuHIAR P).111_16.1 OR CA u.jsi rs

11- LJ>F T 1HEL Ir's \ CILGORY 01L1 (13 LnOP 0,JSITS)

i,127 5117) 1i- (13 - 'WAN
c1P10,0t\Y ulISET

1hhLA 1hT:) fq.AuPg, ("CATFu0ky" OWSt:1

012,) ')I7 IP = 1

C---- IhuLX 1hTu 11'14 ARRAY 'Su "(ThTEGORY" OhSLT

012) IY =
u1311 1Y1 = 1Y + 1

CHLCKINu - Wt1L-61LR VOCAL uk CR( LATCLIORY

UC-13=N'F,AT+11 IF CkY-1J=NPA14-
101HLL bLwAri voCAL CAT OliSLT

:11j1 IF ( 1 .Lu. 2 .AHD. WPA1 + 1) 1,0 IO

C---- VOCAL 1u0EX ,JAmrs

J1..)? HA = .L.)1c(10+.11

ii Gq ru qv-/
Cr?), Ii,HLA HAMLS

01,54 3 A = ISHr(4,41,1J
"9/7 HI = 14A + 6

SF(11, 10 530 (FOLLOWIrqo IS kLG. HATILFh u'4SE1)
lu

poTTLitij o,sLr
I i JIL X uj) T ARRAY 1 E111.4" )

'PIG 11' = IST14i(1.211)
LYE = IY 4- 1.

fu HLAJ11.6 PATTEWJ 0i,SLT
11' =

= " 1(A)b.(- ,vILL :;OT PR11;1 uS011iu)

Quo = own.
TLOLX 1hTu HATTLRh OHSET

,1 IC = 1-0,/01.(I.13)

I I I NA ISUIA(It.1411)
0 45 ni = LI\

(.1

ta 1 '

8 0



Tr r

? -.0111 7 pAuF

1) PREPARE i Jot

I. /0.1 Ih -1AL IHTu 1ii ILlruRikY ARRAY 1U NOLO SUMS

0 Vi. A r F Li( ( te y I r:ff. 1-1:1

F1m "10THL.01 ALWAYSCHLLK1':u f) 01q1Ut 0'10 VoLiA.
VOCAL

60 lu (!.)2ilieJ), I01,04
1.17 IIJ 4) o0 T') ".25

C---- TO >4 II IS A CRY PATIr:Ro SO SKIP 11,1( ekw SLcIlul F Trmp.

APLAY
ARkAY 4 IILLfldLitL, huP hP1.1,.1 ,)4 poti tAlblv7ILS

0140 IA = e * 1RL

ki141 - 1.4 = * ImC

,J14 (JO TU 53u
C---- ynCAL PATTLIi°11 INTO 1ST FLIP FRU., FOk LATLMCILS

5.)5 IA = U

31 I =

C---- GLI THT,L FcLj. FOR 111. PAkrICULAk m-I X ONSLT "HATp/X

0151 550 JSUrri = IkCT + IhL

6152 JiIJ1 = Ih/ACIJSUH)

OP)i =

C---- no ANALYSLS ACCOROI.16 TO FORMATS 1)331565o A!.1.) b67

d154 00 bol II = 1111b

j155 1°A6E = + 1

3156 IF (IP .HL. 0) 60 TO 93
C---- PHLIT NtANIG FOR A PATTERN OR A SuF.S 0,JSLT

0157 WkIrLILIIA.S531) IPAGFc-)YAul(ACT(JR(JJ),JJ=1SIIS1)ONC,(TYPC(JJ),
1 JJ=1Y11./1)11PNAHC111JJ/IJJ=11A,Uh),CITPF(JJ),JJ=1.11IT1)

015 551 FORMAT(91 PAGF011411 NYA0 O. ',2A4//3xt2A4.w: w o2A40

10JSLI = '4A4//' ANALYSIS HY '2A4)
GO Iu 'oticy

C---- PRINI HEAO1N0 1-c+ A CrlubURY WASLIT

1160 993 wRITC(LII4Esly91) IPAGrin(A0q(ACTOR(J)),JJ=ISviS1)1(TyPL(JJ),JJ=Iyf
1 111)1(CH/wIL(11,..1J) IJJ=NAIND),(TYPE(JJ) IJJ=ITIIT11

Olt,1 9)1 FORMAT('1 PAOL'1141w HyAu 1;0. ,I2A4//3X,2A40: °I2A41' 0,4SLT = '

1 104//1 AwlbyS1S by I,2Aq)
C--7- p)L1111 ANALYs1S HLA01"G

0162 91'9 un ru (56215541536), T1
0163 "2 WRIF(L1IES1533)
0164 5i FoRmAT(' FREOOENCY')
0165 bn TO '-530

u166 5.54 WRI1LILINLS1535)
016 'I 535 FORMAT(' AVLKAGE LATENCY')
d16 GO rU 530
016' LquIrL(LINLS,b67)
17, 557 F0RHAT(' PROPURTION OF TOTAL FREOUtrICY TO LACH AdarCEUENT')

C---- TC'L) AHL FOR.HHIUT1Nr, L1NL LENGTHS F01, PAiTTLRN UK CATLGORY

6171 5R Icx = IC - 2
3172 ICY = IC - 1

.31(3 1CL = IC * I + q)

0174 1CZ = ICL - 21
C---- FINISH FIFA0IfIG

11175 WR1TL(LINES156,1) (JJ,..10=2,1CY)

)1 ).i FoRNAI(//32X,'LOOSEJOI-NT'/23X,<ILZ>l'-')/I2X'ANTLLLOEiT'113Xv
1'CNT'l<11.017.4X1'TOT/ Ix, (ICL>(0-'1)

,10 ECW IHC NOmHIR OF 16/OS (12 FOR PAT1ER1.1 / FOR CATFGOpY ANALY.

al71 954 0) 5uti TIT = 1,1N

8 1



J17 s

Vut 14:1:):04

101)LX Ihro IJEHAv11),( mAlic
pi = imh(11104111
lol = 1h

C---- JCuL = 1.11 CFLL u1 ROw
JCuL = + 1

C---- JCULI = LA`31 CIAL OF ROW
JCOLI = Jcnt. + (lc - 1)

SPLIT ACCORDING TO AHALYF;JS
GO ru 04J,J45,n5o), II

FkruULiICY Rod
WRITL(LIhEsin411 111,(h,].11,!L(JJ),JJ=Iul1D111(I4IIALIJJ),JJ=JCULI

1 JCULI)
541 FORHAI(1:),1)(141411)(112171

IF JOINo CAIEGUPY ONSET SKIP OVLR PhT1LRH SUomINU SFOION
9Ths 1r (11' .1,E. CI) (30 TU oO

C---- JO = 1 START CuLLECITNG 1hA1HLSLE ojLAr 1F-1; jn = 2 SKIP
GO 1U 00(3 ,i6F1), JO
JT = 1 Ar9ALYSIS HY PAITERL SO NU THL ;UNNINDI 1F JT=7. SKIP (IT'S

L--- ANALYILJb 6Y CATEGnriYI
boli (3O TO (n421t)o0). JT

ADO UTU PAFTLkrt SOM FUR ThAT R04
542 DO J40 JJ = JCoLIJCUL)

IA = 1r, 1- 1

= 1.4 t I

h-PLUULNLY
P:1111.1( 1A) .= Im/41H11A/ + li1lAC(JJ)
LATLIJUt

543 1.1,1114(iH) = IlA11:(I13) + LelIACCJJ1
GO IU !,E,L)

JJ = u
C---- AVLMA,74_ TOTAL LAILLCILS Hy FKLOHFC),

to b.46 j = JLOLIJCOLI
JJ = Jj + I

Ai) = L,,IIAC(J1
t)4A X,)UM(JJ) = XL) / I91ACIJ1

4RITL(LIWLS.b47) III.(hi'.),04.(JJ).JJ=Iu.101).(XwM(JJ),JJ=2,1c)
FoRmAT(16,1.414A4,1x,i,F1.1)
Gn lo

550 J = u

PRNtqikTINHS--JIVIUE FACH FltLO. UY Ij TurAL
L = uCOL1
UO 551 JJ = JCOL,L
J = J + 1

Xj = I'.1,\C(JJ)
c) )1 XOW1(J) = )(O / ImIACIJC0L11 * IOU.

AU = 1HIAC(JCOL1)
G---- JIVIIJi kJW IUThL UY "IATPIX" To1AL

vlum(J+1) = AO / JSUh * IOU.
.01TL(LI(JESIt)47) 1111(DIIAML(JJ).JJ=IU11D1/1(XDHM(JJ),JJ=11IC)

C---- GO 10 WIXT ROW
c),0 cO;JINUL

Cio 10 NLXT ANALYSIS
L3.31 LO1ILILIFJLS,Y42I

t;10 COM1NOL
C---- CHLLKTNU Fok pATTLKN OR CAT AnALYSIJ

8 2



B 46

ti L you. 1 ' 1q;1',,:og

J21'. fu (htl(-IL):J0), J1

C--- II 11 WW-; CAT11kw--C1.4i1ld i,1Jd'i 10 L41Iw)I<Y IILJ

o !).)1, LL = 4

Y!:/ Ul JJ =

jflik LL = LI + 1

= LI11-01111JLIJJ)

o),)?

024

"1,11
Wo0

hin

C----
wit

C----

CHAw6L LAS! WAr'L TU HIOToL"

00 Du6 LL = 114
WiAnL(CL+;-!,FI = 10f1LL)

uo lu ((n4ii,bo..)/1 J3

IF .Uzll iiAVL JUST FTNISHLu ifAi

lu SLI40 SoMS InHuu6m ThL LO0P

CHLLA I 'OW '1.1111EN( 1=1) Ok Ilm-ANT(1=2)

IF (I - e)

IF Lirj INFA411 1;1_:: In 1;) t ILl (Pol v(Cc

le! = e
GO IU
IF LA, mUTILII--JUSr UncE Fuk vuCAL-

cAr., SWITCH hA TRICLS

CRT)

027 u )2 12 = 1

1LWU = WRC

022 on ,J4 LL
C+.. .+EFILL 1.411k1CCS W/SUvL, (VuCid- SUM,7; "MATqICLS";

c---- LkT SUP-; USC ?ND LIVLL

023U J0 = 1'.7,L1r1(L1_1241ikCod)

0231 JM =
i?3? u0 c,u4 LA = 1s1LQW

J233 JJ = 01 + 1

-17?34
= + 1

JJ'S FOk FkEOULOCILS, JJ+HPC.; FOF

')23b
111AC(J.1) = 11A10(JJ)

326b 0o4 LOIAL(JhI = IM,Of.-(JJ+"'RCI

u237 6/9 COWIINWL
11,)-10. 'JO CDWI1WWL
142,:) kL1Uk.4

.124u Ef;l1

(fl,TIrs =/Jhl/CK,/uP:

CLi4u1ii
2/77 (01G76e)4
60/4 (051424)

L3kt.

HOE.
bLCLIPATIVES OUhLY 1!)u7o
LAL(1414dLLS U1673 i?.427

iJSLIqiLY 115r..04. 10576

8 3



14:21:01 20-JU01-74 PAUL 1

847

IIINM,UUG111101 ;)a.(ikt(OUTINE WRS(DYADIACIUR,(YPE.06J.1LATIOUltrUT,MVOCICI
10!31)2)

C---- SULIRONTINE e;N3 CALCUIATES AJ) PRINTS IHL HISTRIUUTION UF

C---- LA1 LNL1LS FUR NACH V'ICAE Of; CRY PAITLRN ONSCI (CATUOORY UNSETS

C---- ANL LuST nECAW;L INL (-ILL DOLS rhir CONIAIN THAI IHFORNATION

C--- IT <FA[i ALL (JnsL1 I:ROCI. A IJIK KILL, COMPIELS IHr "mATRICES"
JbLLY II'S A STRUNG UHT ARRAY) ; PRIN1S FkLuDE4LIES,
ft(TIuNS, MEANS ANL) bH'S. ANU uIVES SOmmAKY mATR10ES
PATTERN ONSETS THIs FUR MOTHER AND INFANT

L..f.4ORMS ANALYSIS My PAlTLicH AND uY CAFLUORY
CALCHLATLU ONLY ACCORUINU rn LOWJLNUENT ANO UMITs M-UNT omstITs

ion? cnrimuN IPA6L,LICiESIN1E,IN46,ICOL,IKCOL,I'VCUL,NCAT,NCA10,KPAT(2).
1 JRAT(2)tJTNA,)(717),ITRAH(7,7),LTRAN(7,7),PNAML(2140)1CNAMT(2,20).
7 ONAME(h0),KFREW(15)1KOUk(15)o1MAT(2,500),IF-1(E1(2.500)9IHUR(2,500)

tJf-RE(1(2,?40) 11HIAL (2016) rL1'IIAC(2011,) ,LAST (12)

1003 DIMENSIol, wrAp(2),ACTriR(4),TYPF(4),ILAlt214U)10UT(4),T0T(4),CT(2),
0HJ(9),mv0C(2,11),NUN(2),INA1N(1096)11TREo(1000),AUNM(16)

1004 DINENSIt)D AN(2), Slre)
EUIVALLMCE ( INATM (1 ) ILMIAL (1 ) ) ( IFRLU( 111 ) 1NFRLu ( I ) )

1006 DATA AN, 5;,1/'ll-LAN'I° ,/

1007 ISDM(16,JA,K0) = (18-11 .vJ8
rik = /1 RUMS (in CONSLONE.1'i1 PAITLRNS + I TulAL)

NI0 0-4 = 11
CATfi 6 ROWS (5 CATEGORIES + 1 TOTAL)

)909 NCATR z
12 COLUMNS (LAIENC1LS 0-10 + I TOTAL

3010 mc = 12
)011 NRC = 1;R

MuTHEN HAS 5 VOCAL ONSE1 PATTERNS
)012 HPAT

C---- JL USCH FON IHUCX INTO PATTI:HO OR CATIGURY NAMLS OF OTHER MEMBER
c-__- OF THL PAIR

1013 JL = 2
C---- DO FUR mOTHER AND INFANT

)014 DO 3.5u0 J = 112
IF ON INFANT JL TO INDEX MOTHER NAMLS

in15 IF (J .FO. 2) JL = 1
C---- u OUT TEMPORARY ARRAY FUR HOLDING UP TO 8 "MATRICESu

10:16 DO 30011 M = 1,1656
017 61),)9 11AIN(m) = U

IPAGL = IPAOL + 1

INULX INTO ACTOR ARRnY (mOTHER OR INFANT)
111./ IS = ISOM(J12,1)

IS1 = is + 1
PRINT HLADING-- CT(1) = TH.AY(FOR iJ;OTHER), (2) = CRy (INFANT)

10;=1 WRITE(LINES,300b)IFAGE,DYAD (ACTOR(11),M=I5,IS1) ICT(JL), CT(JL)

300f; FORMAT('1- PAGE',I41' DYAu O. ',2A4/3)(12A40: LISTINb OF VUCAL

INSETS', (IF PROX = 1, moTNCR WAS OUT OF ROOM AT ONSEI)'//

215X0ANTECEDENT1.31XtICONSECUENT'/4X13('-.°),11,X.39(o-')/4XOLATEN
30'2X0VuC',2)(I'VISI2YOSMI'lX.A4.1)0HONE93XONSLI',5)WOTt2WVO
4C'?Xt'VIS',2At'SMI',1Y,A4,1X,'NONE'2A,'LATEI,ICY'12A,'PROX°3X0AC').

1j26 4iiilL(Ln4Es,6o07)
in?,+ J0J7 FoRMAT(4x195('-'))

C---- N = NUMUER uF RECORDS iii n. OR 1. F1LE

j0Z.J N
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1,

,.;

11)9

1103U

101.

,A 55

A34
103n

jo36

I in:57

o1.3ti

rjoh,

I vitt)

I Or,

10.4

:14"

7

1'14-

5

0-.1111 PA6t.

B 48

1)(1 rift L''Xri f(t.1.01<l)

1,n = 1911

!," Y1 1\l' rL CF F I CA I rk.LANY COO, I (Ut.L 31111 IA(' )9

(A4!,1 I
LoY3Look.H.1 CAIL(710(1 LOAki9 L1TOCY9

1-1-1:. -11)=0, tA OUT -1P=1, AOI. 010 PATILk(1

id-J%o(J9o)L19(LA`J(1)9T=i1t1)9k0P9(LA:;,(1)9I=u911)9L2111),(JPAT(1),
1 T=19?)

C---- fult", 10E-OPMATIn-J

.,0IfLILIoL:-.,,-50(th)LI9(1W-9T(1)9T=195),190.,I
9(LASI(1)91=6911)9L?91P.

I (J3'141 ( I)91=11..!1

F0,014.T('Jx91./,')(4Y.,/(1)11A9129!,X9,-,(4)(91),7A9129.5X1111:7'0219-'912)

C---- IF iillLI )UT IIP=1) H01 IHCLUM j C")111211rr,11.J.j

1( -7 (11.' .L0. 1) nO TJ 7J20
--- II = cnoSr1401, IF=n-Lf0AV. Obr A.JIirLOELT

1r (11 (i) 11 = JPAT(1)

u---- T-OLA I., i Ar(I<Af LE'vl L 141:) onsr:r 'Hit-110.01

I
I 1lI hOML.3L c(HO ciAhE IT 1-0

=

11:(KUH - I,vOL(J.9I1) 5.110951.11t.,95010

501.0 C01:11ooL
C---- o!;11,G 1 I1JoL49 nrI 1"lo PkOPLH LLVLI_ = 10:,

= tO)
qA1=1.04)( 10TO COOLiL'). A LAfEHLY CLLL (AOC 1 ,(.) 0-10 = 1-11 iilTo

= pNLI1 +

idq) FIALOL.,LY
T/IATAI) = 1,11.T;AMAT) +

C---- la.)4 rurAL 1,401.A ANL) Po.) 11.,)o LO (MAL. Ft:L(4. CLLL

.01 = +

1,2 =

6Lr NLXI ((EL0KU

JkITOLIoEs95(107)
II = 1

IF un LiFAIr J=?-- InFAHT KAS 6 PATTLkOS,

IF (J Lu. e) !IPAT =
12 hol( 6141, LO0P FOK 1F l'AITERAS

12 = O0A1
IILI<L = uFt/F.L ITO St.P.M10f9

o li(C = 1(..J..',(NPAI+19NRCIO)

0.A.) FOk HATTLPS1 THU' FOP SUMS JO

U l .:52(1U 2J 1,2
PUT Ii PAr TF.kL HAhEc FOP TOE Ulft..k ii(htuLlt

oo 31,2-) JJ = 1940
=. PNLL(JL,JJ)

(A:91 41.4
(;0 3;.)6') 9JJ = 1,4
L.w,ALIJJ+40) = TOT(JJ)
00 uY HATTLr(n/ TOLN nY LAlLoOkY JI

On 31i0 Jf = 112

IooLk Ii410 TYPt [(PRAY (PATTEHH OP LAI.)

IT = ISUrAJT,291)
ITI = IT + 1

on oY oul(Lti nf PATTFR, (`, (IP 6). uk SOHS (1 0H 2) FOH

ool,:11* FAHT9 tft:SOLCTIV1LY 1J

.111..20
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'ii 1, Joh .11 14:n1:U1 .'0J1111-111

00 3140 IJ = 11112
E---- SL1 10 PATTLNI, INIICI ato 1AuLx

)0;,/ IC =
Iki. = 104.

C---- CHECK J1 FON PATTERNS ON CATEGORY

GO 10(30701506U/1 JT

17.1 LAit.t.()Fif ANALYSIQ.

c---- INC ILOLx ".1ATNrh" 10 COI.VERI

,)uso IC =
OuT It"POHA( i CATLCOrre At00.0

un 3u.51 K = 1.04hC

11(- 3031 NFRLi,;(K) = U
COIJVLRT TO CATLGURILS

JA) 3066 rul = 1110
rtI 1iiL 1.110 i'ATTEHN CLLL

ITh4 1. = ISL.4-1U.aoHLII;0.:)
306!) JJ = 11CAT

K2 INULA 11J.TO LAILGOPY CELL (ALWAYS ON IsT LEVLL)

10r,6 K2 = ISom(JJI'JCIO)

11 A

1.17U

1171

In 72

Ii17
J177

r.)

I 17 .1

1

J.;;;?.1

) "1 t

B 4 9

.5

IL = 131ii-i(JJfiyCA1,31U)
.11 3u65 = 1INCAI's
IL = IL + 1

IF (MI - ICAT(JLIIL)) 60351.5t140165

CONTINuL
it) i0b0

*AfriLIJ AlAILK FOoiJu - Un FOR ALL cOLUmJS

3040 u(i. N = kilL
.504c, NFPLO,-(2+,i) = N'f-NLW(K?+K) + IMATNIK1+1.1

3010 CONTILHE
CHANuE 1,KJIOLN OF RUk; TO NUMW:R O ',..ATIGORY ROWS

IN =
IRC = 1k * IC

C---- P01 CA1LGONY 1 1SF PAITEq. "VIATRIX"

:JO 61JOD = IIINC
ImAlu(H) = Ni-NEL(K)
Sir4LL CATEGORY IS (./1 _ST LL-VC! KLIJ' = 0 (LEvEL T';;A:x INTO

ARNO)
=

JN ION ALL NOI:,:3 LIUF

.5j7q JR = Ik - 1

c---- GET IHJLX IN,u PROPLR LLV4:1_ OF APRAY F6R "MAlklx"--- 1RC

PiC =-1Sum(IJI.kc10)
u0TrJu SomS (J0=21 AV.) i''ALYSi Kr rATTLHN (JF=1) SKIP COL.

Sur1.r1rA, ::,LC1100

IF (JO LO. 2 sANIJ. JT eLiJ. 1) hU TO :)07c4

COLA),. 11)T1LS
on 507::1 113 = 1INC
IN = + ISUM(IRINC.113)
101 = 116 - IC +IRC
!JO 507rJ 19 = IIJR
1A1 = 14). + (JC

soi5 1,Ar1 t";) = L'iATLitri4) + IA111())J11

)076 LnramilL
c---- IF PAITL UgSF_Tti (Jn=1) :JKIPI IF (J0=2) 60 CoNRLCT HLADINU

60 Tu (iik,')0130hUll JO
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I i knit'''. 1 it 141?1:U1

)(I ')et

11)

.14199

JIOU
Ulul
J102

0103

B 50

PAOL

INOLX FON SliS N:C1E YILL LN,11. 1-)(01 1IN PNAME YATRIX

11. oN INFANT(1J=,?) )IFAHINu IS "LNY", ILsL HLAHINb IN ';0CAL"

.50,10 IF(O ,E0. 2 .Ai9J1 IJ 1) Grj 10 6uRS

(AA li.OLX INTL) VOCAL nAiE
NI = ISnii(1.4,1)
uo 10

C---- 6E.! l',N INTO :::(Y hvIL
NA = 1.30JmNi,4,11

C---- LOO UF NAME INUEX
60o,=, On = ol% + 6

C---- '..1062=SW's"
OUG = LaJo2

C---- SKIP PA1TENNS SECTIO^I ANO Go TO PRINTING
on IN .5160

C---- 1.1JJ RLOOLAR PATTERN ONSEI
C---- O1,61='1 " I.L., NOTHING WILL bE PRINTLN INc;TEAO nF "SNMS"

J0)0 ONO = (Idol
C---- INOEX INFO NAHL OF HAI-TENN ONSO

IL = mvUL(J,IJ)
NA = ISL1m(IL14.1)
on = NA +

C-+-- IA = INIJEX INTO LEVEL OF AkkAY FOR (WILL HE LAcoT "MATRIXII)

.61.10 IA = NPA1 *

C---- IF HAIM') = InFINT(o=;-) ANN A CRY(IN>4), SKIP 1ST SNMS
MA11A ANL/ 130 10 NTAT LLVLL (AON mk()

O104 IF (LI LLA. 2 AN)). 1J (.,T. 4) IA = IA + HRL

C---- II u0 ANALYSIS INN1CATEN oT FOHNATS ANo

j1U5 on 61.60 II = Ite

010h InAGE = IPA0E + 1

PNIWT INITIAL HEAD.INC
0107 W.(I1E(EINEs.11011 IPA1-LINYAHI(AC10p(oo),JJ=1s,Is1),ONG.

LW I .. (TYPL C tJJ I Jo:7.11,11.1)

110'4 1191 VONi1A1('I '114. OyAll NO, P,21,4//3x,2/14,,: v,A4,1 pATTENN UN

1SFT = 0,4A4// ANAL"SIS ',n4)
I0L = LLOOTH OF LINL IO PfUNT

J16,1 ICL = 161.
IF (II .E0, 2) ICL = TCL - 16

PHIN1 ANALYSIS HEAUI',G
1111 LO 10 (61u2.6104), II

610? .JNITL(LINES.3163)
J11.; :J195 FONHAT(I FNLUOLOCY OISTRIAJOTION OF LATENCIEST;

j114 GO I 51ut;

411-, .5194 ../N1-1E(LINLS,61UU)

1110 51J") 1:016041A, pKoPoNTIUN OF FHLLAJEr'CT io 1(.CH CONSLUOENTI)
CNNPLCIL NEANINU (AM, N, sf', OSLO TO ILIN1 "mLAN" ANN "SN" FUR 1ST

AuALYLOs (1/=1)
:117 .511O .:NITt(LIS.61ut) (OJIOJ=1.1U).AM(IIIIsM(II)

911,N :J1 17 F)NNA1(//52)1.,'LATENCY1//17X16W-')/2Y'CONSLUOENT'10x,'UlllUI6,3X'
II0I4x,A4,2A,A4/1X1(IFL)('-'1)

C---- JSoil = InTAL FhLO. CCU, THLN CUNTEN1S UF 1HAr LLLL FOR GIVEN

61U5

"oArk1x"
911'+ jql1V1 = It< f

MATIJ(jSMI)
ANA

N---- III Nu EALH NOw
uN .)12L) Ill = 1.11!(
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- - 11-,1 X 1 ijII) 1)1. 1,1 4lkVlt,L C.hJJ on.,i I

B J1

= 1.0iAL111411)
111 +

C---- JCHL = 11 ut.LL uF Hnw

JcuL = 1L301(111INC,11(C) +

JLULI = LiASI CILL ur q001

ilu Jr0L1 = 0C1IL + - 1

'1CUL = LAS1 CELL OF i/O'eJ (i411 IHCLUI)1111. ToTALS)..

11.11 cl(:UL = OL:./L1 - 1

u:J 1:-)1 (;LI tILAH if,0. (Su uf- POpoLATTuN)

Ilc"5 io 1.,110,..)12()), 11

oti ANO IJ OF SiJti,01!;

3110 tX =
LX;.' =

ir ji rIL Fm.n. Atib :-.X.UKL

1/. =
flI I I oJ = JCUL,0CuL
IF(IN04111( JJ) 0) r,0 Yu 311a7

)1,34 LX = L) + (IL * (MAT"(JJ))

)135 LX2 = 1)(2 + liAl;J(JJ) * IL * 1/

311'i IL = I/ + 1

jjA7 As =

"LAA
"itA,4 =LX / AI

u1-

= Atil.)(1EA-Pol*AlLA""e2)/(AN-le))

040 .)!) = S-,NI(/
C----

S;)

)141 wIITL(1.1,11.6)(00Ar'1(JJ),JJ=TulTul),(1HATI.4(JJ),JJ=JOLA)1
1ALAA,Y)

11(4 roKIIAT(1A14A411e16,F7,207(71.?)
TF PA) TLk.1 UJ1iLTS J1=1) ?!.

Akr,LYSIt; hy PATTERH (JT=1;

CULLLLT ,)U1S
lo (.5117,12')), jo

1 t, ,11/ lo

C---:- 11 1.101'111,C, uVLit ALL COLL/MIS iu THC

11141 1 LM wl 311') JJ = JC"LIJLOL1

111,.0
IA = IA +

.)11,9 1.,ATA(1A) 11AI11(IA) + IIIATH(J,J)

r,0 10 m, YT WA:
lu

ANALY BY Pl)PORI-IndS
11;.J = kflA (UIAL

014 -)1,") = 1110ii(JLULI)
=

PILL, LAcrl cm_ oF Rui4 TOTAL
JJ*= JLOL,ACOL

JA = JA + I

X1)(AN1JA) = IMATU(JJ) / IN * ion.

RWA forAL uiVIOF;) oy "IANIA" TOTAL *100
X0oh(JA+1) = IMATN(JJI * 100,

,,NITL(111JLS,613(. )(DNA"E(JJ),JJ=IU,I011,1XouMIJJ),JJ=
Jp0-, tmcr..IttroAltliT6.11

10 la,,KT Ii0L4

31:-4 crmovit.
10 ALXT WIALys
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oR I ,11 lit : I :01 HAUL

13

U156 'JR11).. (LIMPS,51:)11

-)1 i1 ) 910-0\ T ( 1A < I Ct.> I 9-9 ) I

r,0 lo ,ILx! oJ1 I
.5140 COHT1Noc.oIrJ,)

CHLCK JT lh = 1 PRLPARC TOR Sw11CH ft uSC CATLuumLs

info (j1) 1 I (16;.?,6150), JI
J3 LATEk,uRY ANALYSIS
CONVLRT To CATLUORY MOILS

n:J132 LJO 313S jj
13 ONAV4,L(JJ) = INAL(JLtJJ)

Lasl kOw OF 11A!-Es = lirorAL

o0 1664 JJ = 194

41w1 1314 uNAPIEljj+,20)
inr(JJ)

UO Tu CATLUORY WIALYP1
6150 COMIIHI.E.

c____ IV JO = 1, H4VL JUST FIHIHLO PATTEkH uNSEIS, Su PRI,PARE FOR

1u !ioN,-;

13 I ,f) lu U0

CHLLIN lj U 1u1HHt (J=1, OF IUhAMI. (,1=2)

J19,8 31oli IF1J 315,,J1r;)0,31

PIFAMI HAS 2 !in COMVLkT FOR ToJo LUILLS Te*NRCIt & 00 1J 2X

)10.1 51,1; 1LNU = 2 * ,41C

1170 12 =
b0 Tu

C---- MUIHER uNLY dAS 1 6U(''

117.2 31.17 IEHU = NAC

/17.) 12 = 1

pUT :SUmS (LA(1T LEVELr', THL ARRAY) To IHE 1SI Lryri_ AHD 21\I0(IF

1:)t( CRY

;174 1 F' On 1159 LL = 1111CR1

9171J i1. 1$'1A1N(LL) = 1A;C1N(LL+MLRC)
qO I U Sw.';

.1176 32JJ c(:):niT1NOE
GO TO 1NTA1T

0177 s5do cOmT1NuL
117h RETUR,1

J17') ENH

,t)OTIOLS CALLLU:
AhS StART

uHT11MS =/UNI/LKI/UP:2

LENoTH
2497 (011602)*
611/4 (037424)

r4c0JFILER CuRL**
PHASE USEU FREE

ULCL1I/AT1VLS 1Ju622 16676,
L<FLOTiHLLS ult-i72 12428

oSS[onLY 02528 1o12
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j();)'t

i) 7

Joni,

,0119
JOIJ

) 011

)01'2

05 3
,014
JOV)

601"

J0e2. 1

Un22

0024
j02"

OnY"
o32"
on?
or?"

00-i°
11r) t'.1-

003L+

uf)

/

0,)

vu6.1 14:24:08 PAbL

SurikuUT INF Wk4 (1. PIES 'I I r AoHm )

0Jimo1)T11,fr. WHI4 TkAwITION , LITHO( ThTEGCR OR REAL

14CL(m11Nb Co IHL t,f4T oWJ

11 = wirht.r -161kix
Ahull WAL mAlklx
I INUICOM 41ILILIcln OSL Ir OR ALOJh

toIu'LusLoN 11(7,7),AHUm(717), AHOw(2,6)
HATA Akow0 -VnylvCAL 1,1 -M61,1

= [JP,. 0E iwor, AlJn cnLUr-kS

nt = 5
PHINI HLAOING

wHITL(I.INES,1)

VOLley

TOTALI rhUNAT(ngX,'MO1HEH VnC001.4X,0NOTHEii VHL1/114,14(9-1),3X,

114(1-')/1X'huriitP INFANT-'1,?(' VOCAL NuVOC - ')1

2 ')

wkliL(LInLS12)
2 FOHOAT(IA,(,6(,-,i1

IP I<3, THLN Ah INILGtH MATHIX, iF ;>3 THU) HLAL

IF (1 - i) 414,30
4 HO 1D j = ],2

c---- wUkr\ uu T.0 b li'v.S Al A TIME-- IST VHC, 2110 NO VOL FOP MOTHEli

LO TU (517)1 J
9 wHilL(LIHL:,,b)

FopMA)(1
uO lu

7 WPITL(LINtS1(3)
ts FONMAW h0 VOL')

INOLA IhT0 'v,HICH 2 INFANT SHHHOWS, V0( 6 NO v()C - WIDER M. ROW

g h 10-1) 2 + 1

hl = 1'1 + 1

L 1NJLX TO INFij-T "VnC" Ok "NO VOC"-- IN MATRIX AHOI.:

L = U

HO 14 LL = 1I,M1
L = L + 1

14 wi<fIL.(LINE(;,13)(AHOWIKIL),K=1,2),(.11ILL,K),K=1,N7)
13 FOWIA1(7,4,2A4,-.1,2(217,' '),I7)

lc) ,-;IML(L1hEb7)
FOk0'I1\ 1(7,(1-1))
PHIUI TuIALS HOW

wHITL(LINES,16) (11 (5,K),K=1,h7)
16 FUH0A1tI TUTAL',9Xy'-',2(217,' - '),i7)

.IlL(LIN1S12)
HP-JO) < N

AhL ASWWVE hUT FOR A RLAL HAIRI4

0 U0 6u i = 1,2
on ru (S1,52). J

:.(LE:LSIEJ)
(.70 lu 36

i2 wRTTL(LTNESIO)
(J-1) * 2 -4-

= M + 1

L = U
U0 64 LL
L = L + 1
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J ) ..,1s,11.11, tit

6q WIUTLALIV.flbqI(AIWW(14eL)11..7-11?)1(AJUH(LLIKIiK=1,Ni/
;dI 1.1110110 I IX1,1141e1-, e2(;'I P.di 1) 11

1 +11.`iltit)
'..it(irL(LII4L'i)(#HUdIrlr(),F=111.7)

;10144 "c11 P0k1101' TulAL".0A,'-1.2(2F7..c!, - 1)1117.?)

wt<1 I L Iht.`1121
liEfutik

u.;47 L'A)

J114(:,

/d;,J,/ch,/o1):;!

bLOCK
Wert ((,L2.646)*

**Cu.4P1LLh COkL,*
usrP EkrE

ULCLAr,ATIVC,-, fiu6P-r.

LALLIITAHLL0 Uu063 13437
013/1 1/:69
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; Ii V06.1.5

C----
c----

,m-utio-74 PAUL

SULROUTIIIE with(UYAII,AHUH,NSTLP,L;LXTvidS)
'iOORoH1IN( WRb PRLPARLS 1iI ThANSITIOI, MATRICES uLRTVLD FROM

:-AJB1,huTIJL mAT'; FUH PRILTIO6 IN IAJH. wit+. IT ALSO COLLAPSLS

ImL ThAW-;11-10i1 MAIHIX OF PRWJAPILITILS (FR(IM ORAN) INTO SEXT

A14U 1I L Hui I oul sf.0 colL; ITRA1,(191) = -1 (OVFR ALL OYAOS)

onud conon )pAGL,LIkES,N1(91146,ICuLvIhCoLO,RCO1 ,NCAI,NCATA,KpAT(2),

JPAI(?),JTRw!(7,7),ITRAII(7,7),ITRAH(7,7),PNAmF:(294(J),CNAmEAL,120),
? oNAhE(Inu),KELIJ(15),hOuR(1*-0,INAT(2,50o),IFREO(2,50019IDUR(295001

,UFRE,,l,:,41j)girlAt.:(nolO),LHIACIROjc),LAST( 1P.)

TOTALSonos HIMLOS101, ;;YAUI;'),ADO"(717),1-017.7)
C---- FS= Uh /UM CuLS, L = NUM. L(AVIN6 OHI IHE

00fl4 K =
L = - 3.

L---- CHLLK IV 10 PRINT UNIT TRAHS MAT, JSLU OVLR UYADSv TP SO

uu ru c,:?0 TO CALCU1ATL WA/ PRINI

o noh IF(ilhAh(111) .1.0.-5^) 60 (0 22U

L---- FUkCL 01AuOiJAL JP UTRA;II(RLO. OF 141_1'4.1(1NC)) = I1RAH(TR(,NS MAT)

00n7 h0 41J'eL I = Ilk

0 00 40?1 JTHI414(1,I) = likAM,1)6

C---- HOW IU(ALS
d 009 60;i4 DO 4U10 i = 1,L

u111.0 ; 4ulu j =

U011 1TPAri(t(,J) = ITHAN(K,J) + ITRAM(IIJ)

)01? JTHAI,(r,,u) = JikAH(K,J) + JTkAH(I,J)

o 01.) 41)10 = LIHAH(K,J) + LTPAN(I,J)

C---- coLUL lOTAL'7;

J014 DO 4u20 I =

N 01U U0 LILJo =

001.o. 1ThisdlIgh) IihisH(1,K) + 1TRA:J(11J)

0017 JTHA1,,ITON) = .11-1,AN(1,V) + uTRA,J( IIJ)

0 u1,5 LTRAIA(1,K) LTRAN(I,K) + LTHAH(I.J)
00 5 piALYSLS, TM-act:TED BY FORMATS 40379 40691 4041, 4n451 4049

0-1.) Ho 405n = 115

0 ;) 0
IPAOL = IPAUL + 1

0

C--7- PkiNT ImIIIAL HEADIHO
1

wRITLILILFS14125) IPAT;LIOYADvOSTLI-4i;ST(P
FURIAT('I PAUE'l 141' OYAG NO. '

eh4//6X,'TRANSITION MATRIx OF V

lOCAL STA1C5;,',13,9-SECONU STEPS (ROk%.,) = Ny COLS = 0+112,')'/)

L---- PRINT i\NALYSIS
A140 PHIL! MATRIX THkOWIli wk4, OR COMPUTL AHO THCN USE

WH4
GO fu (403r.1405,404U1404214044,404;),

M

9114 wfil1L(Lik,4031)
JO:'1 40s7 Fnitelk.,Tto FRL,)uthcIES,)

CALL wioilLP'JLS,m,ITRAm,Atiol-.)
50 TUJ0:'7
WHITL(LILLS1405(1) NSTEP

40:54 FORMAT(' FkLc)ULHCY OF FHTERINO AN 0-0+',I21'.CLLL')

j11.)q CALL t,41(ii(LiNLSI,LTRAHIAOUH)
O lu 4050

im6; tgq0 OHOL(LIN1.S.4041)
FRENdLNCY 1(1 HLH'i,IHING IN AN 14+',1211 CLLL AF1CP ENTERIU

IU FroA LI)
CALL w'(4(LI,ILSI,',JTRAH,1JOi.1)
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FOI,f;011 V06.13

0055

U0S/

003v
0039
11:40

OrI141

)04d
ormi
0044

004h
)444,

0447
1.)44,

4449
0050
0051

u052
u056
1054

005f,

0057
UO56
A059
00b0

.0n61

ono?

14:P5:1?. P6-JoH-74 PAW.: 2

uo 1u 405n
Leolp wRI1OLIff.S.404.5)
41141 FORMAI(' P4Al.1311 I Ti PitriljAh II I T It.5 )

C---- OlV110- LACtI HIY,4 hy l'J roiAt, utylot_ 1,0W TurAL UI m-THA Ix TOT.
00 6466 1 =

u0 6466 J =
4DOM(1,J4 INAM(I,J1

3056 AOUM(1,J) = A1)om(1.J) / 111,4111(11K) * 100.
Ou 3057 J = 1,M
AUUMIJ,K) = inkhn(J,K)

31157 AUUM(J,K) AlluM(j1K) / ITkAh(K.K)
C---- AOU TPAhSIT10A P4.O0. Inro scgT (MAT Fuk 'iUMM1H6 OVE14 OYADSI

00 606v = lok
;40 .)ij3r. J = lln

6060 = + ,wuri(1,J)
CALL 10(4(L1.4LSIMILI1(AM,A4IUM1

rU 4050
4044 4RIIL(1.144L;;;.404 djTFP
0,,q FORMAT(' Avt_RAht Fl(LPut.icy oF RtMAII4W6 1.14 11,1,14,0 AFTLP ENTERIN

IG H0/11 HI)
c---- OIVIUL FliLU OF kFMAINIH6 (Jfkph) UI Flf 4. OF 1.1\ITLRIMC, (LIPAN)

00 4046 1 =

m04u4;s J
= JTkAN(I,J,

W)A'i(itJ), = .AJLh.(1,J) / LNAH(F,J)
CALL wwittAdLs,v,ITNAi,,,Apor.,)

.+1P,o

REILJuh
22u C0I.11140E

IPAUL = 1PAhE + 1

C---- PRii41 HLAoING COILAPSLO MATRIX
wRilL(L114[6,62.1) IPA1.,F1 HST[PIOSTLP

6;1 F0ki1Ar(,1 PAULI,T4,1 TkAUSIlION AAWIX CULLAPSLD OVER ALL SUBJEC
1rs.'i VOLAL t4TA1ES,1113,'-fi1_CON1j STEPS (ROWS = N, COLS = 14+',12 .

loTAL sun (W./FR ALL MYAOS) hi hUMOLR 01 DYAnS
1)0 62U I =

on 62U J = 1,K
3?1 L,F)(r(1,...)) = sEATrI,J)/ls

CALL WP4(LIIILSof,ITkArItSFAT)
t<LTH'.1;

LALLLb:
Nirt4

OPTIOHS 7-/JA4./03,/OP:2

oL6CK
Alkti

LENGTm
1025 (004002)*
du74 (0374241

01ACu1PiLFH C0RE*4
PHASE USED EPEE.

DLCLAIiATIVLS Out,22 16(176
LALCUTAHLLS 01161 161(;1
ASc.;LmLY Ulhhe 1 7666 9 3
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First Phone Contact:

Your Name
Peabody College
Dr. Vietze
infant Laboratory
Kennedy Center

Dr. litetze has been involved with infant research in Nashville for the past

three years. We understand you have a son (or daughter).

Dr. Vietze is presently involved in a study of how babies learn about

their environment in their first year of life. I'd like to tell you

briefly now what the study involves and, if you are still interested,

I'd like to send you a letter explaining about it in more detail. We are

seeing each baby at 3 ages: whea (he, she) is 2 1/2, 6 1/2 and 12 1/2

months old. At each age, we see the baby three times: once in the home

and twice in our infant laboratory. We would like you to know about this

study in morc detail and wuuld like to send you a letter explaining more

nhout ir, if-you think you might be interested in participating. We

would like to call back next week after you havc a chance to read the letter,

get your reaction to it, and answer any questiuns you may have. Then, if

you are still interested, set up an appointment.

FIND OUT:

Do you plan to be in Nashville during the next year?
Are you planning to work during this time?
Check Address!

nr.
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1.1.Q.)17-d...L.k.E;
C 2

A`iIIVILLE ONNE!,EI, P"'

TH111 J CDHN K.15Nmuiny CinNTILIR, PCDR, RA11E:MA R.CH
ON EMU CAP1C) N ID HUMAN DIDVIIIWPMRINT

'lAIIUN AND /I
'ore EARLY EDUCATION

Oear Parent,

fox 161
TELEPHONE 615 527.6236

II,Juk you for oxpres!,ing interest in our research with infants here
at Pe:thody College. We would like to explain a little more about this
research protect. boring the past three years several hundred families
,Afb young infant. s have pa.rticipated in infant research programs sponsored
hy I Ii emmnstration ,ind Research Center for Early Education (DARCEE) , a

,mmponent of the lohn Kennedy Conte r. This research ts supported by
Peabody College ard by both Federal and State grants.

R.'c'aue the rirst year of life is an extremely important one, a Year
m,mked by rapid growth and many developmental changes, we have focused
our attention on the y.oung infant. Until relatively recently we krew very
little about what young babies could do. in'fact, many persons still believe
that neyborn babie cannot see and do not learn. However, our research
and that of other:i around the country is showing that even very young
infants are !;ensitive and responsive to changes in their world and are
capable et learning. Here at the Kennedy Center we have been looking at
early learning, attentional., and socio-emotional processes in young
babies.

The purpose of this research program is to examine the relationship
between a cluster of important measures: infant learning and attention in
the laboratory; infant behavior in the home setting: infant sensory-motor
development; and parents ideas and beliefs about young children. We.are
especially interested in how these relationships change during the first
year of life. We are interested in working with normal, healthy infants
and their mothers. In this study, we are interested in first born infants
whose mothers are and will be the primary weekday caretaker for the length
ot the study. Because this is a longitudinal study, we need people who
expect to he in Nashville for the next eleven months.

If you agree to hr a family in our study, we would like to see your
baby when he or she is 2 1/2 months old, 6 1/2 months old, and 12 1/2
months old. At each age we won Id like to come to your home to observe
your baby in the normal home environment. We are interested in observing
a bath, a feeding, and some playtime. We would like to watch your baby
for 90 minutes at a time when only the Mother and baby would be there.
Also, ;it each age we would like you to bring your baby to the Peabody
Infant Laboratory twiceabout a week apart. During these visits we
will do threo things. First, we will show your baby some pictures and
watch to how much he looks at them. Second, we will give your baby
the opportunity t" make a response (turning his eead, pulling a string)

9 6
VISORYCOMMITrEE
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which will cause something interesting to happen (a mobile will turn, a
pictur( will appear on a screen). We will record the amount of time the
baby looks at the object, his vocalizations and smiles, and the number of
times he responds. Third, we will measure your baby's sensori-motor
development with a scale that has been dovelopedfor this purpose. Also
we wilt ask you to complete a short questionnaire for parents during your
Visit to the infant Lab. Each visit should take from one to two hours.

i;ecause.this study is funded by a grant from the National instithte
of Education, the Department of Health, Education, and Welfare requires
that we obtain written consent from the parents of babies who participate
in our study. If you agree to participate, we will be bringing a consent
form to your home on our first visit.

Ue will be contacting You within the next week or two to answer any
questions you may have and to find hut if you would be willing to help
us in this important and exciting research project. If you have any
immediate questions, please feel free to contact us here at Peabody. The
number Is 327-8237 and Donna Burns, Nary Lou Ashe, or I will be happy to
answer your questions.

PV/pwg

Peter M. Vietze, Ph:b.
Research Associate Professorc.f Psychology
Executive Officer, DARCEE
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Second Phone Contact:

Your Name
Peabody College
Infant Laboratory

Have you received our letter yet... and, have you had a chance to read

it and think about it?

Do you think you would be interested in helping us out with our study?

Any questions?

We need to schedule you for the first visit - that will be the visit in

your home where an observer will come to your home to see the baby for

an hour and a half. We want to include a feeding, a bath, and some

playtime, but won't interrupt your normal routine.

What day would be best far your? What time?

We'll. call you on that day to confirm the time...

We'd also like to set up the first lab visit at this time. Best day? TiMe?

9 8


