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INTRODUCTION

While television has increasingly woven itself into

the fabric of American life over the past 25 years, it has

been only recently that the psychological and educational

communities have recognized its potential effect on the

developing child. Most television research that has dealt

with children has been greatly influenced by the 19 61 Schramm,

Lyle, and Parker study, the first comprehensive study of

television and North American children. This and subsequent

research has examined what effects television has on the

child. Questions have revolved around such areas as physi-

cal effects (e.g., eye strain), emotional effects (e.g.,

effects of high levels of excitement) ,
cognitive effects

(e.g., I.Q.) and behavioral effects (e.g., violence). Even

the research in these areas has been particularly scarce,

although the recent five volume Surgeon General's report on

television and social behavior (Rubenstein, Murray, and

Comstock, 1972) has sparked an increase in interest in tele-

vision and its role in personality development.

An equally intriguing aspect of television is its

ability to attract and hold attention. For years, preschool

children have been characterized as having short attention

spans, ranging in length from a few seconds (Yendovitskaya

,
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1971; Van Alstyne, 1932) to about 30 minutes (Moyer and

Gilmer, 1955). Yet these same children who will shun toys

and other materials in a short while will watch television

sometimes for hours on end. What is it in the nature of

television that enables it to gain and hold the attention of

young children? A first step in determining why children

watch television for considerable lengths of time is to deter-

mine what they watch.

Verbal Reports of Television Viewing

Several methods have been used to determine what

materials (television and otherwise) will attract and hold

children's attention. The most obvious is simply to ask

them (or if they are not verbal, to ask their parents) . Self-

reporting measures such as questionnaires, diaries, and inter-

views have been used extensively in studies of the television

viewing behavior of the American public (Schramm, et al.,

1961; LoSciuto, 1971; Lyle and Hoffman, 1971). Recent evi-

dence indicates, however, that such self-reporting techniques

may be sufficiently inaccurate to render them invalid (Bechtel,

Achelpol, and Akers, 1971; Mayer, 1972). The A. C. Nielson

Company, whose ratings determine which commerical television

programs survive or die, has attempted to circumvent these

inaccuracies by installing in the home a device which records

each time the television is turned on and the channel to

which it is tuned. Although still is use, this method has



been severely criticized on the grounds that it is impossible

to determine which family members are watching the program,

or indeed if anyone at all is watching (Liebert, Neale, and

Davidson, 1973) . A refinement of this technique was the

patented Dynoscope, a device used by researchers in the home

to photograph both the family members viewing the television

program and the program itself (Allen, 1965). In Allen's

studies Dynoscopes were installed in the home and instruc-

tions were given to the family to circle in the weekly maga-

zine, TV Guide , those programs they viewed each day. The

Dynoscope used a time-lapse camera and a set of mirrors to

produce a photograph of both the television screen and the

viewing area in front of it at a rate of one every 15 seconds.

Allen found that 19% of the time the television set was on

there was no audience watching it. In addition, "inattentive

audience" time was recorded. An inattentive audience refer-

red to one or more people in the viewing area of the set who

were engaged in other activities, such as eating, playing,

sleeping, fighting, or loving. In an "inattentive minute"

at least one person was in the viewing area but no one was

looking at the set for three of the four Dynoscope pictures.

Average "inattentive audience" measures were recorded 21% of

the time. Thus, for 40% of the set-in-use time there was

either no audience or an inattentive audience. Comparison

of the actual programs as recorded by the Dynoscope and as
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recorded by the family in the TV Guide diary showed discrep-

ancies from family to family. The reliability of the diary

technique compared to the Dynoscope technique was not mea-

sured, but enough major discrepancies appeared to warrant

Allen to point out the need for such measurement.

Bechtel, Achelpol, and Akers (1972) used a technique

similar to Allen's in an attempt to correlate actual tele-

vision viewing behavior with responses on a questionnaire.

Videotape recorder cameras and microphones were placed in

homes to continually record family viewing times (as opposed

to the time-lapse Dynoscope) . Families were also given

questionnaires to complete, including a daily diary of view-

ing, responses specifying programs viewed the previous day

and estimates of viewing time. The results indicated a ten-

dency for subjects to overreport about 25% in their diaries

and to overestimate their average day's (and previous day's)

viewing time by 40-50%.

In sum, data obtained from diaries and questionnaires

dealing with what programs were watched and how long they

were watched have been unreliable at best. An improvement

over this interview method has been the recording of viewers

watching television in the home. However, as a technique to

determine stimulus attributes of attention, research in the

home has two disadvantages. Its cost is prohibitive both in

terms of equipment and manpower, and it enables little contrc
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over the stimulus materials. A reasonable alternative is the

laboratory. The laboratory situation provides both suitable

control over stimuli and standardized viewing conditions.

Two laboratory approaches to determining stimulus attributes

of attention are the sequential analysis and the simultaneous

analysis, the former having methodological precedents in the

psychological literature.

Sequential and Simultaneous Presentations
of Stimulus Attributes

The sequential approach is exemplified by the research

conducted in the area of infant perception. Hershenson (1967)

described two procedures generally used to determine variables

which will attract and hold visual fixations of the infant.

In one procedure the infant is presented with a geometric form

or pattern and an ocular recording is made as the infant scans

the figure (or fixates on one point) . With this method a

detailed analysis can be made of those salient features of

the geometric form. Salapatek and Kessen (1966), for example,

found that a newborn presented with a triangle will tend to

fix his gaze at a single vertex rather than continually scan

the figure.

Most researchers in the field tend to use a second

procedure in which the infant is presented with visual stimuli

either singly or in a paired comparison situation. Stimuli

in these experiments generally have been treated as uni-

dimensional along continua of complexity, novelty, or



movement. Unfortunately, the results of such research have

been rather disappointing. After over 15 years of experi-

mentation, concepts such as complexity and novelty are as

elusive as ever and few generalizations are possible (Hutt,

1970) . One source of confusion might lie in the stimuli

themselves. Infants have been presented with checkerboards,

random shapes, schematic faces, and blinking lights without

regard to any naturalistic considerations.

An alternative to this sequential approach to deter-

mining the salient attributes of the environment is to simul-

taneously present a large number of stimuli to the child.

The experimenter then examines closely those stimuli which

are actually attended to. While there is no precedent for

this methodology in the psychological literature, researcher

at Children's Television Workshop (C.T.W.), the creators of

the highly successful television programs Sesame Street and

The Electric Company have taken this approach in their forma

tive research for these programs.

Children's Television Workshop

Reeves (1970) described the procedure used in pro-

ducing programs in the television series, Sesame Street .

Using both their experience and intuition, members of the

production staff at C.T.W. developed notions of television

material which they thought would have high appeal for the

three to five-year-old age group. The research staff was

asked to determine if these assumptions were correct.
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While the procedures and statistics used by C.T.W.

may appear a bit sloppy to the academician, it is important

to point out that Sesame Street was the first instance in the

history of television of a television program being dependent

on laboratory research for its production. Unlike most uni-

versity researchers the C.T.W. research people were under

extreme time constraints to obtain results the writers could

incorporate as guidelines in production. For this reason

many analyses of the data were casual and were certainly not

meant to be definitive in any sense. The criticisms of their

work put forth in this section are to be viewed in this light

and are not intended so much as criticisms as possibilities

for improvement in methodology.

The experimental viewing room contained a television

set, a chair for the child, and a chair for an adult obser-

ver. Subjects were introduced to the room for three suc-

cessive days before the study began. In the experiment the

child was brought into the viewing room and seated 4 feet

from the set. Originally, there were no distractions in the

viewing room, but it was found that the children tended to

be overly cooperative—their eyes never left the set. This

presented a problem. If there were no variability in atten-

tion it would have been impossible to determine which attri-

butes were powerful and which were not. A distractor was

then developed which consisted of a Kodak Carousel slide
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projector housed in a rear projection box. The box was

placed next to the television set (also 4 feet from the child)

such that the television, the child, and the distractor formed

a 45 degree angle with the child at the vertex. A selection

of slides was projected at a rate of one every 7.45 seconds.

The order of presentation remained constant for each subject.

Each slide was preceded by a distinct click from the pro-

jector which served as a signal to the child that a new slide

would appear. Next to the child was seated an adult observer

(in front of the distractor) who depressed a pushbutton when

the child's eyes left the television screen and released it

when they returned. Thus, a continuous pen recording of

visual fixation was obtained for each 7.45 second interval.

Several criticisms can be made of this experimental

situation. First, the experimental room as described by

Reeves was unnaturalistic . In the home, television programs

compete for the child's attention with a host of items includ-

ing toys, books and magazines, and food, but in this study

the child had nothing to do but to watch the television or

the slide show. In addition, the preschool children in the

study may have been uncomfortable, having been brought alone

into a barren room, seated in the only piece of furniture

available to them, and stared at by a strange adult pushing

a button whenever they moved their heads. There was no

mention of subject attrition in this report. Second, for
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all subjects the observer was seated on the distractor side

of the child. In order for the child to look at the slides

he would have to turn toward the adult. At the very least,

C.T.W. should have counterbalanced the situation so half the

subjects would turn away from the observer to look at the

slides. Of course, it would have been best to have removed

the observer altogether, perhaps behind a screen. Third,

the external environment (the distractor) was constantly in

a state of fluctuation. It is possible that variation in

attention was more under the control of the external environ-

ment than under the control of changes in the television

material

.

This experimental situation was used to collect data

from over 30 pieces of pre-existing children's television

programming as well as from original material produced by

the C.T.W. staff. The continuous pen recordings were scored

for each 7.45 second interval according to the following

scale

:

0— the child's eyes were never on the television screen,

1— -the child's eyes were on the television screen for

less than one-half the interval,

2— the child's eyes were on the television screen for

more than one-half the interval,

3— the child's eyes never left the screen.
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The research staff then constructed what they called

"cumulative graphs" by adding the subjects' scores interval

by interval. The intervals were plotted along the abscissa

while the ordinate ranged from zero to the maximum cumulative

attention score for the group of subjects. For example, for

10 subjects the ordinate would range from 0-30. Once the

graphs were drawn the researchers and producers sat down and

viewed the television material while watching the graph for

low and high points. Unfortunately, the conversion of the

attention data to ordinally scaled data resulted in an exces-

sive loss of information and limited the statistical analyses

which could be done. Reeves mentioned no statistical pro-

cedures to determine if in fact any fluctuations in attention

across the program were significantly different. It appears

that the C.T.W. staff "eyeballed" the data to reach their

conclusions. Those conclusions were as follows (Reeves, 1970):

1. Dramatic changes in visual attention were observed

from child to child, program to program, and moment to moment

within a program.

2. Attention is generally higher for animated segments.

3. Segments which show adults talking are generally low.

4. Pixillation is an effective attention sustaining

technique

.

5. Commercials usually bring the attention level up near

the maximum.
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6. There are rather marked sex differences in the appeal

of certain program elements, but many have common appeal for

preschoolers

.

7. Children are generally attentive to animals on tele-

vision.

8. Children particularly enjoy seeing other children on

television.

9. Rapidly paced programming is generally more appealing

than slower paced segments

.

Rust (1971) described a method for analyzing the

"cumulative graphs" of five The Electric Company pilot shows

compiled by the C.T.W. research staff. Both Sesame Street

and The Electric Company programs are constructed by piecing

together individual segments or episodes, called bits. Rust's

method essentially attempted to break down these bits into

component attributes. The presence or absence of certain

attributes would then account for the variability in attention

levels across bits . Unfortunately , this paper lacks a great

deal of information and detail underlying the analysis . In

addition, Rust used some rather unorthodox statistical tech-

niques in his analysis. Since this unpublished paper is the

only piece of research directly relevant to the proposed

research, some details of his procedure will be given along

with several criticisms of his quantification. Rust reasoned

that since each show differed in average attention per bit,



the original distractor data had to be converted to standard

attention scores for each bit relative to the norm of the

show in which it was found. He neglected, however, to des-

cribe the original distractor data he used. Was each 7.45

second interval described in terms of visual fixation time,

or was each interval categorized on a scale of 0-3 as des-

cribed by Reeves? If indeed the data he used was ordinal,

the loss of information is excessive and standardized scores

are essentially meaningless. For the sake of argument it is

assumed that he used visual fixation time. He then listed

the 15 highest scoring bits and the 15 lowest scoring bits.

A prototype attribute was arbitrarily chosen and defined and

the list was scanned for those bits which fell under this

definition. If the attention scores of those bits did not

reflect a trend of high or low appeal the attribute was

abandoned. If a trend did appear, the definition was refined

so as to eliminate those bits with inappropriate attention

scores. The definition was modified until no further improve-

ment was possible. This process was then repeated with a

new attribute. Definitions of attributes were obtained until

all bits in the scan list could be accounted for. Finally,

the definitions were examined for similarities and combined

into a more general definition where possible. The end

result was a list of high and low appeal attributes and a

set of rules to predict levels of response to any particular
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bit. To test his model, Rust applied the rules to 122 new

bits to predict their appeal and compared this with the actual

attention scores supplied by C.T.W. Significance was tested

by a Chi-square analysis. The table below illustrates his

results

.

Actual Number Actual Number
of High of Low

Prediction Scoring Bits Scoring Bits

High (67) 48 19

Low (21) 7 14

Indeterminate ( 34 ) 10 24

Chi-square with 2df was equal to 20.2 and was signi-

ficant at the .001 level. Rust apparently took the actual

attention scores and calculated a mean (he used the word

"average") in order to classify the observed bits. Any score

above the mean was classified as high and below the mean,

low. He should have used the median instead as his measure

of central tendency. One would assume that the writers of

the television program were trying to produce bits with as

high a level of attention value as possible and the resulting

frequency curve of bits should be negatively skewed . Even

2
so, X = 20.2 is significant with 2df and Rust's predictions

are significantly different from what was observed. This is

not necessarily a telling criticism in itself, but Rust mis-

interpreted the use of the test and concluded that the obser-

ved attention scores supported his model.
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One example of an unorthodox statistical procedure

he used is his calculation of interobserver reliability scores.

Four observers rated 20 bits for the presence or absence of

a particular attribute. For some unspecified reason, Rust

calculated the percentage of two-person agreements. If, for

example, all four agreed on the absence of the attribute in

8 bits (48 two-person agreements), and were split 3 to 1 on

the remaining 2 bits (6 two-person agreements) , the two-person

agreement index would be .95 for that attribute— (60 +48+6)/

(20 x 6) = .95. Scores for the final 8 attributes of the

model ranged from .76 to .99. Interpretation of these index

scores is rather confusing. While the index appears to be

continuous, for any given bit it is impossible to have 0, 1,

4 or 5 two-person agreements. Any combination of 4 people

must yield 2, 3, or 6 two-person agreements. Since the mini-

mum two-person agreement is 2, the minimum index is .33. Also,

assuming an equal probability of scoring presence or absence

of an attribute in a bit, the chance value of the index is

.50. In light of these constraints, it is difficult to deter-

mine the level of significance of differences between any two

index scores.

In the final test of his model, Rust had 9 observers

predict levels of attention (high, low, or indeterminate)

using his model, and 9 observers made predictions using only

their intuition. Rust acknowledges that there might be a
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bias favoring his model since the program material used in

this final test was used in developing the model. Regardless,

the conclusions from the data (not Rust's conclusions) are

as follows.

1. With the model, raters were correct in 48.5% of the

bits and either were wrong or could not decide on the rest.

2. With a "modified model," raters were correct on 4 3%

of the bits.

3. Raters not using Rust's model were correct on 55.5%

of the bits.

Thus, it appears that raters do worse when using

Rust's model than when using only their intuition. In review-

ing Rust's paper one reaches the following conclusions:

1. Rust's procedure is largely unreplicable

.

2. Interobserver reliability, or at least some of his

attributes may be questioned.

3. Predictions using his model differ significantly from

what is observed.

4. Raters do worse using his model than they do when

using their own intuition.

Statement of the Problem

As the above review indicates, the methodology of the

sequential approach to determining stimulus attributes of

attention, while statistically sound, has not produced very



fruitful results. On the other hand, the simultaneous approach

taken by Rust and the research staff at C.T.W. has lacked

statistical and methodological rigor.

The aims of the present research were two-fold:

1. Since there was little precedent for the simultaneous

approach in the psychological literature, this study was an

attempt to establish such a methodology. As such it was

exploratory in nature.

2. The methodology and statistical analyses were applied

to data collected by C.T.W. , and the results were related to

their findings.

The general procedure in this study utilized attention

data collected from 9 four-year-olds by C.T.W., the Sesame

Street test program which the subjects viewed, and a Hewlett

Packard 210 OA Computer. The attention data, and data extracted

from the television program were inputted to the computer,

manipulated, and analyzed with standard statistical techni-

ques .

The study is in two parts. In the Bit Analysis sec-

tion, several analyses of attention to the Sesame Street test

show were done using the bits as defined by C.T.W. as the

units of analysis. In the Attribute Analysis section of this

study, a linear multiple regression analysis was applied to

the same Sesame Street program. The units of analysis in

this section were visual and auditory attributes of the
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television material. The resulting equation was of the form

Y' = 3
Q

+ BA + 6
2
X
2

+ 3
3
X
3

+ ... + B
k
x
k

where

Y' = predicted value of attention

X = measurement of attribute occurrence.

The estimation of the g's was arrived at by the standard

least squares solution.



THE BIT ANALYSIS

Sesame Street programs are created by piecing together

short segments or bits much like television commercials.

Their independent nature enables the research staff at C.T.w.

to evaluate the attention value of each. From a practical

point of view, if a bit has low attention value it will be

thrown out and will not appear in any Sesame Street program.

However, since bits are relatively expensive to produce, cau-

tion must necessarily be exercised in the decision process.

An additional objective of studying the attention level of

the bits is to seek common factors between high scoring and

low scoring segments of the program. Identification of these

factors is used to aid the production staff in the develop-

ment of new program material.

Table 1 lists the bits making up Test Show 4 and the

respective attention scores calculated by C.T.W. (C.T.W. Memo,

1970) . This memo did not describe whether attention scores

were calculated from the 0-3 scale described previously or

from actual visual fixation times. In addition, there was

no mention of any statistical procedures used to arrive at

the final decision to keep or throw out the bit. Sufficient

questions arise about their data to warrant additional analy-

sis .

18
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TABLE 1

ATTENTION TO SESAME STREET TEST SHOW 4
AS CALCULATED BY CHILDREN'S

TELEVISION WORKSHOP

Attention Level

Animation :

D-Dog 1>00

Hensen 2 0.97

1, 2 Erase My Shoe 0.93

Countdown (1) 0.9 3

Countdown (2) 0.9 3

Wanda the Witch (1) 0.90

Wanda the Witch (2) 0.90

Greeblies 0.90

Jazz 3 (1) 0.90

Jazz 3 (2) 0.90

R Commercial (1) 0.83

R Commercial (2) 0.83

Films :

Alphabet in Air 0.97

Over, Under and Around 0.90

Round 0.8 3

Man from Alphabet (Calendar) 0.77

Music :

Everybody Dance (1) 1.00

Everybody Dance (2) 1.00

Child Sings Alphabet 0.97

Everybody Dance (3) 0.97

Susan Sings Alphabet 0.90



TABLE 1, Continued

Attention Level

Animals

:

Bear Cub (Studio) 0.83

Muppets and Llama 0.8 3

Sesame Street Sketches :

Gordon Fixes Window 1.00

Bubbles 0.90

R Things (Gordon) 0.90

Sesame St. Intro. Sign 0.90

Card Game (Bob and Kids) 0.87

Gordon Reads "What Kind of Feet
Does a Bear Have?" 0.80

Talking to Children on Set :

Dance Pose 0.97

Bubbles 0.90

Follow the Leader 0.90

Card Game (Bob and Kids) 0.87

Gordon Reads "What Kind of Feet
Does a Bear Have?" 0.80

Muppet Sketches :

Kermit and W (Monster) 0.93

Ernie, Bert, Three 0.90

Kermit and W (Wiggle) 0.87

Llama 0.83

Magician :

r 0.90



1. Was there a statistically significant difference in

attention level among the bits?

2. Did the attention level of any of the bits differ

significantly from that of the mean attention level of the

program?

3. Were attention levels to the bits independent?

4. Was there agreement between subjects in rank ordering

the bits in attention level?

5. How much of the variability in attention level of the

program was explained by using bits as the unit of analysis?

Method

The Subject Data

Distractor data gathered by the Children's Television

Workshop research staff using the procedure described previ-

ously (Reeves, 1971) was obtained for Sesame Street Test Show

4. The subjects participating in this C.T.W. study were 9

four-year-olds, 4 male and 5 female, from day care centers in

the New York City area. Since Sesame Street was not yet "on

the air" at the time of testing, these children were naive

with respect to this now popular series. The data from the

study was in the form of continuous pen recordings for each

child. Deflections of the stylus upward indicated that the

child's eyes had left the screen. The speed of the paper in

the pen recorder was 1 inch/3 seconds. Two independent



observers painstakingly measured with a ruler the lengths of

lines representing "eyes on" and "eyes off" the television

for each subject. The ruler used was graduated in 60 parts/

inch. Since visual acuity in this task appeared to be inver-

sely proportional to the length of time the observer was

engaged, a table of random numbers was used to resolve any

questions that arose for those lines which appeared to end

between two graduated marks on the ruler. A comparison was

made of the two sets of measurements for each subject. In

the event of a large discrepancy (2/60th inch or more) the

pen recording was referred to and that line was remeasured.

Apparatus and Procedure

A videotape of Sesame Street Test Show 4 was obtained

from C.T.W. and was viewed on a Sony Videomonitor, Model CVM-

110VA. The tape was played on a Sony Videocorder, Model AV-

360. A push-button microswitch combination was connected to

a Hewlett Packard 2100A computer programmed to store on a

computer disc on a running time basis the time at which the

switch was opened and closed. The television program was

played and an observer depressed and released the push-button

at the beginning and ending of a bit for all bits in the pro-

gram. Thus, it was determined at what times in the program

the bits started and ended and how long the bits occurred.

The subject data were then matched with the bit data

and percent of attention for each bit for each subject was



computed. The data appear in Table 2. The discrepancies in

mean attention level to the bits as calculated by C.T.W.,

and the mean attention level to the bits in this analysis may

have been due to the exclusion of any blank time between bits

and short transitions (such as a character introducing the

next bit) in the present study. It was unclear where C.T.W.

defined the beginning and ending of a bit.

Results and Discussion

Bit Attention Differences

Was there actually any difference in attention among

the bits? A one factor repeated measures analysis of vari-

ance was done of the 41 bits and is presented in Table 3.

There was a significant difference in attention among the

bits, F(40, 320) = 1.92, p<.01. While no further analyses

were done to determine the nature of that difference , an

examination of Table 2 points to the difference between the

bit with 100% attention and that with 75% attention. These

high and low scoring bits will be examined at a later time

in light of the results of the attribute analysis

.

If one wanted to construct a Sesame Street program

with the highest attention level, one need only use those

bits with the highest attention level and discard those with

low attention levels. From a practical standpoint, however,

bits are expensive to produce and one must be cautious in
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TABLE 3

ANALYSIS OF VARIANCE OF SUBJECTS' ATTENTION
SCORES TO SESAME STREET TEST SHOW 4 BITS

sv df MS EMS F

s 8 . 2302 o
2

+ 41o
2

16.10*

B 40 . 0275 2 2
a
e

+ 96
b

1.92**

SB 320 .0143 2
0
e

*p< . 001

**p<.01
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throwing them away. Given a program with a high mean atten-

tion level, it can be asked (and used as a criterion for dis-

carding bits) if any of the bits differed significantly from

the grand mean. Thus, one could set up a confidence interval

about the grand mean.

Confidence Interval (CI) = X ± t, „ . (est. a )

Thus,

CI - .88 ± t
(>Q25 ^ 32QK ^_

= .88 ± (1.96) (.04)

= .88 ± .08

Four bits had mean attention scores significantly

greater than the grand mean, (Jazz 3, Countdown, Everybody

Dance, and Greeblies) and one bit was significantly lower than

the grand mean (Man from Alphabet)

.

Bit Independence

Were the bits independent? That is, did a viewer's

level of attention to a particular bit in any way influence

his attention to a succeeding bit? A practical application



of the answer to this question would arise in the construction

procedure for the final television program. Did it make any

difference in what order the bits were arranged in the program?

The answer was apparently no. The Pearson correlation of

attention to bit a and attention to bit a + 1 was .21 and was

nonsignificant

.

Subject Agreement

Was there agreement between subjects in rank ordering

the bits? The range of correlations in Table 4 is -.37 to

.63 and the median is .10. One can conclude that there did

not appear to be much agreement among subjects as to their

rank ordering of bits.

Analysis of Variance

How much of the variability of attention of the sub-

jects was accounted for by the bits? Returning to Table 3,

the proportion of variance accounted for by the bits treat-

2 1ment, 0)B , can be calculated.

oj-2 <5B
2

B =

°e
2

+ V + °s
2

In order to calculate the proportion of variance ac-
counted for, the assumption of an additive model has to be
made. This model assumes that a given attention score contains
no subject x bit interaction. The model equation is =

u + n. + a. + e. . where Y. is the score of the i th subject
l J i J in

in the j
th bit, is a measure of individual differences;

is the bit effect; and e^j is the error term.
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TABLE 4

SUBJECT- SUBJECT CORRELATIONS OF ATTENTION TO
BITS IN SESAME STREET TEST SHOW 4

Subject
Subject

1 2 3 4 5 6 7 8 9

1 1 . 29 -.37 .16 -.25 -.02 . 01 .30 .24

2 1 3
. 31 - . 26 . 10

3 1 -.10 .50 .06 .16 -.05 .11

4 1 -.05 -.08 .10 .08 .14

5 1 . 30 .21 -.16 .18

6 1 .22 -.09 -.15

7 1 -.16 .52

8 1 .03

9 1
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where

^B
2

= 0B
2

(

n - 1

n

0143

9^B
2

= .0275 - .0143 = .0132

8B
2

= .0132/9 = .0015

6 B
2

= (.0015) (33/34) = .0014

34a
g

2
= .2302 = .0143 = .2259

a
g

2
= .2259/41 = .0055

ooR 2 = .0014 _ .0014 =
.0143 + .0014 + .0055 .0212

Since the proportion of variance accounted for by the

bits is small ( Wt5 = .07) analysis of the program by bits is

a weak procedure. An alternative analysis of the program by

attributes was therefore undertaken.

2



THE ATTRIBUTE ANALYSIS

Method

Apparatus and Procedure

A list of visual and auditory attributes was generated

which could define any particular scene appearing in any tele-

vision program on the basis of its stimulus properties. The

attributes were defined in as precise a manner as possible to

reduce any ambiguity in recognizing that attribute in the

television program. The attributes and their definitions

appear in Appendix A.

Sesame Street Test Show 4, the same show used in the

Bit Analysis section of the study, was viewed by 2 observers

on a Sony Videomonitor, Model CVE-110VA. The tapes were played

on a Sony Videocorder, Model AV-3600. Two keyboards, each con-

sisting of four push-buttons and corresponding microswitches

,

were connected to a Hewlett Packard 2100A computer program-

med to store on a computer disc on a running time basis, the

time at which the switches were closed and opened. When the

particular atrribute(s) an observer was rating appeared on the

monitor, the corresponding key on the keyboard was depressed

for the length of time the attributes occurred. The number

of attributes an observer rated simultaneously depended in

part on the observer's experience in rating and in part by



his perceived difficulty of rating that attribute. In no case

did an observer rate more than 4 attributes simultaneously.

When visual attributes were being rated the auditory portion

of the television program was turned off and vice versa. To

reduce the possibility of interobserver bias, the 2 observers

rated different attributes in a particular session. However,

over the course of the experiment each attribute was rated

at least 2 times by different observers.

The attribute on and off times stored on the disc were

then converted to 10 second intervals across the 57 minute

television program. Thus, for any given 10 second interval

in the program it could be determined which attributes were

on the program and for how long. Several attributes reflected

changes in stimuli, and data for these attributes took the

form of the number of times they occurred in each 10 second

interval, rather than the total time of occurrence, e.g.,

cuts, change to a novel scene, auditory change . An inter-

observer reliability score was computed for each attribute

using the 10 second interval data. If the reliability score

was below .85, the attribute was discussed, redefined, and

rated again by the 2 observers. This procedure was repeated

until the attribute reached the reliability criterion of .85.

Appendix B lists the attributes, the reliability scores, the

number of ratings it took to reach criterion, the mean time

in seconds the attribute occurred during a 10 second interval,
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and the standard deviation. The 10 second interval data for

each attribute was averaged across observers. Since it was

not clear that dividing the program into 10 second intervals

for the multiple regression analysis would yield the best

results both in terms of percent of variance in attention

accounted for and intersubject correlations of attention, the

program was also divided into 30, 60, 90, and 114 second inter-

vals.

The Subject Data

The subject data were the same as discussed previously

in the bit analysis section of the study. In addition to 10

second intervals, the subject data were also put into 30, 60,

90, and 114 second interval form.

The SPSS Multiple Regression Program

The data for the SPSS Multiple Regression Program

(Nie, Bent, and Hull, 1970) was in the form of equations for

each 10 second interval. Since the television program was

57 minutes long, each subject was represented by 342 equations

consisting of the dependent variable, visual fixation, and

the independent variables, stimulus attributes and sex of the

subject. There were 9 subjects or a total of 3,078 equations

in the 10 second multiple regression analysis. Equations were

of the form

Y. . = 3 n + 3 x. . 0 + 3 0 X. + 3,X. ._ + ... + 3,X.
ij 0 1 1^2 2 ij2 3 i;j3 k 13k
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where

i denotes the subject and i = 1, 2, 3, 9

j denotes the interval and j = 1, 2, 3, 342

k denotes the attribute and k=l, 2, 3, . 48

is the visual fixation score for the i
th

subject

in the j** interval

X
ijk 1S the measured score for the k attribute in

th j -i

the j interval for the i subject.

3 k
is the attribute weight.

For example, the first interval for the first subject had an

equation of the form

8 = $
0

+ e
1
(5) + e

2
ao) + 3

3
(i2) + ... ek

(x
lk )

The first subject was fixated for a total of 8 seconds to the

television in the first interval, attribute 1 (e.g., presence

of animals ) occurred for 5 seconds in that interval, attribute

2 (e.g., adult male talking ) occurred for 10 seconds, attri-

bute 3 (e.g., cuts ) occurred 12 times, etc.

In all , 15 regression analyses were computed— the 5

interval sizes for the entire group of 9 subjects, for males,

and for females

.
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Results and Discussion

The Subjects

In order to determine whether subjects were viewing

the program at the same time, an intersubject correlation

matrix was computed for each interval size. This matrix

appears in Table 5. The mean intersubject correlation at

each interval was computed for all subjects—males, females,

and males-females, and is shown in Table 6. The correlations

range from .0513 to .1826 with a median correlation of .1258.

In addition, subject fixation data was computed. As can be

seen in Table 7, Subject 3 took her eyes off the screen infre-

quently (2 7 fixations) and watched uninterrupted for long

periods (X = 125.2 seconds) while at the other extreme, Sub-

ject 1 turned her head away from the set frequently (195 fixa-

tions) and watched uninterrupted for only short lengths of

time (X = 11.9 seconds).

Although overall attention is high, there is relatively

little agreement between the children as to when not to look

at the program. The mean correlations appear to increase

slightly as the time interval of analysis increases, but their

values remain consistently low. Further support for diverse

styles of viewing is seen in the fixation data. Mean subject

fixations ranged from 11.9 to 125.2 seconds. Even where

these categories are relatively homogeneous— for example,
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TABLE 5

SUBJECT-SUBJECT CORRELATIONS OF
ATTENTION BY INTERVALS

8

- .046 .013 .173 .252 -.019
- .090 .117 .254 .288 -.026
- .147 .028 .358 .451 -.058

.080 .096 .405 .558 -.196

.194 .040 .458 .522 -.223

.008 .175 .042 .038
-.026 .247 .154 .056
.014 .339 .207 .114

-.038 .451 .254 .103
.034 .418 .291 .196

.040 .051 -.044

.058 .150 -.060

.075 .253 -.088

.034 .291 -.156
mm .089 .185 -.219

.010 . 037 — 09Q 1 fi seconds

.050 .029 - 007 s econas

.160 115 seconds

.149 .164 -.153 90 seconds

.250 .161 -.044 114 seconds

.146 -.068 .114

.154 -.120 .129

.342 -.105 .185

.497 -.030 .345

.614 .173 .210

-.007 .030 -.003
-.025 .031 .055
-.026 .074 -.036
-.095 .016 -.082
-.078 -.032 -.146

am .251 -.049 .311 .059 -.024
.271 -.044 .421 .133 -.041
.555 -.072 .589 .116 -.061
.605 -.082 .555 .180 .059
.683 -.128 .392 .136 -.043

.052 .132 .095 .138

.065 .253 .142 .104

.024 .195 .165 .029
-.017 .189 .155 .018
-.024 .27'4 .120 .030

.057 .137 .043

.111 .100 .060
mm .109 .113 .060

.154 -.026 .111

.157 -.037 .130

.204

.410

.426

.331

.550

.015

.089

.043

.278

.222

S

-.026
-.047
-.123

.022

.002
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TABLE 6

MEAN SUBJECT-SUBJECT CORRELATIONS
OF ATTENTION BY INTERVALS

Interval
Size
(sec .

)

All
Subjects Males Females Male-Female

10 .0666 .1128 .0513 .0650

30 .1029 .1801 .0876 .0867

60 .1306 .1720 .1034 .1641

90 .1451 . 1310 .1197 .1758

114 .1543 .1733 .1210 .1826
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between males— the male-male attention correlation is still

on the order of .17.

Attribute Correlation

An attribute correlation matrix was computed to deter-

mine if any of the attributes were redundant and could be com-

bined. This matrix appears in Appendix C. Although certain

attributes might occur together often enough to give a high

correlation; e.g., presence of adult male on the screen (vis-

ual) and adult male talking (auditory) , this appears not to

have been the case. Those attributes that did correlate

highly may have done so only as a function of this particular

television program. For example, Negro boy, Negro girl, Cau-

casian boy, Caucasian girl, and Oriental girl all correlated

moderately highly with each other because all street scenes

contained the same group of children. This is not to say

that in all television fare these attributes would receive

the same correlations (although in Sesame Street programs

they might)

.

Multiple Regression Analysis N

The results of the multiple regression analyses

appear in Appendix D. Table 8 summarizes the mean intersub-

ject correlation and percent of variance accounted for in

each analysis. It is easily seen that without much agreement

between subjects very little of the variance is accounted for.
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However, as the interval size increases, R
2

, the percent of

variance accounted for increases. Accompanying this increase

ls a corresponding decrease in power due to the decrease

in the number of equations in the multiple regression analysis

This problem can be handled by computing two statistics.

1. When there are relatively few equations R may be

biased upward since there are more chances for scatter about

the mean. McNemar (1962) provides an equation to compute the

percent of variance accounted for when R is due to chance only

R
2 - k ~ 1

where

2
R = best estimate of percent of variance accounted

for when none of the independent variables correlate at all

with the dependent variable

k = number of predictor variables

N = number of equations.

2. Nunnally (1967) describes a correction for shrinkage

2
to be applied to a computed R which will compensate for a

small number of subjects (equations) . The resulting statistic

2
is a value which reflects what R would have been if there

were many more subjects.

R
2

= l- U-R2
>(^f4>



where

R = unbiased estimate of the population multiple

correlation

R = multiple correlation found in sample of size N

k = number of independent variables

These statistics were applied to the results of the

multiple regression analyses and appear in Table 9.

In choosing one interval size over another as reflect-

ing the true state of affairs in this situation, one is pre-

sented with a problem. This optimal interval size should

reflect the largest agreement between subjects, but also pro-

vide the most equations (power) for the analysis. Increasing

the interval size in this situation will increase the inter-

subject correlation but will also lose power. The final deci-

sion as to which interval to choose is thus somewhat arbitrary.

With these points in mind, the 60 second interval was chosen

for the following reasons:

1. It appears to be the point at which further increases

in the interval size result in diminishing returns in inter-

subject correlation.

2. It is relatively powerful with more than 10 times the

number of equations as predictor variables.

3. It most closely represents the mean subject fixation

length

.
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Table 9 presents the multiple regression analysis

using 60 second intervals. The variables are listed in the

order of importance (the order in which they were entered

in the equation in the stepwise regression procedure) . The

Multiple R column represents the cumulative multiple corre-

lation coefficient at each step of the analysis. The R Square

column represents a measure of the precent total variance

accounted for by the variables entered up to that point. RSQ

Change represents the percent of variance added by the inclu-

sion of that particular variable in the equation. Simple R,

are the corresponding simple correlations of the variable

with visual fixation, the dependent variable. The B Column

represents the raw score weights for each variable while the

BETA (3) column represents the weights for each variable when

normalized scores are used. The 3 weights are related to the

partial correlations of the variables.

In all, how well do the attributes account for the

variability in attention? All attributes taken together

account for 19.7% of the total variance. The total variance,

however, consists of within subject variance (variability in

attention across the television program for each subject)

and between subject variance (variability in overall attention

to the program between subjects) . It can be determined how

much of the within subject variance can be accounted for by



the within subject attributes and how much of the between sub-

ject variance can be accounted for by the between subject

attributes. Sex is the only between subject attribute and it

accounts for 18.65% of the between subject variance while the

remaining attributes account for 20% of the within subject

variance. Table 8 lists the breakdown of variance accounted

for in all the regression analyses. The small percent of

variance accounted for, may be due to several factors.

1
•

The attention of four-year-olds is not determined by

stimulus attributes of the program . It may be that their

attention is controlled by things like thematic content of

the program. This is counterintuitive, however, and would

not explain why young children (and adult males) would watch

things like commericals for Tampax, for example, whose thematic

content is completely unrelated to their understanding.

2 . There are powerful attributes as yet undefined which

would contribute greatly in explaining the variability in

attention to this program. Between subject attributes could

include number of siblings, parents' attitude toward tele-

vision, average number of hours the subject watches at home,

etc. Also, one drawback to the multiple regression analysis

is that it does not compute interaction effects unless they

are specified beforehand. It is possible that interactions

between some of the within subject attributes would be power-

ful while the attributes by themselves would not.
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3 ' The nature of the experimental setting in which the

data were collected resulted in a situation in which there

was little variability to explain . The mean attention level

to this program for these 9 subjects was 88%. Fluctuations

in attention for a given subject may have been due to very

subtle reasons which could not be picked up by this analysis.

4 • The Sesame Street program is so constructed that the

powerful attributes are already at their maximum effective

values while the attributes that depress attention have been

minimized . One possible consequence of this consideration is

that some powerful attributes may have an inverted U shaped

function with attention. Cuts , for example, may lead to

increasing attention up to a certain point, but after that

point, the cuts may come so rapidly as to "lose" the child's

attention. The basic assumption underlying the present analy-

sis is that there is a linear relationship between the depen-

dent and independent variables. If a "normal" sample of tele-

vision fare had been presented to the children, it is possible

that because the density of cuts may not be as great, the

linear relationship would obtain and cuts would therefore

account for a greater proportion of the variance.



GENERAL DISCUSSION

Several qualifications must be placed on the results

of these multiple regression analyses and several cautions

must be placed in generalizing the resulting equation to any

television program. The correlations between many of the

attributes are probably specific to this one Sesame Street

program, and are more generalizable to other Sesame Street

programs than to other television material. Even if the attri-

butes correlate the same across all Sesame Street programs,

the problem of power of the attributes arises. How can an

attribute like costumed character , which occurred for a total

fo about 15 seconds in Test Show 4 be compared to adult Cau-

casian male which occurred approximately 684 seconds? Clearly,

adult Caucasian male had more opportunity to account for vari-

ability than did costumed character . What is needed in ad-

dition to the simple r and the 3 weights in interpreting the

results, is an index which would reflect how much control the

attribute would have exerted had it appeared an amount of

time equal to that of other attributes. Finally, it is again

pointed out that this analysis yielded little in the way of

accounting for variance in the program. This is probably due

in part to the high attention level (and hence little variance)

to the program. The high attention may have been an artifact

of the experimental situation in which a four-year-old was
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taken from his or her day care center, brought alone to a

strange room with little in it but a television set, a rear

projection screen and several chairs. The child was seated

in front of the set alongside a strange adult observer. In

this situation where the child had a choice of watching a

television program or a still slide every 7.45 seconds it is

little wonder that attention to this program was so high.

Since the external environment fluctuated, variability in

attention may have been due more to variation extrinsic to

the television program than to variation intrinsic to the

program.

Attributes and Bits

With these points in mind, one can ask how consistent

the results of the attribute analysis are with the bit atten-

tion scores. An informal look at the highest scoring bits,

the lowest scoring bits and their most striking attributes,

reveals the regression results are roughly compatible with

the bit results. The "countdown" bit (99% attention) is an

animated segment during which an adult male voice (a peculiar

voice ) counts down from 10 to 0 against a background of lively

instrumental music . Each of these attributes, with the excep-

tion of adult male voice , is positively correlated with atten-

tion, which is the direction one would expect to find. An

interpretation of the value of the 6's for these attributes
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is somewhat more ambiguous. Recall that the & is related to

the partial correlation, a measure of the "pure" effects of

the attribute with the effects of all other attributes removed.

Although animation has a positive simple correlation, its 6

is negative. A look at the table of interattribute correla-

tions reveals that animation is correlated with peculiar voice ,

rhyming
, repetition and alliteration , Caucasian woman , and

adult female vocalization , which, in turn, are positively

correlated with attention. Once the effects of these attri-

butes have been removed, animation appears to be left with a

negative effect on attention. Similarly, although adult male

vocalization has a negative simple correlation with visual

fixation, it has a positive 3. Adult male vocalization is

most highly correlated with Caucasian man , still drawing ,

puppets , and situations where the principal action is sta-

tionary and inactive, i.e., talking. These attributes, with

the exception of puppets, are negatively correlated with

attention, which suggests an explanation for the negative

relationship adult male vocalization has with visual fixation.

It is important to point out that the only "natural" corre-

lation one would expect would be between adult male vocali-

zation and Caucasian male , the other correlations being a

function of this particular television program, the large

interval of analysis, and error. Instrumental and lively

music are also attributes which have positive simple corre-

lations, but negative 3*s. These music attributes are



highly correlated with rhyming
, repetition and alliteration ,

motion, and scene change attributes such as cut and change

to a familiar stimulus, which in turn are positively corre-

lated with attention. Again, once the effects of these attri-

butes are removed, the music attributes may be left with a

negative relationship with visual fixation.

The "Gibbon" segment (99% attention level) is a film

in which a gibbon ( animal ) swings
(motion , camera panning ) on

monkey bars to lively, instrumental music amidst thundering

applause . With the exception of animal , the attributes were

positively correlated with attention. The 3*s for these

attributes were also positive except for the music attributes

which were discussed above. It is difficult to provide a

reasonable explanation for the positive 3 for animals. Ani-

mals is not highly correlated with anything. The 3 result is

probably due to partialling out many small overlaps so that

the effect is somewhat subtle.

"Man from Alphabet" (75% attention) is the longest and

lowest scoring bit in the program. While many attributes

occur during this bit, the two most characteristic are pre-

sence of adult Caucasian male on the screen and adult male

vocalization, both of which have relatively high negative

correlations with attention. Adult Caucasian male has a high

negative 3, although as discussed previously, adult male

vocalization has a low positive 3.



While the integration of bits and attributes is infor-

mal and certainly not quantitative in any sense, several gen-

eral observations can be made:

1. In any discussion of the relationship between the

presence of an attribute and visual fixation, it is necessary

to look at both the simple correlation and the partial corre-

lation, or 6 weight.

2. The value of 6 is determined in part by the table

of interattribute correlations as well as by the mean time and

standard deviation of time the attribute occurred.

3. The simple correlation of an attribute with attention

is also determined partly by those attributes which occur in

proximity to it, and partly by how long and how often the

attribute occurs. Since the absence of an attribute does

not suppress attention, those attributes which occur longer

and more often have a greater chance of establishing a high

correlation of attention.

4. In additon to the r and 3, an index should be devel-

oped which would express the power of an attribute relative

to its "opportunity" to correlate with visual fixation.

5. The interattribute correlations are a function both

of the size of the interval of analysis and the television

program being analyzed. The results of this analysis are

generalizable only if Sesame Street Test Show 4 is repre-

sentative of all Sesame Street programs or all television

material

.
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6. An analysis of bits in the present program must be

entertained cautiously in any case, since no bits are signi-

ficantly above or below the mean attention level, although

the highest scoring bit is significantly above the lowest

scoring bit.

C.T.W. Conclusions

It is no simple process to determine the relationships

between the attributes and attention to television. How jus-

tified, then, are the conclusions the C.T.W. research staff

reached? The comments in the present study are based on one

Sesame Street test show. It should be mentioned that the

C.T.W. conclusions were reached on a broader range of child-

ren's programming (Reeves, 1970) although the basis for these

conclusions is unknown. The following are several of their

conclusions with discussion.

1 . Dramatic changes in visual attention were observed

from child to child, program to program, and moment to moment

within a program . There was support for this conclusion. The

9 subjects who viewed Test Show 4 did not appear to be corre-

lated highly on the basis of attention. There was a wide

range of both mean fixation and number of fixations to the

set. This support, however, is based on only 9 subjects whose

mean attention level was .88. Fluctuations in attention may

have been random or due to subtle and uncontrolled factors.



It is certainly possible that subgroups of children may be

controlled by similar stimulus attributes. it must also be

kept in mind that if the present analysis included a much

wider variety of television programming, more intersubject

agreement might have been obtained. The present analysis,

of course, concerns variations of attention within one more

or less homogeneous hour of television.

2 - Attention is generally higher for animated segments .

Partial support is given to this conclusion in that animation

does have a relatively high positive simple correlation with

attention but also has a negative 3. One could interpret this

as saying that animation, per se, does not have a positive

relationship with attention, but animation which contains

peculiar voices and rhyming, repetition and alliteration

(including most of the animation in Sesame Street ) does.

3 • Segments which show adults talking are generally low .

The present results are ambiguous with respect to this con-

clusion. Adult male talking has a negative simple correlation

with attention; but if the attributes inactive stationary

action and still drawing , which are highly correlated with

adult male talking but negatively correlated with attention,

are partialled out the resulting relationship is positive.

Adult female talking , on the other hand, has a positive r,

but a large negative 3. Partialling out the effects of ani-

mation , and rhyming, repetition and alliteration (which all
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correlate highly with attention)
, adult female talking is left

with a negative relationship with attention.

4
* Pixillation is an effective attention sustaining tech-

nique. The present findings oppose this conclusion. Pixil-

lation has botn a negative simple r and a negative 3. However,

these relationships are based on only 25 seconds of pixilla-

tion which occurred during "Man from Alphabet," the bit scor-

ing lowest on attention. Given the opportunity, pixillation

may be effective in sustaining attention. Here, too, an index

of the level of attention during the precise occurrence of the

attribute would be more useful than the present 60 second

interval regression analysis.

5 • Rapidly paced programming is generally more appealing

than slow paced segments . There is qualified support for this

contention. Rapidly paced programming is characterized by

many changes both visually and auditorily and is often accom-

panied by lively music. The change attributes cut and audi-

tory change both have positive r's and 3's. However, lively

music has a positive r but a negative 3- Change to a novel

scene has both a negative r and 3/ while change to familiar

scene has a positive r but a negative 3. The ambiguity is

further supported in that the fastest moving bit, "Round,"

which was characterized by lively music , rapid cuts , and

change to a novel scene , ranked 18th out of the 34 bits sur-

veyed in Table 3. Although support for this conclusion is



not clean, intuition suggests that it is most likely true.

6 - Attention is high if the child on the set is the same

sex as the viewer. In the 60 second multiple regression analy-

sis for female subjects only, Caucasian boy, Negro boy, Cau-

casian girl and Oriental girl (Negro girl accounted for so

little of the variance that it was not entered in the equation),

all have positive simple correlations with attention. However,

the 3 weights for the boys are positive, while those for the

girls are negative. The girl attributes are most highly cor-

related with the boy attributes, and if the effects of the

boys are removed the relationships are negative. This find-

ing is opposite that concluded by C . T.W.

In the regression analysis for male subjects, the child

attributes again all had positive simple correlations with

attention. The 3 for Caucasian boy is negative while that for

Negro boy is positive. The 3's for Caucasian girl and Negro

girl are negative while Oriental girl has a positive 3. It

made no difference to the male subjects whether male or female

children appeared on the screen. The female subjects found

the male children more appealing, however. C.T.W.'s conclu-

sion was not clearly substantiated.

7 . Children are generally attentive to animals on tele-

vision . There is only partial support for this conclusion.

Animals had a negative simple correlation but a positive 3.

When the low correlations of animals with all the other
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attributes are partialled out, animals is left with a negative

relationship with attention. As was previously discussed, it

is difficult to explain the change in sign and the best con-

clusion is that in the present program, animals were presented

in such a way that they were associated with lowered attention.

8 * Children enjoy seeing other children on television .

Although the children attributes all had positive simple cor-

relations with attention, the 3's for Caucasian girl and

Negro girl were negative. There is qualified support for

their conclusion.

In addition to these rules, Lesser (1972) indicates that

slow motion, fast motion, pixillation , and reverse motion are

all highly appealing to children. The situation as assessed

by this analysis is not that clean. Slow and reverse motion

did not add enough to the explained variance to warrant their

being brought into the equation. Pixillation and fast motion

both had negative simple correlations with visual fixation

although fast motion does have a positive 3. Since the

attributes occurred relatively infrequently, however, it

would not be fruitful to generalize the present results.

Lesser further claims that children "particularly enjoy

hearing other children's voices." In this analysis child

vocalization had a positive simple r but a negative 3. The

positive simple r is probably due to the high correlations

this attribute has with all the child-related visual attributes



and motion, all of which have positive correlations with

attention.

Both Reeves (1970) and Lesser (1972) make the point that

repetition increases the appeal of material. Three bits in

Sesame Street Test Show 4, "Wanda the Witch," "Jazz 3," and

"R Commercial," were repeated in the program. A fourth bit,

"Countdown," was repeated twice. In all 4 bits attention

decreased with repetition, although there was a significant

increase in attention, in the second repetition of the Count-

down bit, t(33) = 5.71, p<.001. The data from the Sesame

Street program clearly do not support their contention.

Finally, both Lesser (1972) and Ward (1972) independently

suggest that attention to a particular bit is closely tied

to attention of the preceding bit. If this is true, it cer-

tainly has important implications for advertisers, network

programming directors, and producers. However the bit x bit

correlation analysis in this study failed to provide any sup-

port for this position. The correlation of mean attention

level of each bit with its preceding bit was nonsignificant.

The bit attention scores are independent.

Future Research

While no one can doubt the tremendous success Sesame

Street has enjoyed, much of this success is probably related

in no small part to the experience and intuition of the



production staff. Many of the findings of C.T.W.'s research

staff are not supported by their own data. In fact, enough

questions can be raised about their methodology and inter-

pretations to suggest that generalizations such as those made

by Lesser (1972) be viewed with extreme caution. Future

research is clearly needed. The form that such work might

take could be as follows:

1. A replication of the present analysis using a larger

number of subjects at different ages and with a wider range

of television programming.

2. The generation of new television attributes, includ-

ing those of a thematic nature as well as more subject indi-

vidual difference attributes.

3. A subject analysis to determine whether there are

identifiable groups of children with similar viewing styles.

4. The development of new measures of attention. While

the present analysis uses "eyes-on— eyes-off" as the dependent

variable, it is clear that children could be attending to

the television without actually visually focusing on the set.

5. The development of an index which would compensate

for the fact that certain attributes occur more frequently

than others and hence have more opportunity to fluctuate with

attention. This index would be used in conjunction with the

simple r's and the B's in interpreting the results of a mul-

tiple regression analysis.
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CONCLUSIONS

The present study was an attempt to improve upon the

methods used by the Children's Television Workshop to evaluate

attention data. While the results of this study were based

on questionable data the multivariate technique appears to

be applicable to this situation. The most modest conclusions

one can make from the results are as follows:

1. Attention scores to the bits in a Sesame Street pro-

gram appear to be independent. While there indeed must be

some carryover in attention it must be small since attention

to a bit cannot be sustained solely on the basis of attrac-

tiveness of the previous bit.

2. It is clearly necessary to apply statistical techni-

ques to the data and not base conclusions on "eyeballing .

"

Many generalizations being put forth by C.T.W. were not sup-

ported by their data from this program. Further, their data

were complicated somewhat by the conditions under which they

were collected. Since there was little variability to explain

in the data, any explanations became somewhat tenuous. In

this situation the attributes accounted for only a small per-

centage of the variance, whereas if the attention data had

more variability the attributes might have fared better.

3. Contrary to the beliefs of the commercial television

industry, advertisers, and television rating services, there
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appears to be no "universal" audience of children. Most

children's programming on the commercial networks is directed

toward all persons below the age of 12. in the present study,

9 children of the same age and SES exhibited diverse styles

of viewing one particular program. In the extremes, one

child watched in many short bursts while another viewed with

a few sustained fixations. One child attended to only 68% of

the program while another attended to over 99% of the program.

It is sheer folly to believe a two-year-old has similar view-

ing styles or television interests as those of a twelve-year-

old. Television is a "mass media" in only the most gross

sense of the word.
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APPENDIX A

ATTRIBUTE LIST

It was extremely difficult to define criteria as

guidelines for rating the presence or absence of many of the

attributes in the list, e.g., slow vs. lively music . Pre-

sence of absence was therefore left to the individual rater's

judgment. Interobserver reliability and number of ratings

to reach a reliability of .85 are measures of an attribute's

discriminability

.

I • Visual Attributes

A. Principal Characters

1. Negro man

2. Negro woman

3. Negro boy

4. Negro girl

5. Caucasian man

6. Caucasian woman

7. Caucasian boy

8. Caucasian girl

9. Oriential girl

10. Animals— the presence of a live animal (s) on the
screen.

11. Inanimate objects—those scenes in which there is

no human, animal, puppet, or animated character.
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12
• Letters or script—the appearance of (a) letter (s)anywhere on the screen, e.g., credits, station

logos, signs, etc.

13. Animation—animated cartoons.

14. Puppets—any hand puppet or marionette.

15 • Costumed character—dress which would probably
not be encountered in a child's non-media exper-
ience.

16. Body parts— scenes in which only part of a person
is visible and in which the person is unidentifiable,

17 • Blank screen—transitions between scenes during
which the TV screen appears white or gray.

B. Principal Action

1. Motion—scences in which the principal character
is moving through space.

2. Inactive stationary--scences during which the
principal character is in the same spot and pro-
duces no gross body movements, e.g., talking.

3. Active stationary- -scences during which the prin-
cipal character is in the same spot and produces
gross body movements, e.g., dancing, jumping.

4. Eye contact—action in which the principal charac-
ter appears to be attending to the TV viewer, e.g.,
newscast.

5 . Dancing

C . Camera Work

1. Still shot—televised scene during which the
camera is stationary

.

2 . Pan--televised scene during which the camera is
rotated through a wide angle.

3. Zoom—televised scene during which the mangifi-
cation of the image is changed while maintaining
the subject in focus

.
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4. Cut--the termination of a scene by stopping the
action of the camera.

5. Change to a familiar scene—any scene change to
segments or characters which were presented pre-
viously.

6 - Change to a novel scene—any scene change to a seg-
ment or character which had not appeared previously
in the program.

7 - Pixillation— a special effect in which the move-
ment of a person or object appears to be animated.

8 . Slow motion

9 . Fast motion

10. Reverse motion

II . Auditory Attributes

A. Music

1 . Instrumental music

2 . Singing— individual

3 . Singing--group

4 . Slow music (singing )

5 . Lively music (singing )

B . Vocalization

1. Adult male talking— includes all vocalization
except singing

2. Adult female talking—includes all vocalization
except singing

.

3. Child talking— includes all vocalization except
singing.

4. Peculiar voice—the presence of a voice which
would probably not be encountered in a child's
non-media experience

.
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5
- Rhyming, repetition, and alliteration—e .

a

"1, 2, erase my shoe, . . .;» "Wanda the Witchwent west of Washington . . . .

"

6 . Applause

C. Other

1# Sound effects—any sound other than music or
speech.

2. Auditory change—the introduction of a sound
which differs from the prevailing sound, e.g.,
onset of music while characters are talking;
abrupt sound effects.

3 . Sex of the subject

4. Time—a dummy variable obtained by numbering
each interval in the analysis sequentially to
estimate the impact the length of time that
has passed in the television program has on
attention

.
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ô
*

<
or

fn r«D On
> UJ to CM

rr in
u_ <f co
o r> o

C7 *

0 SO •

in It CO OJ
>- O r4 •x>

—

i

<r or
r>

< CO

» 00

<r

| r>
co

u v cv
a 00

UJ

o
_J

to <
O CO TO
*— LU -Ti

a- —
LUC 7)
•TO ut ui
O IX QC

O

O

>
UJ

a

CO



CO

w
Eh

Z
H
Q
Z
O
U
w
CO

CO

D
CO
Eh,

U
W
>D
m :

D
CO

w

80

v-t «> O
n* c\ o a. (v o

»vj ivj w rj r; in tvi r
j

lNl rj o ^ n ^ <^ o fN y> rs r, fN u.O NT fN CC O m H fs V CC
CO U»

r^cc r^^r CV C? in r~, ir\in tn nt cu.ors ^^vr ^c^v^ ^rs^H^H^ vrs^vn Sri-lactc.cicir- MCIC.^ (MCICICICIC CV.I C |C ICIC ICU~ «= /cic
•

«C v-t O
C\j »-» cd

r> <o (\j rj
ICIC fC IC

•O iCD.OJO OlOICiOIOiOIOiOlOiOiOIO.OiOlCIOlOiOlClOlGlQIOiOiO'OiO

• I

V *<* ec<

c r> cm
If. I'J K<
fi I\j r*»

ICICIC
• • -

IO1O1O
• F

n <C tf,

nt ir-. a
ri r*
IC tc IC
• •

<C *i ICS

I

*-i ftO

NT T-t

IN- V

IC IC

IG.O
r

t> IT »H ^
U> LP> CC t\j

nK)(/ O
r*» iqiOio
IC tec if,

• • •

*

XI
CD

^ CVv fx cv-4- CV <: c ^ a a k cc rv cx >c v rs v a a £ 5.2 %S ^ * « It ^ ? Z ~ * *

O OO OHonr%nnr,oor,^ ,^ ^ _ jV " J! ^ _ V ^. LT >C W C\i f f\ CV f\i r (\ K. c ^oooooooooooo
OCDOQOOOOOCDOOOOOOO oooooooooooooooocoooo

• a
O CD

• ft

: 5 as a5S55 532 sS™S :3U ~ s5S5 s 5 5s 5« 5 5 r«S 1,5

UJ

JC
CJ

o
rr

UJ

CO

.oio,u (oio,o.o,o!oio ioic.o,o,o,o (o,o,o d:cio.o oioio^oiQ^ico.o'oio.coiaoicacio
I

>o r-or.cir, cz.iv. c v ir. c<c in c n>r ^cc^ c- r>. o cr c cc o o ^c<,^^ 0. otorocvev
^ ft K ^ £ S I- ~ 5f ^ ^ r

' ^ ^ ^ ^ °* ^ ^ ^ ^ ^ ^ ^ r' ^ ^ r' ^ ^ 4>J ^ r^OOO^OOCDc c cr c c c ccc c c c c o c r c
C\J CD CD CD CD CD CD CD CD CD CD CD CD CO OOOOOOQOOOOOOOOOOOOOOOOOOOOoooooccoooccccooooocoocoocooocococooccocoo
1 1 #l *•

* r #i ** •« •« •! •! •> •» •> •! •! M •» •( •» •! .1 .| *| *l »| «| .| «| ......CDCOOCCC^CCDCDCCCCCDCCCCCCOOCOCDCCCCCOCCCCCOOCDCDC
1

tno cxfNprK-.ir.^'r^r^or^ cr^evrcoor^"^ cv. >c K cc nir^N c r. irr^c c\. k; *x it <,
%T -c ,\j irv l> u r-irojArv.^ vr »o rs co y> o o h c\j rvj r? n t v j\ ^ j\ o o o^csoo-oCvfCM f v ir ir ^ < nC < ^cr^r-r^rNr-r-r^r^ccaccccccaccccaa aaacccfaaccccccccCDCDCDCDCDCDCDCDOCDC^CDOCDCDCD^OCDQCDOOCDCD

CD O CD CD CD CD CD OCDCDCDCDOCDC D O O O O O O CDCDCDOCDCDOCDCDOOOLDCDCD

<v fN cc ir <\j <, r^c ^cv*->CMr^a_|N.vcc^j c\. v (\ h c c c *c-<:>c-r- if e (v >c cv a ri ^ js o
Ui ^-1 NT (NJ T-i O CO NT NT »n O tA N V lA NT H^OrOHfNapNrOOlAHOHlT\COf\JLArNOO(\i^V^
—i nt (\' iT' vh c\. sc cd nt *c o *v nt r-. o C' " t-h: r^v ^ lO'Cr^cco- cnrir^rv^rrrcnv c v v v
a. cd t—i c\i ro nt ^ lt\ lT". ^ ^ o r^. rv, ps. cj cc co co w co cX' Cf ct* ct« o ct» o o« o o c?* ^ o o— ri f\J (\ fv (V (\ C\ tA. CV CvJ C\ Cn CV CV(

CV. CV fVJ CV CV CV Cv Cv C\, CV CV (V O. C' (\, (\ C\ Cv C\ CV Cv Oo c\ cv c\ c\

O C CD C C C CD C C CD C C C O C CD C CCCDCCDC CDCCCCCC CCCDCCCDCDCDC-C

o
CO
h|
CO

<C

<|

o
H
CO
CO

«

D
s

2_ >- v- V*
CD

cr o 2: LU o co ft-

cc cr LU CJ -J CJ

LL!

o
cr LC

U.
cr LU UJ

1—
<t

—J
<. CJ

X
X

X' LU
CJ

X;
X

Jc*

X LU *X

cj ir
LL cc ir CJ u X X X i" < a X
cr LU »— CO -4 1— X 1— o CJ X X CJ X X

LD cc IV o < CO CO X) LCI X CO CJ cv
LO LU X Li. 2 CO CO LU a X X n cj CO CJ ft- >r

u. O C LL X' a Cr CJ u c z CO
IU -C- LO LU _3 j> —1 X LU X r— o CD o CJ CO o _J o o -z ui <
Or c LL cr cr »- u (i X cr a. > c X >
o cr •—

•

h- < X X co X —

I

CO ir o _

1

X
cr. o CJ C: ft- T CL c IL c _J cr c: > c J* >- cr Cc > > <:

-< —i *t o »— o *z LO CJ CO <£ LU CD CJi >r X o _1 LU X JJ o _

1

-i ^r

z X l- cr O. c c X C cr _j _j cr CJ X < _.' c
o z> > sz JC o X CO _i <k X *c <t XI ft- CO < •-•

^ c c C LL s~ >- cr > cr CJ cr O c X X c c- CJ Zc cr rr f- c
o IN. O J> H— CJ CJ CO CO CJ X LV. uJ CJ ~» u> CJ ^J UJ X Ui -* X

cr — c cr c C_ -c a cr cr. • c ft- c _3 t X r x c/ ^ r »-

2 i/: x 2£ 2 tr« a. X • t— > CJ CO -< X' X JT CO CO X CO 3 2 V. X
< -*x C^ I- < c X u c c or ft- 7. C c ft- ft- r ft- < cv X <: a dc rv ft-

CJ _r CJ JJ cr X cr. X —1 CO UJ U) Lo X X _j _J CJ LU _J ft- CJ _J ft- w >-

i J? LL Q_ 1— cr. LL cr ft- X u cr cr ft- i-
~

cr < ft- ft- VT

LL •< o *1 CJ X X X CO CO X X co CD -a X DL. X •1 Cl X X
CJ c 1- c/: a c: > 2" <: _J X »- X 2T X'

"~»
2. <: -< c CJ c >

CO cc LU ZD CJ X CO X CO X CO 1/3 CO CO LO —

•

UI

u. u. n Lw U. LC i- >- X X X X X u> X CJ c •< r x X X U' X X L.3 X ft- X ir X X X X ft-

o c- o
e
O c Ck -a. c CJ

<l
LU CO

cr.

Cc
c
c c c c X

a
X
X
o X

X'
< o
c_

o jL
ft-

CJ > c
o

o
u

cv
LC
c -J
X
o CJ > > CJ

c c < ft-

LU LL* Psl LU LU LU »— LU C/J LU X X X IU X Cv X CO X XI X X X X X UJ LU X X X
«- Cw C— C- u cr CO o C- X CJ cr cr X X _I c_ CJ r> CJ X c- X c u c c c r>

Zi 1 2£ S£ <_ cr. < cz J- ^ X •1- < -I ^ cz CJ Jl i: jj -a

U Ll C: U u L. u a >- u. u u X X X X Ct u X CJ X c u LL cr u a u u 11 c c cr c

V3 LU (/; >- -C C/) i— cr cr >£ Vi Cf2 CO co X V* CO LC X LU CO CO \Jt u. UJ LO II UJ Uy

LL u — U cv LL LL -a CI LL u X X > ft- X X X S. U IX cr. u ft- X X > u TC X > It, X ft- ft- z. CO

CC a. «t cr LU — O cr UJ X UJ X DC X X X o X o 3 < <t X X JT> X O X u. X o X X o o X
Q_ cc t/; c: cr. o CJ CJ X a a X X 2? X X CJ CJ X X X X X X X •< X X X X X < < u X

CD
»-;? ei- ft- — ft- a ft- x ft- _c ^ -l cr c c_

cv cc ft- <t «*x xoco_jo~5xxc x<t*»cvoft-cx
— <i > ;rcri— >-XJ*-ft-<.cociLUXj; — x2r x>o>~
XOOOCJ-JOCD^JLUXiCCCJOCO 000>-_iXUCJ

cj ft- — x co vv x iii vr iJ i* cr _j a^aiix^cc

x rj

-i ir
co x
*C Q X —

•

a i^c2X2cvrjft-xcoxcrft-uxx^^a
-c »-<o-c — — a-iO>c:~ u x u. -v a j^o-ft-Nuau-cjenr io^L^ii^ -^o

c_

o >-

> c
O _J CO

LU CJ

u cr ft- >- Z.

co w Oft— <c co

W J X O ft- W ft-

x x x co x co
_i ip- x ft- cj rc zc



CO

w
Eh

Z
H
Q
2
O
U
W
CO

o
z
H
CO

CO
Eh

U
W
^
PQ
D
CO

W

P4
o
CO
H
co

<
z
<
z
O
H
CO
CO
w
«
w

w

H
Eh

D
2

ro

o
—

CNi

Ui
o:

C3

LU

>C CM
UN Q
UN O
CO O
• -

•rH rO

CJ
CJ

a
< CO UN U>

cr ^ rr * •

c O
a • «

if cr. O
•

<s ti.

> O in

< 2:

CO

_J
<x

z
u. CNJ v a

u *T CM
tO CO

LL'

u
c

o
CO 4

H- LU Q
Or —

•

a

c
a:

o

CO

81

i

-J



82

CO

a
s

1
H

Q
O
u
w
CO

CO

D
;

CO
E-t

C_)

w
b
m
I

cu

LU
CL

CL

UJ

LU
o
*r
«i

x
u
c
or

LU
a

C_7

**l n uj on O v h N a ^ rl CV O* o *-i

* • • I I • • 11 > • • I III!

ir ir ro r. c\ r ir. c r v c\ cv ^ r, c\ c c e
ir o\

. cr r*' c\ r r & c\ v v*HOOr-IO*000,-| CD r-* ooorsjooooooao cj> o o o o o a o c\j c\j

cr .o0000*00)00
o o o o o
• ft • ft o

» > O O O o o o o o
ft ft I •

0 O
1 I

c » . .

•

O O O O O o © o o
• » I

U O Q fJ O C
I I I I

^ ltwu co ro o o o c\j co oo>oiorocovo)L>fOHNHsO(OK)rHOv do o>o n c\j ^ co m ro to oj

so ro CD ^HniAff)fxjcoK)H c\uo co ,h.o ^^in^ov^^^roiorucyo^^^^ro^cvj^i-^cCcJi*-°^.i*-lcri^cric 'r lc ic ioio mic iclolc tcinc |0|&ICi|C IG ic-ic ic ick r-ic icKiuctcic in
lO tO O OlOiOIOiOIO'OIOiOIOIOIOlOlOlOIOlOiOIOlO

• ••ft ft » I » > I

•OlOlOlO OOIOIC" C5iO OIO 'UlOiO'OIC'OlO
ft ft ft ft

m ir V V '7 K)
>o cn lo *c cv icoocoaav^nryMriNriooccoacnai^Ki^c

*l INJ *J l\J C7» CJ> U-» IU UJ su O f» CD *1 1M C_> l\| V V f»J f> t\l V f*-> t\J 4\J €\i l\J f*> t-| <J rt OOOQ OO <L
CT V H»0 V >f r(\tin(Vr<rt^dnHCCCCCCCOCC C CC CCC-C O C CT <_ C2 O O O
(\J rH»HOCDCDC30CDCDCDOCDCDC3C3<OCDOCDOCJ^
o ooooooooooooooooooooooooooooc CGCCOC ocooooo
t •! *l •! •! •< «J •» «| «J «| «| «| «| «| «| «| «| t| * t »| || «| .| »| H . (o o C C O C OOOOOC OOCOOC.C oooooc OC C C C t O C I

>l *l ! *i •) «i ^ - -

O w D G c c c l: C

^-jr^vojrvroT o o ^\ v m ^inr\j%rr>»rOT3'r\0>ov-T*^^c>ja'Ovrsrororo ,o<0'iT'>r^r^ h o

t>vu'^^rvr^i^r^atfa<tacocoooaoooooc>oooocoooco, aooo-oooo ooooooooooo ooooooooooooooooooooooooooooooo
O O =3 CD O O O O OOOO OOOOOOOOOOO OOO OOOOOO OOOOCDOO

w

iw

\* ir v (\ ^ c cc v foir r-r- c\.<.o- »h m r\.f\^o 'cr^ r rs c\ r « r; a ir (\ c\lt r;o^>cr".o^
v-* oia <o vr cj> -vr ^ a) in f>rvou*\\ONr v (M v i\j r* (\j -o f> (u fo n t\* ^) ()*• v n ro o o i> o o ri ;m fv
0s r*T*>»rcrvc*(v u>t> h ir n o H(\'rvvl^l^o^n^^^t.(t(r(^0(^C'(VJ(\lC^nr^r;^^^K)
O o r> v lAOr^rvcocutoc^o^c^ChC^ uocgoogooop o oo o o cj h h » < t-«t-4*h«h h h h4 cj oj <v cv. «\* oj <v C4 <\ c\ cv c\, ru cj to ro r-> ro r*3 r? w r. n n r: r r r r r r. n ro k; ^ « k;

O OOO OOOCDOO <~><_ C^OOCOOOOOOO OOOOCC o O O C-

o
CO
M
CO

<
z
<!

2:
o
H
w,
co
u

1U
>

3'

H

p

or
o

2 C 21
O tC LU— a ii

cr
< UJ u
or x co

»-

*< _J -c

o >•
^- ct

< IU u
• • »- —
^ a a.
CT — -a

I- Lit Z
X -t

ft— ft— o

UJ

IU uo
u — >
ac o
CO LU

to _J
>: lu

•< UJ
c/ a u

< ft- ft-

-J —

I

SB B O
-u

Q U_ lc U U- U.

LU OC o oo
a
. * UJ IU LU LU LL'

<: c; c*- l: i_

^ s. s <tr s s
mm u U 1 U l: l.

i, -j u» u, v.
> c a a u a
x u a ^ fc rx

or co a a cl a

IU
U
UJ UJ
u

a cr
13 cj
»C CO

> lu
ft- c a

2 Jl'
i— cr co

7 ^ a
•m CT
a h _i
i C_ -c U— -t ft- ft-

Cf. ft— 7" UJ
-mil
e — a.

c- cj S —
cr e a
a* Ui
in y l u
a uj c c
Ui to iu uj
r c_ - c.

c: x r :<

u U
> CC C/J

_J -4 u u
^ X X X
o o a a

CO

LU J LL
^ < UJ

—• u 3 cr

o cr o
c to o co y
X ^ uj Jt

< 0 7 a id
o ^ o rr iu

> Lv — c cr

cr co co o
« > LL ~5 </<

X (C O .U if
c -x — c c r
—• ;r o o
ft- C > C T- C
4 —. ^ u co (L
ft- ft- _ — — C I
co 4 < > ft- if u-

r: ~ -< —
>- CO C) _J 1. JC
ft— n j ^ rf

c / a cr

> 72? <C —J

o
CL

UJ
X

u o
CO

CO

^r ft-

o a
ft- a
ZD
C LL'

C U
LL / f c
3^ < «r

11 J X «
o Z a 2
CO • >. c

h < U L. L U
u X o o o o
•< 11

cr UJ UJ IU LLJ

_J L C • O
ft Cr U U U.1 4i

h LL l/J U. C) C)

3 3 U> LL U U
lu -t or x cr cr

o u cl a a. cl

CO CO 'JO

X
*

I 1

< O < 3
r n c

co r^. ft— co

-i -a co
Cr CV u d
LL. IU ^ _3
a i it B

O O ift -*

z
LL
UJ
cr

CJ
CO

3?r

CJ

Cl
•—

•

C
7
CJ

CO

o
-a

U
cu
ii U.
_l o
o— LU
c t

«i U
II CO
> u

CD CL

CO
^r ft—

O
— Uj
h Z U) X
< LL U LL
:r> u ~* _j
*— cr a lu— o
CO CO JC 3_

J / JU.
-<r <r I/.

3C >-

a > > _»
jj o o J J
U ? LT _l <

C2 2 r H
J> —• O l/l

~ u
cr i co ^ co
C" < < — co

J J U LU
—i to ft-

x r^ »t «* c/.

U 7 U 3T
13 a> —

t/

UJ c_>

(/> uj r>
c c; <r

tc u> c/>

ml

TK Ct tj

V IL —
CJ UJ ft- L/»

< tr r r
(I / LL 1

|/> Z <A AC
U. L L- <L UJ U H t
o to o > ft- >

tO C - C LL LL ZT

LU LU uj i o j: / 3 cj

CC;() O U U LL

i' c 2 2 ir cj _ ll

ll u r ii ' c v u n
V) (£ Ui •*« tfti V*
u 4 U, h U »->-:»-
XXXwwL>*lLUO
LLCJQ.i-CO-a*a^i"

«
UJ

LL Ul
CJ or

T
LU

<
X

c^
CO

LL UJ
CJ cr UJ ft-

a U- 7' o
»/> CO o *< IU o

cr u. LL >
X cr
c > U

i o —i LU CO ^* o
_J u rjt

< -J *x re
"*»

cr o <r r?
CL UJ CJ t/) LU CJ
3 Zi cr u. to C
LL I? z X tr. CO
ft- cr c c c u or cr

y— .1 tr r- Ui CJ
ft- CO c •

ft- ft- a a 13

V. <^ JL X •t IL IL -4

< Li -J < u- O
Lw CO U)
u u Lu Uj LU u L. o u.

o o O a t- O o
ft- c* c

LL LU LU 3C LU UJ ** LU
t. c c* c c (

>

X u
*r -* X it

u u ti c u u u.

UJ Ci X 113 Ui LL LO

u LL LL ft- ft- Li ui LL

X u o X X X
2. a a a a a X

or

•»- c. e _j k — »- r»

Q. 3--< JJ1 - O C UjU) U) jo <Q I
IU LU tJ 3" Ul L) IL Q CJ —J3 X X —J «

or 3f. 3 — 3:u2u — a — —
n m,< 3 c< «— >n z, ± ft— lu -

' - »

u-uc/3. orft-LL r
u ^* r> 3 ft-cjxcoa <
L> ' 2 ixiMCMa^fl 2jao >• tr oo X v u < o

uj *.* C ui ft- :k a ft- -
' co _j cr ji

ozcccxD-i^Dcr. >ft->rce>U)c:crco-<ft-a^3
_j O 03U420< J«UJ3j( l, u — -. i. u

ft- u
or o
CL X
>• c;

_j t, cr o »-

ff O ^ >-r- < O
> x o o a.oquoi : i cr

cj i ft— cj ;i u-

ifluuuuLOii.au^^^j-/-:u.u: j^cocj



co

w
Eh

2

Q
O
U
W
CO

o
H
CO
D
CO
Eh

U
w
R
CQ

D
CO

W

w

o
CO
H
CO
>H

«C
2
<
2
O
H
CO
CO

w
s
u
W
«
w

H
Eh

h3
ED

CV CM CM
oj in cu
N *0
< j u rs
IC ICfC

• • •
to lO o

!

>«H CO

» a » if

e c?

— —

CD O

in
ia rv.

CM V
IC IO

I CD

O CD
CD CD0 o
G O
1 •! «

o o

CM CM

o o
o o

o
ro ro
ro ro

— «

o o

o

Z3 OJ
d. LL'

fX
>-

a: co
**

>:
e c
>
o
a

c/:

o
>- uz

o a
LU

-< ^
L> LL

CO
Z a.

lX.

o a

>- #-
»~ O CO
to a £h c c
t lu u

-r w

cu

CM
CD

LU
cc
«*
r>a

LL.

CM PO
LA CD
CD O
tr> ro
ia <o

*

CJ

>
UJ

o
—i c

CO "O. fxo co •*

H LU Q O
or ~ z

a c w
c a u. co

CO
> rv cc

a co to
u. o COo rv cm o

o • • o
o-. CO o >c

•
tr. L^ V CD
>• o

1

_J< ac

<r CO •

1

—

i

CO I

-< —

i

Lk in ro

1
u

1 «c CO
HI

1

a.
1

U 1

33



84

cm to -o a or Co ^MirO l*s. CM <M ^) O o lO fO CD
ro v u. (s K; v cm

so ovvcxtuMj vr in *i>

*0 H OO CJ C cr> O r l C
CV O CT.

I »

& CC C G C Clift I

'
i i

! '

j

IT r* to *T ^ v c, r,H r(T n a; ro to oc in v o o m r c- on^ er> mnm

O O tO CD o r .. rttT (X, tm CD CD ,H o c,hOOH O CM O CD rO O t-«
" O O

in
CV
o

CJ C"CD O
V r

•

o O C" CD cr 0 o

ro o f\» :r> > n t *j

•i) o t» o ro ro ri «o
r- to *o v ro r^. u\ »©

a a rl o o o t-1 C3

'^•J N'N vr ^ rr« o ro o crrriooro o fO^.r*
v *o *o t* -v nP r*> ^o^> -o v «€> o- i>* o .t> »r
c>» r*j o ^ n k> t-» u,s vr :o *v js» «o o t-ton
ci ro ro v ^jk> >r vr cm *r <- to a ro »e ra ro « 10OOO ' j - H • -< O t'iOO O O t-| t-* (JO O O

000 c- c:

I

ooocdocjocd
• • I »

*0 CD .f\ »1 V* t I f\i <C t> "O rl fV "O
CiCUl V N CW C T-|ft> CJ O f\| « I

IT" tH T.f M t-< t - t 0 1 t-i CM C\J C\>

CD «H r*l yH O O O O O O D U O O O
O

CD CJ O <"> O O O OOOOOO OOO OO CDOOOO OOOOOO OOOOOOOOOOOOOO
I • • I

I
• • I

' » : I I I I I I
;

I I 1 1 If 1 II
I ! ! I i ! 1 i

rO ^3 0 •T CV vt> 0 ro rs. a- «r
CNJ O - 1 OO CV fO to tM m cm *0 cj O m cvro co
t© CO 0 10 ro CM CV CC IO H r^ r» C\j 0 to 0 »j-

rv «o u\ T-I CO CM 0 vr 0 ri t ro IA rv *0 lOi
r-i ri *H 0 0 O e 0 0 0 0 0 0 CD 000

• • • • • • • » • • «. • • • • •
c C 0 c C 0 c; 0 c c c CCIC
t • » • i . »

IAO IT. "*» CV •? -C o r> cr,iT» (\ Of y>
sT NT CM<> CO O O PO ts- O^f CV^ fO O O

O O r-1 O O O O O O O
c c c c: ceo

» I

o c. c o c:

•I

oc cic rrcc^crc

fs. f\ 'C cr 0 f^s V or in CV ^ sj or o*c* sy • wH O cr 0 ro If 10
CV 00 ovro h 0 *r in 0 aj ON r"s. 0 to nO 000 m in n rv in in O 1^ CV V m ro CV v ro

v-4 >c v a. *c ^1 <\ CM CV T-» c_ C.i 0 <r. cv 0 T" * CJ CD CJ CJ CJ 0 CJ CD 0 0 CD Ci <n LT-. O
to CM rH O O O 0 O 0 0 0 CD 0 0 0 0 OO O 0 0 0 CD O O O CD CD O O 0 O CD
IC. * C* 1 c ; c 1 C 1 c « c:. 1 C 1 c: 1 o- c c. c. c t c= 1 r.-. C7 c: . c ICC 1 cj c; cz iCC

nioio r\'fir-'TMio o ro

CC- CJ' CIC.I c cr 1 c:

'CD.cr'Cr.cr.cr/crvcr idc'cicicc cj,c=,cz/c:,cjc--icmc:'C3Ic: ,<=

rv o
tH fsv

ro in
o o

O ro co cd vo
(V (U f\ vT N
v co r\ 'o rv
N CC O O o
O O OH h

f ro o f N> CO
fO N >f 10

!

o r*m
ro cm IT.o r<*0
CM CV CVH Hri

CIC|CICIC tCiClC'ClClC.CIC'C.CICiC'ClC

1

ro ro CM
(V CM-r-l

CM CMCV

in m
so «-* <-o

C\J CM CV
tH *H

fS fO O H Of> cO
in rlN >o V >o W
CO O O O *-4 «-» OJ
cv cm cm ro ro ro ro

t-l t-4 ri T-I »-( r-i

i

rl'O »0

(M ro ro
ro ro ro

0»<> f\l f t) 0|f\N OO c\j

NOrOI(\Mf>ON<H)<0<>
ro vr f m in m uv in j\
ro ro ro ro ro ro ro r"j ro ro ro
t-> rH t-I HWH t-< vl %4 ri

00 00000 000000 000 000000 o 000 000 oc» 000000000000

ro r>
CM r-x

t-» CM

N f ON >f
v cj o on cv
ro t-i cu
rs* o. «^r\i f\i

cv CV ro ro ro

Ps. Os
rv v»

CM \il

r-n

ro ro

1 I

1 I

o cv o
ro h f cnor <J ir.

TT TTT W
ro r) ro ro

1

I
1

1vmo sOiorocc o- n cir> v o ao n or^f
co t-ist sj os»^a") >om \o ro v m co m cvirv.

so on —i cv roin in «0 rs. c > o '.> t-i 1v C\ ro ^r ? »nt \r»rt ia icicv ia *c\ m 10 m %o vo %o so vo so \o
ro ro ro ro roro rorororororororororo ro ro ro

cc; 0 c j cr; ro c: t- s0 t- vr rs
r>. t-i ir> en «-h t-* ro vr 10 vn so
ir. %CW> ^NT U.- CC o CO OC
vO sO \C". xO \D sO sO v/s ^ v(-> ^
ro'orororororororororo

O O OOOOO OOOOOOOCJO CJ OO O OO CD CJ O CD OOO CiOOOOOOOOOOOOo

o

or
III

-J
<

o
<

cv —

*

11 a

ir rr
PH *

CD tO
tf.

.

I T-" »—

II V
V >-

O X
re a

in
or
c

)

to Z"
III

IT 1JUO <r

•7 ir

T ^
O

o tr.

<
Or
COn 111

OC 7t
n 1 1

•

o
111 tu tr
X o
I— *— -Of

o o
i» li.

1/ .>
_l 11 cr.

<r _j -r

> < 7
rr 7 o

LU
'

CJ Z
7 IK
LL LU
•— rr

o o
r> m
•<

> o

T IV
h- —— CO
3:

~ r- O

<t or

C ) o

^- ~ l— r- 1— <j (/)

-J CO
UJ -J

X O to
r- < 7

cj— -y

< 00 —

O

in !

!uj
j

tr
u

|l/> i

O
f

CO

rr luo III

or
n co c >

a ."n co

ix >
*- — o

U L LU -a

o o o o 2:
U 1

ai tij ;u ;u rr
c ? 1 3 1

*»

z jt ~-: <
11 11 11 11 it-

CO lO . I tfi ui
lit 111 O LI I >"

cr lu -t
n. a to cv c.»

o
LU
>• u
LU O
to lU
*t CJ
X 2!

It'

ft IO
Ui

I tr
cj a

? r- »—

0 CO o ^
CO <7 11-

a: u. to
IL* La. UI
01 *r o r>-

r- n
lu •-• iu

:< 1 ) co
o Z 2:

t : 1 1 •

>- #.-»/> c
..I »/» I LI »—

o >. a z

to

I

LU2 ill

ill III

or or
• t * 11 it"]

to CJ to
«

z o ?ro ">o

to-_i tr
r- *t
li.' 73 <t

aw 1
•a
u ~z

a r!*f

u u u
O D O
LU LU LU
C> C; t

)

11 U II O 41 >-

i/) ;o 10 jrn v
mill 111 ft II* O*
cc it cr. Ai cc LU
a a. r. <x a. ~>

ui
LU
rr

C)
(O

CJ ^o
—J
—

•

r**

^- CJ
LU O *t

CJ
z* o <

rr or
n c 1
t5 uj >:

^ *r

c: u
u

rj o o.
o ri

CO L.J r~
t ) co

7
tu
111

or
CO
CO

o
1<

LU;

t

2 UJ
-a ll.i

cr i or
. >- c .

— to

7 v a z— o c j o
(0 —

O'r-
to to
c;
X' >-

a

lii r>
.<r ~
O r-
o

1- <t
o

iU —
rt" ~s
O iU
r~ cj

> a
rc

co
o o
-j rr— c
X LU
t> ^

IIa Ll

c^

.U .1!

I .) i )

III

rr
r

"

cr.

CJ cc
rj

«

t cv
tr «a

u u
o o
vU .u
c: < %

U II

^O L/*

Ul Uf
rx a*
a cv

11 11

in 10
ui iu
cr rr
a cv

itt

o
o

tr ~>

ro
rj luo 1

CO «*

X
CJ
— r—
CO _|
rr. rj
x cr

rr
O Li

o
T
L>ijj
I!" ci
lu r:

• o u
fO 1/)

IU
O [£

a

LU
J>

it
1

LL CJ
[

C 1 -3"

! n i~
corj

A*'

3
rr- >-

x .r

nn

> *t

c; h-
r to

>- V

J»>

0 o

ii>

o
<r

rv

co

1 >-

CO

7
LU
ml
or
c %

to

vt
• D*

c
~c

CO
tr
tr c
•<r

rc co

CJ CJ

to
I-
7^

LU
T"

1

lu:
- »

.

LU

LU5"
11- <J

a u.
tj
CO >-

O

LU
y
UJ

r» o
ui co
u<
rr 2

1 c - n
LL COV I—

lu z n>
c 1 o o o

o

-)

0 to

CO _J

j: x
1

•Ap

O
<r 7

uj in
CJ

1: r-

*x

x to
15 IU

">

U " Ci

oj
u r^ ;^

cr r* c"- u
— «— to

»- U.'

tj or
t a

CD -a

CJ

u< u
> o
r

iu
t>

2 cr

o rr
^- Lw
»- CO

tr

Z LU

Z CO
<x

u <OH
7"

LUO
t : cj
—w

II II

UI LU
fJ

tv t/.

to
CO

tu iu
r~ t—
^ r-

tv
o >:

*r i-

7" j:

— c

rr

tr

Z

;n 'O 10

TOOT
Ui o »-

T. IU rs» —
rr
u rr c

*

in
^ LU >" to
iu a r>

it>

1

1

<
7J
CO—

.

— 7
u
o to

Ui
IU UJ
w cr
ir 0
1

1

CO iV
iu *t

rr x
n u

a.
u

>rr
ll *T
tocr.

y
tr*

1 01
CJ

*r C
rr >

— > u.
-»•-• <r 1

CO |~ <

o »- a
:r x.—
to o CD
—' «j ir
— a rr
h I > l «I

CO LL CJ

o rj ~>

x y a— > cr

x > ^
» — ••—• >*

cr. -j —

a r
t: *c

CO V
NT O
x rr
-1 tr

li-

on 2

CO O CO
r-
LL' -J **

fi mr
O CJ —

a a

LL. _|
tr ax—
rt tr
c^ rr
r. tr— u

x

a

< rv
> rr

O Oi
-< CT
cr x
11 1 ^*

z co

I

I- o
*1 o
I— >
(O cj
c: :j

1 7 • 7
•M CJ

CD
>- X
O
rr

cr ^
u 1

«

2T CJ

11 1 U. CJ'
CO U. O r"

rr ll< -> • if —*
o O _J O r—

a r r

r- 7 .' or r-

r- O < if < Q.

o v > • >- — rr

> Cr C <J JU
-< U< 5 — u (O 1

»-i- i-- c > rr — >" >»-c

^0*1 ««

«t 1/ «t 1 < c wcr u <u i* - n
i I

to or
co rj *t
"0 v • "C

v" rr cj
< i—

c cr tr

to — CJ



85

CO

<

w
£h

S3H
Q
O
U
w
CO

o
CO

u
H
CO

D
CO
E-t

U
w
m
D
CO

S
CO
H
CO

J*

52
O
H
CO
CO

w
CM
H

1

lf\ CO
CM v
ro ro
*-« in
o O
• *

C3 O
• ro

CM
<C
c

i

°

CD
.
CD

o
IA
ro

i

«
-

a'
z
IX'

o
V)

in

-X.

u

fr
hi
.1

«<
o

>*

o

fr

>
u
o
u.
•—

•

>-

<

-r

2

CD

U» -

fr o in
< o >o

n ow
(/> • p

CO o
>: *i

LU

r/> nt» *r

LL' lf> CO
rv r- ^
< it. co
r> rx r-f

o • r

CD
u o O

X
(/?

U. co

o o

o

hi O
fr

a e orr it

to or a

00

to
ix
cv
*

>o

<

Q

ut

\

o
3?
O

>
CI

I

o
a
<i

o
-3

IK
00



86

CC

cc v o ots o ««j o a <o *n <v ^- »h if> k io h if, vr. r» »r ir ^. r» c n r \ ^ < it a -/ *< <c <c cv >oi';
.•m r- v u . cr •< i >• u ^ v f. cr m u u u a. a ; r.*f*» • C» ir *c m cr o r* j <i\ir m i\ r (\u t\c/ic •<

iv if ( c of ic a cc m c « f> < ic ir ir tc- cc v a v- a o*-cr r* a ic r> f\ k i' inc u ic
\nj *»fs ia im r> •*> v *< in rs 10 o >o v io rvxj m ro *o r> r> km i\j(M»\ o »-* u\ o ri h r> v i*j to im f-i

0 CJ'CV CO THT-iviT-iOC: 0 0 iO*0 <C-G »H O O H O O CM tH O 'O yH ^-t O oo o o o o »-« oooo
Id trie ICIC ICIrlr tCICICtCtC iCIC. ICIC IClCKtCIC ICICIC IGlCTIC IC |C|C|CIC)C ICICKKIC ICIC K-IC

1 I I I 1 I I f I I III I I If
1

I I •

a
-< o
1— CM
tu <J

•a 1 *

o
•

Cx o
!ui fO
; _i O
Q
X o

1

c- rs-g- c> to r- v c- co o in cm cc ro «r c -c in if> «) o «hm-io g o o ro in in in co ,h </ nj cm oj cm o
*t < ip tn %< u% v o <> u' ir a. *i v v v m ro ro *j o tr- v l'n m ~* « r* »^ « * -

°«"

rro CO. oroom-rroAr-cco creo C fs UJ N V f1* CV CO 0> Kj if> c. <r r-3 c: o <c *t on. r- ^ *r o
0 0 an o ro -n t cm rv ^ a v Otti ro o r- ^) h <c i> N (\- hovir tt^oc ro io r? o ^ to o.

ao CO O .H H o ^ 0.CS ^ Ri*4 »H CD ^4^4 O ^ *H CJ ^ ^ c. ,1 O O O o CJ O ci o ~ oo OO © o
1 4 * .1 .1 .| «| 4 M *1 4 4 •! 4 M « •» '* * *' "< *• " "* " «••!•••• 4 4 ! * •! 4 •

tr\fo voro o<\J^r r^cr-rv. t 4^h o-'vr f - o <\j n to v h< (O »o r> n >o ffi a: h »o 10 > c-»*r o^j-s.
rvj^r OHOrsinN(\jiA(\Jif\ ifvo o o oroc\jcoc\j -»Hor^ *h r^. oj *o cnj o o (\> h ia rv. o ia o ro
uuo o rv Cvio *4 *-*f3 'O *H >o y-* <r 'O if ^ c\j r1 oj to *0 c- <; v o t _**u> ro o. cv- o. -o c> cc

HO OO VW) C\J vO tH *T T O CM CO V N O lf\ O O (\J lA f) fNJ C" O lA lf> \T CO rOC\l r^tr\<->CJ10 Ifi O O
*-ilO |CIO V-IIOIO IO IC_» ICIO IOtCJ> ICOICD IOIO ^-i IC; (C JiO IO IOIO tO IC>lt»lO ICIO IOIC IO t-t O ID -rS ICwlO

C^O OO OO'OOOOOO oo c_> o ooto o o ooo o oo o ooo oo ooo oo o o o o
« f • I I I I I I •

I 1

I

"
I

1

t : i

<s

a
or

>o iH ro CO IfN IO ro <5 V o Q c> o H ^ ro a? <J H •a

a.. CU (V ri •»-- LU O ;o* O iil r> o tu tu T-i V r*j rj o o
ro «c ro IO CV Ov fV ex CV o O CJ o o c c o o o o o o c? o <r o

ro IM O o o o o o o o o> o o o o o o o o o o o o o o o o o o o o o o o o O) o o o o o <z>

o a o o c o O O o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

o oo o o o O o o o o o o c o o o o o o o o o O o o o o o o o o o o o o o o o o o o o

OJ
fx

n »-f o'f^ ^ v t h o n co ^ h ",nr> o ^ T) n *o o 'n > -n m o ^ a *r fl'n >-^^>^r
O v-( O »^ rl^C* NO> t.~ *T IT. O Uj >0 <5 ro O G u~\ CC fO V" Cm »-< O N V CV O cr_ , ; . O f0*0 «X.O ^*&J (CO
J* > •> rH A ^ ^ .-v 3 -O n ^ J* rH O C\ O ^ => .V "O ^ £\ I\ O O O O J O *4 *-* ."M ,M M .Vi

lT. >c r- cr cc a o a c cr< h«h ^ n (\ (\ cv (v r^. r m k; r. ^ pt v v vvv ^ w vv
O O OOOOOrHi-H»H r-**-4^-iT-*r-* HHHHrirlHHrlHHHH.-IHHH rtH d H

4 • | 4 • k 4 •! »| *| »l «l •< •! •» •» •! •! •! •! « •! «t *' •» *» •

>=> o o o ti o oooooooooooooo-_>oo oooooo ooooooo:

lor
cvo -vr ro cv r- -< O K)

i
uj CO ^-1 oro ro cC/ ro o la CM PO oo

ro cr CM co m ro o o CM r*» cv *C o ro ir

Qu o NT \C\ r^<o CO o o O H CM cm ro ro >r NT NT
ro ro ro ro ro ro ro

r— o oo G o o O O o o o c o o o
1

1

1

1
1

!

>- X f

i

O' if V fO < CL- CV IT- O' cv if * to r- *c o n-j ro cr

r^cvjo«ocor^corov<)r^(^r^cor^CMtOM'0.>')^oovooc>
^ ,r fs O rH K: lA «t Mf) C O H CM V V tA LC> >C f^ a. CC

ro ro ro ro ro ro ro ro r; ro ro ro ro ro ro ?o ro ro ro ro ro r"; ro ro

oo ooooo oooooooooooo ocooo oo oo

UJ
111

co

rr x

2f

a •<

u; 3
iT r-
o
CO CO

o
LO

ul

r-

< a
^ —

i

c

cr tr

c a

UJ

UJ
o

a

o

or
C3
o

o

tr
c

;
O

u
to
Lb
X
CL

? 2*

CJ
•

CO _l
-«

CJ —

.

Z2 CO

C 1

O CO
l/t

LU Ul
C- u
-t: cj
UJ
ca ir.

a: x
a o

*- a?

*r

CO
<r -«c

LE J.
ui rr
31 il

il

1-

C -C
c_*i X
r—
CO

CO
>* u
5c -r.

cr. u

~i JO

I

o ;r 7"

lu o
u: 3

z> cr
C C 7

en cj
c —
^ CO

-*! O -1

CJ

^! r- 3

c- cr

UJ u.
o or o
c a
rNi ui

CJ CJ
<t ^ ^
(i — in
IU JC C/J

3" »- a'
<C O IC
U 2 d

2
3? UJ UJ
UJ JJ UJ
u* »— a ^:
CC O Ui
CJ 7' C U
co cr

^* CJ
.T J OU)
c <c

-J ^
> Q- Cf-CJ
uu. ^
Cf CS C2

CJ — C
:t ct c
cr ll o ^'

Ul J. LU <
7 7 C

UJ
o
too

o
>
CO
LU

J-
cr

_j ^
I— 00
2

LU
cu r—
or JJ
cj rx

to
i>

2 or

z e

o o o o
LU Ui LU UJ
CJ CJ CJ C)

i2 *r 2
u; u. u m
ui _j vj u)
CL- CS LU UJ

aJ iX CC

CL Ul cL Ci.

Ui

CJ 3
U) CJ
4

(/

u.
<< o
t

)

00 UJ
. CJ

U L>.

uj in
X JL
4 or
u a

t. c
3 CO
or tr.

I- LL
co a
*r
»r U

i rf-

u. O
o

CO
o
tc >
C" t-

CU CO
CJ si

ZIU J
U LL <t— cr x
g o cr

Z5 CO O
2 :

;> o ^r
i-

_»
i c UJ— o— cr —
3: o
r >

>- CJ
CJ — -J
< Ifj <
< m

(D r j
cj -c ^:

• c -
LL
> Lw. U.
UJ o o

u
Ul
or
CJ
to

c
>-

ill o
CJ Cj

C T7
*

CJ

CO CO
a. <
_ o— u>
JL -A.

CJ O
u_ u.
o o

UJ *C LU
Ul o
u;
Ul LU L/>

LL IL LL

iX O

-c

IL U

r uj

to 1 U UJ Uj UJ
<t c* i-' c_> c_'

^ sr -i ^ -
u cu u. i»

IC UJ to U) U)
»S U LU U.- LU

x or lc or or

a. r CL CJ CJ Q- U- Cw u.

• I

:

!

2 cu
a ll ^
U UJ UJ
< g: u
a_ cj co
co co

a.
r> 2 o
c c u
X s >

ic ur
cr —* «t

2 cd .-r

— a
j> -j

>: fc- <
jr r-

ct, > u. cc

cr 1- —
^ >-* cc cc*

< r> c
U r- L. *t

o o
LL *r U-
^ -U Ct

uj *.

cj -c
cr, (Y LU C

I— CO LU
>- y. u j.

^ UJ *X -a.

< u a. 0

UJ
* CJ

a_

CJ

tu

CJ
<c

if.

LL
~

cj -r
- —

x >-

cj -a

lu
u> >
o r;
t/j j:

l~ Z'.

cl cr

jj
iX r-

JJ O
< J-

CJ
-J

LU CJ LU
U J> u
cc cc

co o tr lj
a to uj to

r —

1

to ro 21 <t jrceo; c
cr ir. ll

<. CC L*_ CO

I£ U •— CC

>c —. Ui r- U'

CJ U CL — »"

< r 1 r »-

a. a. JU uj
Q -* !

U. Cl

LL O U. U_ U-

r> OOO
cj z
a: o uj lu cu

U L. t ' l *

cu' -J

C - C I! " L- r U
«— CO CO L") L/i

r- i-: Ic uJ u
cj o cc u: or

< Z ll L. C

UJ
u ?

or or
cj -x

<n y. ai
O 7.'

2 —* JJOC r-C
A -» U.

LU _J tC* CC

r— <: uj
x »> »-

1- ^- t- 2.

*i Lb
*/ -c 7»

V». — U
b_ »-

.r o u /.
»— U-
—• CU X

ja.
ir *t -1

IJ U lv Lt

« U)
t/- ^b
JJ fX lU LU

i. CL CJ

CO
r-
2
uj 2

cu
LL U
-i cc

IU O
-y co

aiiu

CwOC O
c

> to

_) uj
<^ o o
^-7 f C

cj cb
LL* — i-

co ;— > iu
to -c >—

U > -J— y. js

to -r cj o
7* < z —
- c/

-<t U. U-

-o O X
- • k—

CJ UJ LU —

•

CJ Cj CJ

u-u. u o
.1 Ul CO
u: cj UJ cc

DiC XD
CO u 1 c.

! r» cr I-- r-

*t 2 -a *x or

h a < X — **

0 X 0 -1 CL
-j Uh >

i'a . ^» x cc. >* cr

1 «c i- <t 0
l> sr. a a

a >*

cj
CO >
o o

-J
rr (9

x 7* :c lu lu cr o
c < r c 1 c 2
C) J < li, M Ui
fx a cj ^ r- i c

**

3L

O
cc
cr 2
u -i

^ a

I

0 c/)

o rr»

j> j .

_j a
*c I—
X cc

Cj >:

<1 1—a.
a -t:

co o
2 e
•— lb
cr. z
— 1 a

J M C)
ct o o >-

< m > j> O
>- cj o _1 a co

CO O O -J —* o
ir- u rr, e — a
CJ >- Uj -1 *t

^ u c a cc

- 1

II' I- U O t- CC r-

aoohouwo cljoco-*

GCSCOX JJ CC O Uj X U>*^^
m uj _| C) *JC Ui 2 CL UJ t/* iU X t-

^ c c>r clu,v-> —
boa *- Ji Jui con u -
«j x <J </- •> u a o. a •* — — *

ll»

> 1-

O <
^ Cv

)-

2 CO
r- CO JJ
< O X.
T. 2T r<
— c
<- J*. -J
«i •- u:



w
Eh

H
Q
O
CJ
w
CO

o

o
M
CO
D
CO
Eh

U
W
^
CQ
D
CO

W
>-3

En
o
CO
H
CO
>i

2

O
H
CO
CO

S

w

H
Eh

*c in

O ICIO

o o r-»

• * *

IC loft
CM

C3 <\J

CM ITt

•o o
IO

o
o o
o o
CD O

XI

o

• I

> CD

v-* r-i

CO CO

to ro

co
<t ZD

2 . —

1

C 0-

ui o
«» Hi
o <

yf.

uT
!

X. O
|

>- Ui i

I
or £

!

i

I—
*~ u >:

c/)

a -a to
at
or a c
X Cl O
a 4* w

o
IA

UJ -

Ut
or
<.
z>
o
CO

LU

AJ >w
W AJ
CO o
o o
CO LA

*

ro cm

Ui
La

(X
1

1

*1 CO
!

> LL ro; c
i , a* lA O to

o o o
o o o NO

a • • in
CO CO AJ

or
KxJ * -c

>- O
1

1

1 _1
1<
1

|

5 !

Z
« a

1

1 <o
-J
<t

; Z3j

injo CJ
u
CJ tn

IL'

J
°!

j o
r

'"l

•«
l

>
LU,
C,

O <
1

_i o
to -4 ct

o CO 3 *1

«-i lu a o
i cr —

•

Li! e; CO
IU UJ

; a a CO



88

C/3

tD

%
W
E-*

H
Q
Z
O
u
w
w

c m icr *t

~ ^ it *« ro r-. <v *r ir »- o ^ < «^

m c\ \£ if u cic o o v> |^ ^ _

I

l c
1

1

' o
o

n OC
»-

UJ rsj

'a i •

i

CD

i

: cr o
CM

UJ IO
_j o
a t\l

—

CO

o *; <x »o <i f^>

•CICIC IC»r|C |CU
• (Ill* I

ic-ic it-icic (cicciciciac idic kkkcicic
• III If f

CD CD CD OCJO OO O CD CD O m J ' ' ' ! M 4 " *' *••'«•

*c v a a ^ <c ^ o tv in rv ^
trier m M <g *; r ic ^ „ |C I? o ftca *r r*> t\i m ^ <y ,>i H v\j v o v'OTi CM vl O «-f O'O O © c* o <0 O -.

t'-ic (cic ir. »c ic (c ic Ick ic icic ic
1

!
1

• • • ri

in ^ *r rv <> ^ ^ ^ ^o ir a- c\ o cr it cr.* iv r. ^ £ r?

•h to k> o rv ou cv (v. T < „, <; £o o ,^ o o ^ h a u a q a oo
' * '< - < i -i -i -i .

i_» o o <r> o o o c .^ o co

li^ LT CV O If

O O CD CD CD O
II III CD O OO O O O CD CD

I

O <D CD CD O
I

CD CD O CD CD O CD CD o
I f

OOOGQOoo CD CD
I I

O
CO

o
H

1

cr o f-l *H fH CO
CM -*D a> cd

c K. M CD <J IT. **0 v r*:X OJ t-l «-| O CD O CD O
|
o CD CJ CD CD o CD O CD O

• a • • • • • • •
; o O O TD O CD o o O CD
Ui

o o c a oo ooao o o o o o o

l\< IV >«J M. i\j »< r> t-l i-« ij o o o
Cj c-> t. o o tr> o «r. o c ^. o ooo oo oo ooo oaoooooooo ooooo ooooo o ooooo ooooooooooooooo oo ooooo oo ooo ooooooooooo coo

E-t

u
w
•d

D

w
Hi

w

o

H
w
tD

<

o
H
C/5

CO
w

w
s
w
hi

H
Eh
hi
D
s

'iJ rv/ rv CM r* c\j no
a rv rv IO fsl c o cr in< TD -o XI x> r-4 'S. ;v rs -v. =>

r. cC «v CD : r\ \' • c\O ^* o fH ri tH
IT 1 • I M •! •( •! •! • 1 «| • | «| •

D
cc

UJ

n o ia
v-» s£) O
\i

o»

•I •!

v O-

r: K
tH rH

I •! <

r3(VO >D0JH Onm,\lO tH«OrvrOr^'OT T H Tl N D,S° u » v " *> V <-> H U, it ir. CC C l*y Ui -H UJ CD CM IT. rv O C c O »H
C ^ ^ ^ ^ 3 ^ m dj o o «o v- ^ n r» n n i% n o o" o >or, rr. r

,
ro k> v v v v >g m m v; m ^ v v v, -g v ^HHHHHHHHHrtHHHrt rlHHrlHHHHrlHHH

( »j i .i . M , #| .j # , #| t| ^ g07D=DOZ3 0003 CD O Z> OOTDOOOO ^DDO 3 DO

^, ,^ ^ ^ i ^^ v rv c- cv cc < rv ^ tn ^ a; o Nriincvj rv c\ ^ r- o r. o c_ in. o o ^ ^ c.
? 0 ^^^^iT^000 ^^^^f-vocuro^^iAO^ ^^^-u^a) cD^ri:ScD^,?( ^CM

^ ^ ^ ^ ^ ^cDior-o^-tHroorvo o^cmcm-t ir^rvr^a: cc cc. o c wil^w
5f ^ ^° ^ 5*^ £^ ^ "r ^ ^ ^irio oh) o rv rv.rvi^r-rvrvrv.rvpv.f^rv.rv.ajio.o^^ o o u)cu coro ro ro to fj i^» fo t**/ 10 io K) fo w Ki i

-^ ro f; ro io i^/owr-rorn ro ro -
! k

1

X
CD O CD CD CD o CD CD CD o CD CD

1

CD <D CD o o O CD CD CD CD o o CD CD CD CD CD C C> tD CD CD O CD CD CD

i

I

>: 1— i

1

>- i to r>

1

<t
1 UI UJ —

1

1

cc
1 2? CO UI o O > K-

2£ UJ CJ — 1 D* CD ui — C>
I ^ o Ui UJ ui _i »— Ui X X 1— •< 71 if UJ
i

ix a 2 u a u -«* u U u <J u CJ il u U <J 1

1

"V LU Q. Ui rr CJ c o < _J m'Z •*! —

.

UJ <
CJ cr CJ o to cc cd r- IJ h- a tu Ui X cr. x UJ

CJ IL' UJ in CO o to CL i? LU 1- c o o
UJ

!»— in x t_> 2£ o -t CO U. to UI c t: X rj ir to to »-

1

*c i— ^ ui cr O UI •—

•

a. 7< o Ui C -<? u IT- <. c/. o i

ir UJ UJ o o UJ >r o to UI r> _J O JJ X _J u to -jr. :< «* to CO- :

i

Li c. z > u c u -n u u fc- <i tr •"» c c/ > i>- c c u 7* .

1

>— tr o to <t or. o £: X _l »— X to >- X X iD
i

1

!>« 7? O CJ CO >- ~)
CJ) > t: o j: or >%» q tr h— > —

(

c > > CJ cr j
i

—1 vt J IU cr m O to o Ui to >— o UJ — <t ci UJ ir -r X -J T»« .

i

mJ X -1 o o _* CO "i Li' cj cr a r> cr O _J C -t r> r? cr o X k—
1 K-

i

j

<t D> <C o ~r o UJ r- cr ^ dC z> <r UJ ^c • •—

*

O <£ to

!

rr r o o 77 cr r> _r rr CJ o c: i' u o ^ _

.

>- 1- CJ X o ST o i

L3 ULLUi iy. — . * o Ui U. CO «^ > o fv c/J D> CJ (O CJ 4 C CJ -a «* tt IJ l/l
i i

>- U in C" »- u •—

•

IO _j DJ X* cr- er CJ •—i »—

i

•™ ' D* *- D * vt U O
c/; ir _j vc o > Ui « CO «* ro ^C _J to C/) CO o i- x to or. »o CO IU to 1— X -r to

• "C —« i- z~* to ««r UI it -c o — 1— *c CD •< -a ZJ -c to LU O 1- i* zj O" X
a! _ _< i/. U. e; a ir. —"* I- CJ _ — tJ .1 (O > LI L.L IL »- cr I>- > CJ u u.

-c -y —

»

CJ *J tJ to « ft. h- "«* O L>i a ro »— X cr cr — ¥~ . < if X< X (-1 x <n CD O t/1 CD vt u «r. LI LL <C C_. _J X i. x x i/; jj UJ Ut CJ vt ir vt

i

i". »- -j < C tr G -r «* U IT cj c II < ^c l_ C. u i

f

.

1/ a if u _ tt t/ . u — X c u u tr.
1

t
CL L U L u. L. -r zz u_ UI II. u U. U u. lu U. >- u v_ 1— o V- L> UI vC CJ u r- v- Li- LU o

i

UJ OOO o o Zj o n_ o O o o o o X o UJ to o o o o > x r- j- o o o o o > o
u c# c: c_ C" c c i u UJ 1

- o
! Uii>> ui UJ ui rr. in ll, tO LU Ui UI UI UJ IL UJ UJ t/) IkJ cj xi 1— CJ uj x; r- O - ^ i_ UI UJ uj z: (VJ !

!
1cr c* cj ci u U Id CJ CJ CJ o CJ O u c; cj U _J c*. C/' CJ u C- CJ _J _J o o

' v: -r ,r z i— ii o X UJ IO UI r> o _J v* < ^r -t 1—
I I

41 U U u. u. tt C U rr Ui u Ui CI ' UJ IV — u» c n tr u. c- >-u: t/< U L" O rf u u c? rr
l/> _J i/J on C/J UJ _J CO ui >" to i/J 1/4 -i */> X vC iO c/> -i- t/) CO DD t/i • */> Ul —

•

Ul

1

>- ,o c_ iX U. 2. o a. U IL u *- Ui U. U u. r- C uj >- .< X •

.

CO X ^ 1- X
1X 'JJ cc X X < C3 X < cr "C X ft X O X *- • * CJ o Ui X o UJ O Ui X X x cj o i

a a ca a. a a o v*. a. o O a. CL Cm, a a a. i: a o a X X i/) CJ X £ *> lO < ^ X CJ CJ i- a X t o i

u r-

I

u ~< i- u t-

1

• >
m.

j

CJ to u a X C _J »" u I- X
.

7* i* 1

-J _l <* o O ~) Q vl to O o D C/) O CD •— vt O X X u ir »- <t <t *x to >- CC I— a
a. *t -t > or x -_' vo 3 1— > 7. u« to *J X J» *» UI Zf o *C 1- _> CD X — 1

)

«c a O CO X o * o UJ -J X *c ^: — o o o o a a o vt x _i —\ _i 6 r- to 1 a 1

* o <d >: CD to
UJ CJ UJ UI CO .c a ~r h- —J t> CJI- —j tj >- a y ;< w—• •—

»

u' ;< to cj *\ CJ u Ui>- D" cv
1

1Cr cr r u c —i cv ci ^_ to a •a u to C 2 r- — t: 1— > tr r- ^ c c — C" c
:

-t C- « • I an) Ui c. Ci. - J vt >- l_> ji -i c. t. ** j- -J Ui c> -c Ui C -l c ft •

i
> CJC c: r- •« u XT CJ a a r? <^ t« > r

*
r f * r» • / 9 • »

»

^» .. • •



89

w

w
Eh

H
Q
Z
O
u
w
to

o CO
o

u
H
CO

D
CO

u
w
«
D
00

w

w

CO
H
co

o
H
co

g

H
Eh

hH"

1

CSJ

Ol PO

H CM

O CM ©
V, • -

-<

Ul
X

;

1

LU
(J 1

i

i

Zil
1

' -*
—

*

1

' < co co
J> u

tr o w
u. < fO >o

1o CO
Ia • • o

CO co m
•

i c/. i c*. *

rl>- O Xr

-J
1

<v
!

1-

1

to

1 !

=>
1

<J
jU. V cv

m « !

LU !

tc

u

I

o

!
<

1 £
i

i

•

1 *
1o

1 g I

to
O CO ID

1

ID a •

cr
Ik cr to
— 1 Ui Ul
c a tt -1



90

co

I
w
Eh

2

Q
£
O
O
W
co

o

o
M
CO
D
CO
IH
U
w

D
CO

O
CO
H
CO

2
o
H
CO
CO
w
s
o
w

w

H
Eh

D
S

Hi

CD

cr

Ul
-J

X
C/J

LU
IT
Z

o
o
CO
cr

xr w rv ^ „r o cv o tc co to cc cc cc o no >o -v <.% cv cv sr tn o in o ro ro c> c »i m v <v n »><t k\ wU U v<J 1/ m in 1M U\ V O n U^U> IN, |(N *fN LO « |X v-. I*. IO (M <C II* IO V 1X1 LT V, Ui fO n<j *- "i Ps.
«f VNVC* OCC -c: NT ro vo rr «f/ f 0CV«0|OV*C<C>0«>r>l0O«CVIACKf^^<UCNi^ir(«i V O ro rH rgro ro t-i cr* -o rv »r o co «d r> xt ,i sr iv o (> rj ir\ rv -r V(AvMy soo-o r*J rv ini m- *i co no xf m ro tv rvNK-IC't- <\ICMC.T-lr- (\ a<\ »MrlClC C N (\ f*. f f IC O in «v IC CN. (V CV VIC. K;|C f\ fN iC CV I C f IC IC

CiOiCiC CiO.niO.OiO.OiOIOIQlCJi'.^C.riOiOIO.OIO.rliCICKJ.Ol'
• • » r r I • fill til icd jcdicd -o oioic.cicioioio

I VII

X

£ £ SfSSCiS^C'.SSS ;? l? £ ;;, 5 ? £ £ ,^?v ? £ ? 2 ? < .7 s r

*

•cwricio air- out *c r7 *,tf. tf nMMin.vn.irMf^ C * * 1

r ir o iv o. H w . f- ^ v/ v <g c- rM OOMIO o^e» n ^o»w - oo* o«wr>H cd ^ ,o r» o .1 ex. orn o O o *-i o T < .

CD CD CD CD CD CD CD CD

* <: it > r^- it . vj > u
*c r* cr h o »/ \r

fv

«>C> a ic: i r« o ^ » r »-
» r • a t r;

er •» o if r ^ u c f >• ir (\ k

j c> o o o o o o cj o o o o ct» o cr o o cr O O O O O C-l O C CJ O «0 €T

iv cc a: «o 'o v ,0.0 m o tom o cr,w iv <v <t^ *r- -«h o ^tn fv /v vc tr\ ir. -r ^i rvj *o tn rtn da>irt^^ o ^ ^ *h v r to i<\ m co \r o k> o o ro nt xr »v cvj oo *r v tf\ ^ cvj tr« in to m o ro io rv ^ in to
ir:. itv -<j cx <r:« cr (\) v ir - U' «c o u> vr< ir i»- ro rv « c-mio (v o o io o-ic <i *C O un v r, cif. w o k» «j
.o o> ro in ro ro m o-o c\j to no hic *t o vr <\j to %mc_> ia*o -r icj mc ti> (\i (o io io Oi io (mt\ to n «o iaicj
<\j i »-

1

y-i i f r.-: | c ,rl|C |C:r<IC3|C|Cin nlc ir leu- ;^ ( ^s-nc-. ir-iic ic irj »i |tr. ic icicidrHr k ick ir IOiv+!Glca

IO l»^:OIOIU lOIOlOlOIOIOIOIOIDlCIOIC.OiOIQIOiOIOlOlOIOIOIOIO.OIO'.'JIOIOIOIOIOIOIOIOIOIOlO

r- e> rv cc ro co c:- rv cv o v-i <\* <r o o ir V'OrtNcfrorovvcojc: cc o v-^ o- a ltojc- ,n oj cv <o
<.nj *nj »i> *r t> tN* r> iv o«u is u\ o v t\J cz» -jj u\ iv. odd a> t»j ai iv o <-A f*v an in v a\ir r> > j i\j INJ t-» r-i0 c c; Cv. c- a vo tr to <\> cv (\- r*** c\- cv c- f** cv c\ »-j o cr o c: c: i-( o c. o a c«<2<Docc=oo
"T" fO CVJ t-< C5 <I> CZ> CJ CJ O O CD O t_> CD C> O O C- CD O CD (~> O CD CJ) CO O C> C~> O Ci fr* CJ O CD CD OOOCDOOCOOOCDCiOOOOOOOOOOOOC^fDOCCCDCOrDiDOOCTC'COeDOOCDO
1 *l «| *l «| *| «| «| b| t| *i -i *| *| >i •! .i »| .i «| «. »| •» «| »| »j »| *| »| t| m •) «l •{ «i *l *j •CSCaOOCOOOOOOOOOOOCiCiOCOOOOCDOCCCD^OOCDOCDOcrOCDCOOO

LU IV rv po w-i V CM CNJ o W o T-f rO r-4 CD '> ICN a- ro r-f rv. o *o <x o an XT *D r> rv rv XT UN CV ro VT rv 'O o
CC Cv o tCN CC cc \H CD rv rv* ro cc CD o ir OC vj cv CT cc r- xr V ro CVJ rv IC rv «H •H. CD CD CV "T LT> Jv

<x CD i> no c> O ICN rv cd ro in (U CD r-> v< cv ro ro *T -o rv rr: CJ» IV rv o ro sr ' r. •»CN vO NO NO NO
»r fv r <\ K, ^1 IT io IC **: sc >C rv fv r> rv cc CC cc a CC CT. a cc <X o o o <r o a C c> o cr N> o o*

o CD o »-i y-f «-l *( «H tI ri *-r rH » t-t *-? Tl r~i tH t-i r-* T-l « i rH * I vl «-| vl * • *i « 1 • r rl
CO

or
CD CD CD CD CI CD CD CD CD CD CD CD CD CD CD CD O CD CD CD CD CD CD CD CD CD ^? CD CD CD CD o CD CD CD O CD o CD CD CD

cc
IV cd ro o» C." <; CV. ro o CV O O C> CV Cf> c rv CD *c xO ro c: "C CD ro l*H XT NO IfN cr. »-t cv C\ sr *0 o in rv cc

LU l> oc vG o UD *-| cd rv ^-i CNJ *—

4

o vr t-4 r-i CO CD CO to to CO CO O CD OS CO rv cd in CD NO CD rv ro m
i CD CNt ro %o cd ro |v CD XT rv o cv rv o CV rr -to \0 rv <x: O *H CV V V NO r * cc o o CD c H Cv; <\J CJ ro ro ro

a. O oo c\( XT vO rv CO CO o OS o CD CD CD CD rvi cnj (NJ CV OJ (V cv rv ro to ro ro ro ro ro ro ST V s- vr T •r xT sr sr

CVJ <\' ro ro k> ro ro ro ro ro ro «r V v sr *r V xj "7 XJ V V XT ST sr xr «r xC V ST xj xx

r— •
i CD <r, CJ CD CD CD c CD CD CD CD iC CD CD CD CD CD • CD CD CD CD CD CD CD CD CD CD o CD CD CD c. CD CD CD i CD CD CD <D CD CD CD CD

cco

XT*

<
C)

t;
<v
Ik 0_
_J o
— Ui

x
it i/j

> L'.

O tc
cl a.

or
O i£

O Uj fca.
1

OC ^ IU
a. ii' or

o o
uj en co
X

U. r- o: 5f

iU CJ o
rc z u.
o • to
CO > ">

_i or ru
^» «< c:

o :> >r
c. c cs

C/l LU *—• - -

e r- r- —
Z 2 < >

?—

co _ i

< lu ~y

rc ix. co c*

LL cr.

CO _

^' U.og i o
U*

LU LU or LU
CJ CJ CJ

IV li Cc U
to -J U f C/i

u. c d: u j

CC LU < cc

a (/Jul

-a d.
2 —

r; u.
Z3 a
Cj
CO LU

c;
r- ^
a 1

1

_) LO
Ck u-
£0 rc
*i a.

u<
CL

O I—
(/)

LL 2 2 Ck
CC il
cj cr >
co ^ _J _J— •< _j

CO >— -*c

^ rr
-r lu co
C 'J.. 3
C/I -3 z
cr

LU

c

CE 3

LU
(1

o
5-

ir, r-
^ <c

t/>

U. iU
o >
o

LU X

u O
u
CC CJ

C)
<c
as

z
UJ >* o
UJ LU Z
cr u» *x

o cc
CO c/ >

t/> LC

O .<!

C C
_J —
or >- »-

CJ ^c

cr a r-

o c
tr. tr >-

o cr »-

lc ll
if >
u i-
0 CJ o
UJ UJ
U IS. - J
^ ^
U' u cr
co to i-
LL II. 2
1C CC LU
a- a. cj

LU CO
CJ
ZZ -I
* LI -<t

X
CO cc
3 O

> ^ LU
>— IU

cc
•j: uj cO 1/3

3: o
r- o

>—
CJ -J u

t— z: LU
^ i/) a
c 3 a
«j x rj

r* a
LU
> U- u
LU o o
CO UJ LU
-< CJ CJ

Zi ^ ^
ui u-

cr u. (O
«( u IL

x cc a
cj cl. a

z o
LU 2 «
UJ U.'

CC LU
o .7 cr r>
CO O CJ H-

CO
2Z. *— CO
o <

or o j
2" CU <
*x I— I 3FT

T *~ cr a
O J QLU
r> _j o s cj

"C —
2 sr z e
O CJ O — J>

u; co *«x co _j co
> -a . • <r -a l'j

LU CJ ^ O - J -J

o 3 c t? i/j —
cr. -xr *x r- jc

cj t- 1^ CJ

CO o
a u. u_nOUOVIQ

cj c v.

CO LU * IU IU UJ

e cr u t. 1

< mL 2£ Z C ^
a- u- •— a. u:
co to 2. t/; tr: co
1" LL >- Ui < Li

rc x lc x rc

cj a. a. cj a

C3
a
d;

Uj

LU
CO
rj
<
_J LU
0 CJ
a s
<c <
x

U. CJ
CJ

u
LU S
^. u.

cj

U C/'

Ll< >
CC 2
a <

z UJ
LU CJ
iu
cr o
cj >
cr>

cr

z z ui
C C _J
—• <

CJ CJ LCI Ck.

< *- U. X
• >- LU

ur v i

IL m 2 3
D. ^T.CJ CJ
<2 -S «^ _J
O CO

a. a a ".t

C" i-
»— IU IU
C/i tj cj 'JC

> U ' u. o
DC U) Ui •—

U U LL to

lu tC or
"> a. a. x

UJ
z
LU
CD Z
CO LU

LL

z or
c o

t/i

I-
Z) z
c c

c tr

z or.

< Lw
i—

Z h-
LL.

UJ 111

u u;
<t or
a cj
CO to

u z
rr c
X
i- >
o

cr cr
z
r> cj
c: —
x to

*<

>- o
>- 3'
<

> CJ

z
UJ
u z
or uj
CJ UJ
to cc

o
Z IO
c
z

_J c
cc— z

_J CD
*t 3

z c
LU CC— cr
CC UJ
c z

to

c o
c
rvi lu

CJ
*t .±

rv u*
LU t/i

J U-
*t LC
cj a

co
»—

z
LU
X
cu
-j
LU

X
•4 IU
U_ CJ

>- o
_f >

LU _J
7: <l CO

LU — LU
c : v- _j
CO z <i
U X

rc co
c;: w" t-

LU I

Z 3
LU U. LJ

CO
I- u
C.) o

LU
CJ

-T ^
EE U'
I- LO

LL

UJ CC
cj a

u a
cj o
LU LU

C3
Z 2
Li LL
CO LO
u a
cc cc

a a

LL

D. O
a c

>•

c_i

o
ro

LU
X

to
r—
or

o a
z— LU
cd rvi

Z —— CO
cr <:

:c
z a
CJ x
co a
Cr*

LU r-
a -*

re
LU »—

LL U

LU
CJ
z
u

-i to
U U a — a
IU o cc z CJ
z co a o co

c cr

U)
>- z

Li

rc
.*-t

>

3 r- a* C/ -)r- —
Z o "~> in co a rj r— rr ** i- o c/)

xi'tr 3 a. ^ j cr x o > r- z > r-

xtr* t/)ox-ccnrcxciocoo-iLu
cj .j cu ^ z" cj x c i- i- a a c co a

> r- j-P c. cr u
*»_jrr *" o . ^ co

2 -* im "v r> "i. _3

o a <j cj o >
JT U' O r- . J IU .J

i— t: n:

< Z O CO CJ
_ k- r> co
-J •< X X >c

X U' z<

o_ >- r." -* -«« <opo:
rc ;* o > x
cj o co co o o.j-j—*"^*a
t/i «—• o u. rt a lu »-* *l to >-



co

<

w
Eh

H
Q
O
CJ
W
CO

o

O
z
H
CO
D

IA C V
V l\jv
cc fO CO
t> CM

• mm
<o 10 o
» » Mr

O CO
in in

CM no

IO IO

oo CM
G O
g. go o
0 O

1 • I •

CC CO

In

CM

91

CO
Eh

U
w
1-3

PQ
D
CO

3
hi

<
fa
O
CO
H
CO

X

z
o
H
CO
CO
w
«

w
ft
H
Eh

2

to ro
*r v

cn 7
LU

>- Ll_

rC GC

o
o

I- o

>- o
I— 5T

»- u.O o
-<

LU

or uj
r- i/>

Z LU
LU CC
cj a.

o •*

^ h
*- —I CO
CO O ieC

»- 2 O
o tj
^ cj

UJ LA V
or m r*-

-c c\j

o to
ro CM

3
o
10

LU

00 »-*

G CM

LU •

O

1
•—

•

'

CC
*t CO cm
;> LU LTN 00

ft v ro »O 1

u_ <t CM CO
O O G 1o

a • • H
to CO oo io
'—

1

* ico LV «t O
>• O ro o t-i

_i
i

-ct 3e:
f

•< CO •

L. ! CO

|

_»

2
• =>

in c-i !

v to
IU

o
i-

LU
7
o

_j

S 1

CO «<

o CO z>
Ir- Ui a

cr
LL e: CO

u> LU
CC CC co



OJ

92

o ^ oj v <o uhm u\ v o »-r^^osc occ*o*rro<>cc>ot nx ^ ^ ^ ^ ^ ^ U ' ^ ^ " ^ rj <NJ ^ ^ ^ in u^ <^-oa>n^r,
v w oy«r)inu» in -v o ai «oio a fj ,-
•r- ICT IC-.<Orv (V k, K'it-tC >c in cvic cv t\ CM v*c

* *0»OIOi©l©IOiOI©f©40iO»oio*©lOIOiJ.o«^
f

: • 999 * • iiii i v i »

OlOlOlOiOiOiCiOlOIOli

CO

>
on
w

Q
2
O
U
w
CO

> -J

OJ
03

LL

a

r>> (\ c\j v o n o
>C C If V
< c ; if i c > <\ o
C IT C\ IN C

(\j ooc\jfO

>o o t ^o m
to <n, v a io
io o ro in ro
C\J li~t-r-t l*-f|C-

• • m
JO IOIOIOIO
• » » t

io io
•-h \r
a> cm %r
ro *-( in
ic
• •»

lOIOlO

orj orom o cr ^ ^r^^<rvo^<>^inr^i^NOLnin^>oc\,r^>occ ri K) d c> l-a oWin £«>^^c>roc>c>ro^^r^c\i<o^^
£'<=> cm co >o hic <r vo cm co tio ltmcj -r ,o nio inc^coroir^ncMAnroo'O tfvioicr »-»c: icicit- nlCICloiC^i^l^lC i^icictc -hicic icicic^/r-icictcir f-tv-icio

OIOIO!OIOIOIOIOIOiOIOIO.lOIO!CIOIOIOtQIOIOIO:oiOIOlOlOI0
1OlGIOJ010IO

• • * • » at

O
m0

O
H
CO

D
CO
Eh

U
W
«
D
CO

w

*^

En
O
CO
H
CO

o
H
CO
CO
w
«
o
w

H
i-?

ft
H
E-*

D
s

o
*r
-«4

X
o
o
CO
or

UJ
or

co

l^ ^* ° C*> r"s>" ^ ° ^ CM ' ^ U\ l\J Cj X*i O CXJ UJ CU I"*-- ^7, ps.. CL> {*>• CVi t»> \J\ t> <j <\j r\jC(?CCC\Oa.sCr^^£\(\r,(\l C\'(\Kt\(\^nr1 CCCrHCCCW^CCCCCCCOCCCCTrOCM--l*-COOQaoOOOOOOOOOOOOOOOQOOOOOOOaoOOOOaoOQOOOOOOOOOOOOOOOOOOOCOOOCOOOOOOOOOOOOOOOOOOO
1 «l 1 •! «| •) m\ »| «| .| •) »j .| ,| ,| m> #| #J #| #| V| #| ,( B| s| #J B| #J # . §J #| tj ^oooocoooooooocooooocioooooocoococdoccooooocoo

tn rN r-o h *c rv c\i o Howrodc;c>[f\c>ir\vovnHN(>roBoa3Trc\jrvQC>Nt\j^inrJnvN'n<)
ootDortOiAo (\) in n o in co oro^aoc^^f\jror^v^or^coo^o^cvr\jf^ro^axin<><><)<>^

OOC30C30C300CDOOOOCDCDOOOOCJOOOOCDOOCDOOOOOOOOOCDOOOCD

ot^ o o cm -c a iv- H w o (v o- o Cr n- tc c n o *r < k; <r> ^ c »n -^-» v ^ c iri i\ c\ v >c ^ o m cc
ui o o aj og >o o co riONHC\j*-(HOv ^Ha)o>ococufc>(Dcoooo -Hcor«.oinosoo or-.oojrom
_l <z> »< oc fs cm n n vfi <r-rop^ <z>TrrNO^n.>i>»o(\.'>r -in >o n cf o h <\ u TrONccooccHC\c\.'^K)r^ry
a. ocoojxr^orvcocoooo* ooooHHCJCMCNJCXjCXJCMCMoa^rorororororororov vr v v v ^ vCMC\rrOK)f0^r)K)r)K;VV"CVVVV^TVV'TMVMVVVVVVVVVVVVV^-VVVV

tO oo oo o o o c_ t_.

cr
O if:

O Ui UJ LU
cc 2: uj o
CL U! DX -c£

(JO Q_
UJ CO c/*>

X
»- or 2r
o o

2 U.

o o O O CO o-o ooooooooo ooocccoooo

LLI

or

O o:

o

o

c
en

—• CO
> ->

_j or
-« -<

or c

D < LU
a: jlOCh

CO

OJ
II

—1
a
C2

ll

>
O

LL L <
O O Q X
lu uj uj or
<j tj
^ ^ ^ •<

Lit LL' ti cr

i/i <Ji _) LL*

U. U_ O X
or or lu -t

a a oo u

c

LL
r> o

i»
_J *x

2 a
G CJ

CJ.

O ZD
o

uj cr>

o
u a
C/) _^
UJ CL
or co
a -4

UJ o
LL.' ^
or
u <r
CO z
rr co

LJ H-^ C/-

~ U.
X

>-

—l I

-< _I

^ ~
LU CO

cr c
_i as
-a cr

x UJ— q.

o _

UJ <I
O 3T
^ »~

Ui
CO LU
Li a.
or o
CL X

1£>

<
z

LU Z O
UJ UJ z
tt lit <
o or
%r. g v

co or
3 <
O ^ Z
C C

_|
or >- »-

• o -«<

C LT H
cr.

o o
lc or >-

cr) cr fr-

ee r>
»—
CO fr-

-T -4 LL LL —— ^ 7 >
CO —

Lt_LUUU.fr-
O >
o

UJ X
o
u c
CO —

i

U- fr-

f£ O
a. -i

o c o
-<

UJ UJ
G cr _J
z z -4

U' ll cr
UJ co »—

LL LL 2
or or lu
CL CL O

UJ CO
o
UJ <— X
en or
3 O

2f
> ^ UJ
fr— LL

or
a: LL' cj
H O CO

zz o z
=> c

o _j a,
*J -** fr-

fr- r: ui
^r co cl
c 3 a

• LJ ^ ^
=3 a

LU
> U. U.
UJ O O
CO UJ IU
-3 U U
X z z

U' u.
or co cr,

«* LL LL

x or or
CJ CL CL

-r
o

LU fr-

UJ <
2 a r>
o o H-
—. CO —
fr- CO

or o —

i

LL -<t

cr

CJ
co

Z
o

-4 fr- —I
x a
o -J —

•

3

crO UJ
2 CJ

O P u •

UJ CO
2 -<

LU O
a z;
cr. <x

CJ
co
2
~4 O
CJ
CO LU

CJ

cr u
UJ CO
X LL

or
CJ CL

<J Cr.

. *

*Z CJ
C ZD

*l

fr— CJ

CL U
UJ o
or
- UJ

cr c
2 2

u.
X CO
>- LL
x or
cr a

c o
J> CL
X

I cr. LL
-a C fr-

_J I

CO — fr-

rrj'Ot co
7 O <
rj L

u.
CO O X
CO fr-

LU LU »—

cr c_> rt

CJ 2
U' CJ

Q. CO
<S U CO

x or rj

cj a x

CO
u
•<

_J LU
CL O
cl -r

-t <
x

U. CJ
o

LU
lu -r
CJ LL
2 CJ
LL CO
CO
LL' Iv-

or 2:
a -<

2 LU
LL CJ
LL —
cr o
CJ >
CO

cr.

22iu
C CJ I—» <£
fr- 2 2
CJ CJ LU
< — u.

' fr-

-< fr-

or > 1

LL — Z3
X z<c

o
u. u

CL O O
c
fr— UJ UJ
CO CJ CJ

2
> U li

5r co co
Ct LL LL
lu rr or
~> a a

LU
Zl.

LU
CJ
CO

2 C
LU
LL fr-

Or Z>
CJ c
CO

rr.

2 2
c <

fr- 2

LL

CO CO
UJ X
cr o
CL C
cr
2 -a— cr

X CU
fr- 5
O -a.

2 CJ

LU
CJ
<t
CL

CO
2
lu _r>

u cr

cr x
CJ fr-

co
cr

2 2
c —

:>
c/ c
a x
LL*

»— >-

LU LU
LL U 2
or or lu
CJ CJ UJ
co co cr

CJ
2 2 CO
c c

2
> _J C
o or
cr — 2
o -x

2 x
O -J o
— < 3
CO' fr-

-X 2 C
tj lu cr

to
fr—

2
LU
X
UJ

X
LU

U. CJ

>
o
cc

LL
X

»- CO

LL — -t CT LLJ>UC2
L H L. L L
O CJ O O O
LU LU LU LU
CJ —J CJ CJ CJ2-^222
UJ CT U> LL' LL
CO fr— CO CO CO
U 2 LL U LL

cr lu or cr rr

a cj cl a a

>- o
_j >

LU -J
7 < C/
LU — LU
CJ fr- f

CO -T *t
U X

or co
it tr fr-

fr— LU _

i

2 U
LL CO CJ

2' -<

CO —
fr- < U_
2 fr- O
LL
"

X O LU
ll cr cj
— 2
U LL U

-r co
r* u LL

lu 0 rr
2 CO CL

or

O CL
2— LU
O (%»
—
* m 1— CO

CO -<

X
Z a
O X
CO LL
or
LU fr-

CL -=C

X

C CO
UJ

> 2
_J u.

2 CJ
o co

LL
-J
cr.

DC

>

2 fr-"J fi'C I/". U
_i or -t o ~d co

X ^* X > X 7JJ

o a o u D >- <
7 u 1 o fr- fr- cr a cjoua z< U: cj fr- jui j
<c-zcowcc:*<LLc;Q.2DQ:Dc/;->afr-
i.rj»2»— > < ui lli ^ > ll t < .1 o 1 ^ e j

3.

2 -*
-4 or
x CJ

•fr- fr- LL CO _J -fr- ••—

0">CDCOCL-Dfr-Or < fr- O CO

Z CD 2 ^ a X O — > fr- 2 > fr-

co o x -^oorxoocoo
CJ

x rj

LU -J

LU _J
X ~

fr- c cr
"4 2 O CO CJ>

fr- r> rj co
_i x xnI U>3 2 X CO — CJ

X — Lw O -*a C fr-

fr- _j 2 2 a CJ -fr-

ee >- rr <i -40orr
or 2 o • x x > 2 *tuomooo j J J»-Q.

2* CC UI *< O >
cr cr > x x 2 C

2 cj —J -J_ (j ii o < a u> u> o -<j

coarM-^xcj02 2 2 u
l — CJ
1 co cr



N iTi (VI V O
oj i> u\ r*> o
K) CO IN if*

ic «c: (\j.n v-

•O .OiO o

CO

g
:
S

: Eh
: 2
H

I

' Q
2

;

o
u
w
co

i

o
^>

; o
H

i CO

D
CO
Eh

U
w
1-3

CQ
D
CO

W

o
CO
H
CO

2
<
2
o
H
CO
CO
w
«
o
w
«
w
Oi
H
E-t

D
g

1 H N Ifi

rl rl C N
>r* ; cj <r,

v v r o
• . • • •

«

o co
v v n yO (M V O
icn <C3ic id/

•i • • -

f i •

o %r v
C C C CD
a c~» o o
0 c o o
1 • I «| ml •

o o c o
i

~o cv *o IN

O ,-1 ,-1 «-«

< >c < «c

» • * *

l/\ O l\' TO C H H
H H H H
IT L'« IT IP

m> . • • •

L'.*

U
LU
u >
a:
t.

lO i'j

_i
Iff

—> <r IU
1 c -c

LU in
u

1 rr
u L*'

1

—

J

»-
• >

u ill

I

1

—1 <
c*?

Li_ U I—
1 o o

L'
1

^"

u-
•

til IU >_
1 c U' li.

< 1 _J
; u lb V UJ
• CO to

li- U- K
ft ft: • u

i

a a. 1

ru o <
cr :> »—ox -j co
to a* ii^ 7?
h- U > O
Ui It O CJ

vO
in
to

If -Z5 rv
a: ro *o

c\i fN
o

o o
v. •

7* o o
-<

U'
at_

LU
O
«C
<T

cr
< cr •/> (\> ijj o

cr rv CD
u_ <i ro
o IT

c • •

cr >c

if *\ cr
>- O NT CXI

<< CO

u.
CC

o
c/v «x

O (/) ^
»- IUQ

cr —
LU CD CO
Li IL LL
c a ex



94

CO
Jl

1
W
Eh

Z
H
Q
o
u
w
CO

o

o
H
CO

D

LU

IU
CD

U
—

1

CV

u>

<0 rv (.1 CM o c.o »n
10 o e p ^ o
V \ V \ v r P- c i f

•LP < ir c c c <r
ro o o ro o f\j

CJ o o o o o o
i $ • »

I

o tr\ v m v
o to (VJ o (O o c\j

loicirv p* vc cr,

toio cd n ro in
CV (\j r- t^t-' irHIC'

O tf*( f\J O
«r v*

r- o c

ca cd o cd o a
I

M1

(\J

O CM
*r lp
sOIC

O to ro cc
H K) CO f)

p- a. if>

(\J O N ^

o o a
i

(\J O
H N O

io P*
ro ro vo

^ocjoc^oooooaoocjcjoooooc^ocJoo
1 1 1 1 1 III ll * II

I -I
\J ^ V H rv IT C\t h"/ O H ^ O >fi <0 vf» C H rt N fO ri N rO

PO o a* IP IT"-' Cm- O'r? (V (V «T/'H VlC^NctCXVC^IT
cm O'GfC o o cm p* v cm ro p- cm m to rv ro cm • o -r ro cd cm o

•oirj ic >-t tc r* 'T-i'r-.tcr icr ic. :t-ucz <>j irr |o «-»ic t^ic irir. icicj

to •oioioiaiuiaioioiwitwioicioio
• it •

1

IQiCO'U.CilOiOIOIOiO.QiCjIOIcaiCVOIOlOtO.O.Ui
• •

. • I • , » c

O -CD

UJ
CO ro p^ ro o ro fC

1

1

ro o
1

CV IP *-H>

1

c- cv

!

Pv r-1
> *• cv 0C-

1
•

X o n- o X *H •f^ *u if* cp V cv Ui V 14 VP b> cm p* 111 p. U» CD CD LP b* UJ p. vC/ u\ m p. "V u* V C3 CD r-i CD
•< If o c -r- ir> M NT ro ro fO cc Cv v-< cv cv CV c* C7 »H cr. cr c o c: t— cr CT cr: c_ c* cr c: CDX in o »-» O «._> bD o CD CD CD CD O CD CD o O CD CD CD CD CD CD CD CD CD CD CD CD Q l_D CD w> C3o cd cl CL o iL o a c CD C CL CL o cd cd a «— CD cr. O C o o o C9 CD O

t • •i . •) « •I • > . ;•)•»• . «l • J •* *l *t • • • • • 1 «t •
I «| al •( •! • : •! •

*z

UJ
IX

o c CD

1

C CD

-

C

i

cv cv c

1

C_ c CV

1

O O C_ o
I

o e o c cv

j

c
1

1

CD iZ- rj CJ c O c cr

1

o C- o CD CD

CO
Eh

U
w
»D

D
CO

w

P4

s
CO
M
CO

3

2
O
H
CO
CO

w

ta

H
Eh

D
a

O P» H rM H ^4 H H H r* H r-t rl r( H H t\I AJ iVj C\J f\ tv t\l l\l fV 'A' ;vi tM fM psj rv rv rv <\J OJ CM

3 cd o rr> a cr c q o

UJ -*3 T
a <c iO

P- CM o
c r

CJ c?

CD
u:

<

cr
>c c\. u •

LU CD r-i

—i c: o-
CL \r o CVi

CM ro ro

1 IC CD CD

r% C\ f. 'J V

^ cv v- p- p r*v cr *c ro c <: it. >-l* *c p* if. cv o v cr p. cv p ip c «j it \, ^- oo a:

o >j b *J\ 'J» \C r. \i \r n o rv o p ci7 ^> c o «-i cm cm "J ^- ^ in s\ -\ »s '.n

frDaarDoocDOtDOor5oocDOocDtrDCDo=DO(r>rDOCD

C V P- r-i V- P- *-i P.' c • CJ. if -ri iP iX. Ft CD C\ CL V P* < 4v. If a ro O v'T- P- cv s <x.

•—i cm t+j ro tr ro ro ro v v ^ v V rj *rvNr^ v r v ^ v v v v V V V V <

CD CV C^cwC C O C kC5 c- ;CD U C (J Cw C C> C C C (. C C Cv .C C i(. u

1

3t.

i

LU
i

!

i

I

1

i

|

CO | »— >-

;

j

•—•
1

1

LU CD)

a ui
i

o L> C/l * —

CD o o LU LU i£ ft

St o LU LU UJ h- UJ _J
a LU or ^ LU cr O LU LU UJ O •X LU UJ
•—

•

iL. a ^-» it. (J <£ -J CJ QV <i LU ^ . u. u X
r— cr LU CO LU CL 1

—

UJ <t CJ CJ cc ac cr r—

-a c_> U! 2:' IU IL ^ 0. CO 1— CO o CJ u » .'

cr X UJ >: <r CJ CC CJ w. LU H- Uj U; LO CO Lb LU

IL 1— u, Cw C^ CO < u- 2f a cr Hi U.

I— >r ill DC D* O 0) m LO < -J U^ L*_ n o L'J CJ cj .r LC ^ CC

C a c: > 1- > u. a >- LL Lb e c cr CJ

-J tc «—• ui u: >v <i
- + d; > O X —

1

cc CC o *— bO

-J C_" v c Iv CO i- cr l: > —

'

cr r.

C/J _j ^ r— UJ C3 UJ c_> —

J

UJ X CO cr CJ o cr ^_ UI Cd -C DC

< c i" e — ^/ r-- Z cr e c: c < cr — c — c LL r a
ifi

c
~J> «

_

< <:
- * < LU — G ;.Li Cj o «—

«

CO CO

5/ c* Q * T~ V C t" c CJ H- v" »- o •TC C f V> b 1— c C LL

CJ UJ o LU t— LU CJ LU a. CJ L'i —

•

.i." C/J ^> o <i SL —

•

CJ _J CJ ui rs: o
* c 1- u 1/ i u > c u. c i". »- i

- f. 3 w < CL

i/: UT CO <; » -* rj IU CO X pr _j co y X CO 'y. u ii U.< *c LU CO l- CJ CO

r <. h- 1- c u <* 4 CJ u* K »• .* *- L c iL

CJ >. -4 _J >~ ^f. Ui _j fr LJ i— _> UI .£ > CJ _j > 'Ji _J UJ vu CJ UI IC CO X O wL.

»— u — If r— c_ 4.. X 1
»-- \ — t- J- O Z- Ijj p (J

<c a ^ CL u CJ CD IU *i. »4 Lii 3 lo a. — <c x — LL U. LO CJ ^ U. <t LT X ^: LL X
K o h- ^ XT* CJ . C > c* c: > <1 CJ c CJ

en
UJ r ic -i. C*) Ui CO UJ ,J • U. »-* CO CJ •ii cr.

Cx u u U. Lb A- U- r - > u. U. u. Lw t 'j r~ «- U- U. U _ U Is.

a
Ui r— UJ u.

o
Hi CJ o C2 O O o UJ C o c_> Cl :;. Cj CJ 2T CO r- o u o cj cj o X il CJ G o e X <s C-»

it cr u r- L- r. U' o. c c J> 3

• UJ Lu Lii LU i/i Ui vO UJ UJ a> PJ »u O i-J LU UJ LU u_ UJ LU CO U.» L\ 1— LJ p-

CJ
<*C - 4- c* _j U ' C* O c

• U \ C- -J C> O c_ o*. H

m.
*# r- «i "i- c* CJ * *

1 < •r —J C- <l > . ^1 <t 1 ^ -i ^: ;^ iL cr, r
u

Wa
CO

u c. r- :j u* V c; 1.* c_ u 11 li ix w U Li %^ i c u. iU i*. C L- • U > u L i V

Ui _j t/j LC >- L/> UI V) C/J LU cr U) u. I/) L/> LU LO U) U) L'i X i/)

*! U
O CJ

Ui

>
:r.

u c u.
IU QC

o U-
a tu X

ii U-

je a
u. V. uv 3.

<t CJ UJ X
U. Li

CJ K
2 J
LU C A' U)

LL

?
c/ ;j U U

cr .c

2 I! U
< 'X. .r ui

h-

O
»—

O
U»
or
cva a C/ f Cc a. CJ a cl a. u. 0- u ^4 (/] CL U CV Cb c CV. cj Ci «b CJ CL CL ^ .

-". CO *4

LL U u u
-J _j If CO O U) p- o <l u
CL' -•c — p- 1—

<< cv r -< < X ^< CO o »—

t

O cr

UJ C- L. U' 3. c> —

J

o C" c: LLJ Cb h-

a cr. cc: a LU
*

r- Lb C5 Ul

-a a . -i #>:
-

'

f; > »—

•

C* U.

> or CJ <c r- 4fl ««« •a LO o 7.

:<

Q cr ii

<t «t -bC

:c i I— uj »— —*
jj o uj > co x" —

<.y «4 L^ C ^L P"

t I- U I- C — — P CL U P
ixoi-q. jooo >- or < o u. cc

L_ 3 it JL JC > *> C
' ^ b' * fc

OOQPU>-^-JJ Q30 JiCQcl
t—• lj _j lo ir. ui —* O Lb. v

> — r l J - x < J r-

CJ Cl <w U- P L- k-D -J. U JC C '

^.UU*l-J-jLO^XCLCJOLVaLOX

^ p
«c o

>-oao
L ii- CT

CS > <£
LU LU IL

«j a -

-c

vo



CO

<
>
w
Eh

95

Q
O
o
w
CO

o

o
H
CO

p
CO
Eh

U
w
CQ
D
CO

W

<x T-l o'
=> « r-

CV •

UJ

w
fa

fa
o
CO
H
CO

<

o
H
CO
CO

8
U
2
w

H
Eh
J
D
2

(JC

C
t )

«

ill (\ ^
a ^ t

r> c c
o •

i/ c c

U. C (*

O m c_

I/) *i

O OJ -

h- LUC

LL <5 I'

o oca



cc

in is co rs - h o h n<i ri \r 10 vo 'o o o 10 rs n c- rs cr ro ro in o *H O* <D nio o *oo t> cr* ci cms (t« ifMf> r\j ro h *o o h if>(\J i£> »o m r* o rs <o o »-( ro n <o ^ in
U> u- >c 'O (\ n (c ro to o *o o rs ^ u> to rs is m h o co rs *o »o *o o co o in is 10 uja <v» -o *o tr» rs o rs *o ro u> tn cv is ro *0 fH ^ cm ,^ < , , ^ - j (o« (\j uio in o>h vj c* h irwo in co is rs »h h >o in h in c\iin o o »h c.- in ro o cnj v m CM «r» CM 0000

rs
I

00 00 ooooo oohooooo 0000000 hnOv-iCV 00 oooov
1 I I I I I 1 1 til I » • • 1 O

96

to

w
Eh

H
Q
§
U
w
CO

o

o
H
CO

CO
Eh

U
W

s

33

or

UJ
_l
c.
X
to

CO
2
X
e
o
co
a

UJ
cr
<
o
co

a.

(X

111

r.

m- t> • ;f\ to i 'a! cs m m -m n »i .n h i\if\ co ;c cr i rs «i>; ti\ n h > »o - -o *oo • t> is- 04
«0 «-4Mf i\i rs v wt (\i n -ys %r m 10 *J ro to */) CM J* o »n v -o '-.rs nj ofs o »rc n to i> H'O H) OOtONM^fMr^flO *ocr« O v c\J is ro *o IV trt to *0 <*» ho ki o a
ro uii> h his k) j> v in n ro t> Htt m r, is r>» v-fftti --< rv u> nc u* Oj ci o co in *-iCV mW »\J(NJ H'O -O ON ^ ,((\) n A (V (M^JJ> O O IO rl O H (AJ f\ H OV ro < > H H . i O
O H H O O O OOOOOOOO OC_>C->¥-h)C_j>OOCj)0 0 Ol^>00 OOOOO C>
• I 1 I • I I I I I I III I I I I I

o v nro t> h ro cnj m co rs *r o cv fo h co h ro m n (\j cc c> «o rs cd rs co in in o
*o rs t> -o rs «r- ro h o o ,a «o v cm o ho co -o hcm ro^ in to o ^hco m v in ro rso 00 njocm h h is h c\j ^ co (\i iniro o 00 cs in ho* co rv <o v co v *t in h(\j cvj

"O hvo cvj oocors . h h vo c\j t fsio nrvirsrs o v to n\ vr o hom h "0(M 00* ro
C\i (\JH rt OOH HOOHOHOOOHOHOHH OOOOOHH OHOHHO
c c c 0000

• * k i It i

c o o
Iff

co or ro n rs >c oc- • rs 1 h m rl!0'ri ic ir. ^ <> o r» m rs n. to •o o o cr. o >c 10 • h o* 0 co
hooj'OO^x Hnjnjro mrs njno oot-joopv c\j c\j c> v «oco soinoo olhn (njcvj o
ro <s rs »o cx- cv u> v v >c in ?o -«3 i\. cv n- «-#h h »-» o o o o o o o h o o o o o
m V K) HHjHOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
rc iC cic cr BiC'CiC'CiCIC'C c c COC C*C 1 C|C ciCiC'C'C'c.cc.ciCtCiCic

ioiocicioictcicicicicicicicioiciac>cioicicicicic;cicicicicicicicic(c

co^o hcont cm o o^- o >o n cnj vo hn ro HiofOoNHHNMnin o m vo o m ro

rl H'O O O* V sO CO H%fO»OCOOOH H'O «0 rO O O (C fO O N K) O CO fO O IOIA >0

ro on *r»oa» vr »x> ro o <i <o c\j ia n o oHCVi-j-morscocoo ooHnjrONT "vr^r

in of) u> n a uo o- o o o h h h cv f\j (v; (v Aj ni cm 00 c\j i\. ro ro ro ro ro ro ro f> ro

O H H H H H H t-i H 5>i VM IV ( Ni (\i v\' ^ (\J ^1 ^1 C\* f\| (\ f\J (NJ f\i f\J (\l OJ CJ CM W fV CM

Q oo o ooo ooooo oc><_> ooo uooooooooo oooooo

o co vo vr rOHfs nroo fx* oa)ocno c\ no n o r- vr >r (\ ^rrvrso or>. oor-iO
*n xr vO vr i ^ . >o o ^ 10 rs r*. f< n »"> h c\rv aov» o ro ro an xr ro o mv in o co h ro ro

o a (\j o •
•

• t o* o »c h i/> a) c . • n ro in o rs rs co o* o oh (\j o -v m-

^rs. r> nrvi (\i ro « in m wi ^n %n *r> */ks r>.r\ r\ n n n rs. is n trxn m m m n> to ro

C\i rorO row v vr v v v v ^•^rw -av T^rvvvvvvvvvviv

IO
CO
o

uj cc rs
r. *oo
< Nt>

a io t>j

c/) • •

nO o
X ro o
«r in rvi

i oooooo oc_>oooooo ooooooo ooooooo oooooo

Cm
o
CO
M
CO
>H

<:

<

o
H
co
CO

o
w
Pi

w

H
EH

p
s

U)
-I

3T

cr
o z
o III ill in Hi

UJ or UJ UJ CJ cu
III o n* IP rr *r III

o CJ CJ or

C) in CO CO ii: t >

CO ^ X uj :c CO
III C7 rr or r->

z-z uj CJ O UJ CJ CJ -Jo rr u III CO CO o
u C/i cr _l

• 7- ir c
* rr ^ s

-J rr n: CO C -J or
o -r rn 1

O > <r C3
rr o 7* rr —i

O CO UJ ^- - O _J
i»h cr CO O 77) <c

co :-r > <J f— CO 1—

<r •—

•

•—

•

H LL' -t C 77J

U ^ CO a CJ or UJ
a a co »—

< a: X O CO UJ < cr

DO i— a o
CNi CO

M Li. U Lk. u u ll III u
__i a O O o >: o o o
cr LP r:

— UJ .11 UJ 1 u a: UJ UJ UJ 77 UJ
O(H) I 1 ci tj o O C J

Z «C • • * .

1 Li ' u il; II rr UJ 11 i*i C
ii in rn (0 UJ IO CO CO ^ L0

>- cu i ti r». Ul UJ UJ u i y- iu

o cr. nc UJ rr •X rr rr zr o ir

era. a CO a o a o. a x a.

r— _i _i -j

r* <t -) O CO q: CV' H- or

. <r rr ro rr f>— — O
r a o CO cu o co C3

1 11' n CJ cr U
X a C3 C

iii 1 — i P tr- •
—

I -o u:.. i rr

CO CJ CO CO a CJ 2T CO o

UJ

CJ

f?

<r il' ^
UJ C J UJ
Ul >- •—III
cr a: o or
c * >< cr* *

ir. u, z a co
cn 7n r co

3f u;m 2 LV 2
•- o c ^ r- o i o
CO co < co *x

U.' 7* CO »— > U
o — cr or to c:
7 (/) Uj li (

< -»—>- CO -i 3*.

T ~S >— ? v~ "3 —
CJ CJ UJ UJ-i QZ

10 '.J > *i

Q a co— rr

^ UJ U Kl- CU u
3 a. o t. cj n o
CI U* < T
CO UJ -U V U LC* UJ

j-* c> u'ja' i > «

i

r- O *' -J -X iU >7 71
. o u ii rr. o ir Ui
3 >- co c/) */l ui
cr _j
m a;

UJ
in
rr

CJ CO

CO

till

< CJ
>- <
rr cc

[/l

2 *-
CO

2 <
~> cr ~ U
x

> 11 1 >
J C U J
<tn h , 1

»— o <t

^ 7- s —

I

IU O CO
r — _! 3

co *t zk

a -c 7J 77:

I- CJ co
K 2 3 r-
2 < 2 <— o ro

CO
U U Ll

O O a

CO
>-
Z7 7*

UJ UJ
V III

UJ cc
..I o
UJ CO

X 2
*x o

o c*.

^ 7>

c .**v
2 _) C— <f T
CO —

Ul
CJ

UJ

UJ 7*.

Il J o
or —

-7

o

cucr
iiu 11

cr r-
C }—
CO _J

2 t
o
Q

7*

O <

II!

CJ
•

o
•>

ir
u
. 1

<
"5"

CU
I- V ( U- O

2 2 o co cj a 1-

O Ul M <J 2 tJ - U-

CO CO CO 2 UJ *X r- 2
or co *t c < »— *- *fOi—
lu uj cj or 2 cu y. — -j

q 3t-IU 3CC 7J

Ln< 2 I OCJ2 ^. ^ O
U» 3* O UK'J ^ ** >~

^ •/) O CO UJ X 'JJ

O^LclM > U LA. L
-» i-Oiro_xuj oujo

7* r a O r- iu rr

.t O UJ I— • (O 2 'X' * \*J

T o n 0 co -a in UO'CJ
2 2 i ' 2 h- 2 2 X CJ 2 2 2
li 11 u r ii* U'«*-»> c w Ul

COLOLO — UJ2COXV—OT toxco
1 ci j riJJ LL' IU LU CU or lU UJ I- ft CO -t >- CCI>- UJ

v rr u 1 uj o or or tr OR x U o ci rr a UJ => X 2 or c rr

on 7u-an o n o. -« v co a z -) y u <ntr a.

ui

U .U IU
t ^ CJ c:

< cr. tt: o.

r-CC^ CO m 0T20rr-
<uci/i j vu^- a < ^ cj < c-o

*- u 1 >;_J > o > O or T IAUJ' • 2
ir m ITC5 JOVJTO

C)
. _ — a . .at —ib «- * _ a

r- O 2
2 -J O <

*ta x co
V IL' LL' 2

IU
CJ
2
<

*

or
** r> is

> LU rs o
rr rr ro IO

u. < H LP. ro
O nO \r cv

O • • Lf\

ro ro a- cn H
tO ro

Ui u rs c\J XT

>• o tO H H
' T- >0

. <t X
2 -J
< to

_J CO
* < "_J

2 <
—

•

7J

U. in o O
•u. ro.o
o ro CO

i > »ri >tic it

2
O— _J
to <
CO 70
Ui Q
or —
cr co

— u II

q or a
UL

LU
X

2
O

r>
iu
rr:

o
or

• <
o2
-a

1 v-

co



97

o o o o e o.o o o o o o-c=, o o o o.o.J.o.o.o.o o o J o'o' J J Jo* o o
• • "

; ! ! ! ! • « • » iv

co

g
W
Eh

H
Q
O
U
W
CO

O

o
2;
H
CO
D
co
H
U
w
PQ

CO

W

Ph
O
CO
H
CO
>H

o
H
CO
CO
w

w
Oh
H
Eh

D

U
00

X
Ui
—

I

X
X
CO

Xo
o
CO
x

III

x

ij
CO

or,

i

QC

3

5H5«• 5 s 55 a 5 1 s 5 ?.«s s s s s ; 2 ? 5 k ? s s * s

O O O O O O OC»
» b » t ft

O
•
00000 O CD

I

OOOOOO rl O Q
* • II

o o
t

CJ CO «-f.*4IOIOMrt ^ HIOICIO rHIO rilOlO H 'rllC iO JOIO (C (O y4 ^t IO.^i ^(O.^IO
O'Oioa o o 0 0 o o o o
ft * 1

O O O CD OO.C_> O O OtO<0<OlO<OtO<a O OOlO O
• * * ft ft ft ft ft I

ir\ rier\jof>(\jo(ooHOxc o o m pv (v^-(ou\oro^ o t> n c& o cy io vajrj^fvuu\(\iu»u\a>o^u>^t*(xu»H>i')ooN(>r.iv.WHMv^ i*i cvj uj o r> ooroepvr?vn<n^o^if>nv cy w (V c v ro*-i*-<*-#oooco 000^0IfV^OCNj^H^T-lT-t^-tt-I^OOOOOOOOOOOOfr-OOO 00000000<=>ooooooooooooooooooooo 000000000 000
000000000000000000 0000000000000

<o ^a)inri>ocor^K)<\Jojoir\o<>rv<>f0^of^i^xriOtc so **> o *o %-« o on *o 10
r> h vo n v .n do > ,n h v h /\ «\i h r\ ;o o h :nj ^ v j\ a ^ n n j»

ir o. la «c cc o ocv;rovif>>c>o^OfV(^f^cDOOOofrooc: 00 a 00000O n r1 rl fS C^J i w W (\J .AJ OJ »>J ru CM ?J CV (M C\( IV r> r»V PO "O O vj r*> ,0 *»*3 "O f*J

O O O O O O O OOOO OOOOOOUOOO:^* 0000000000

*OC>>OHrOl\l(>(NJC\JCM(\l(>rONino(OK)OvO*OHrt(\lO>OtOCOH v)Ot>rlC\J^ c o> cn v h if\ >o co o ^ o nt co \f\ co h o n »o cp o o^-H(\J(\.r,o^)*rv - o sc
-rincuof\i'T(fNrsco(>or-«HW(\j(\jojro-T-»r^ v t u\ ir\ ia ia ia a iniiMf> ^cvj^rov^^^^^^LAu^u^incninLninLAL^
000000000000 00000000000000000

i>—

*

2
2 CO IU
HI Lit 5?
UJ _J x UJ
CTL -t O UJ
CJ >: CO oc
co a 0
2 0 2: CO

2 c 00
t- 2 > 0

co 0 0
cs cc CO
2 _j UJ

•< *c 0 LJJ >r
jC cr 3 cc a_ UJ
*< UJ co CD a. 0
(X X _j LU _j CO
0 <C 2 2* a.
0 3 t/5

x u. ~*
A

0 a. CO O 0 <
0 (O 0

LU \— UJ LJJ IJJ CO
CJ CO cr

2 <
Ui >- UI UJ cr
to x. tx CO CO UJ
LU a: «c IU IU
oc ac cc <;
x 1 O a. a. 0

LU
IU
cr
o
CO z

UJ

o or.

O
_1 CO
cr

o o

o c_>

CO V—
-a -1

CJ >-

CJ <t

o c
UJ UJ
CJ- o
-t: ^
u- UJ
C/) CO
Uf UJ
cr cc
a. a

UJ
o

<5
Z

CO
O
u.

C 2
CO LU
cr *-
UJ
C 3t

U
LU _i

co
o
X

-X —
a: a

a* co

r x

ir-

cr
o
CO

UJ i£
10 o
cr
CJ z>
trt «
x

o yo
cr
cr c/i

uj
»— CJ
Ir- *D
UJ <l
_i o

o o

Uj UJ
KO CO
UI Uj
CC CC
cl a.

UJ

Q Ui
a UJ
"X. cr
o

"> c/>

> X
cr
•«*

z; u
c
•—• »—
*— o
<x -x
h- •—

CO
o

CO o
~s

—+ UI
*t
•j: uj
uj
a' co

-X X
cr
uj cr
x
*< X
O CJ

O 7*

UJ
2T LL>

*c or
y o
o co

O CJ
cc
c> »-

UJ 2£
Z LU

CO
U UJ
o cc
a

UJ
U CJ?

if if
UJ
CO X
Uj K-
cr o
x 2"

o
cr
OJ

or

X

o
LU

LU 13

c/>

>-

si <t
O *1

cr ft-

o
5.

cr

CJ

a \~

ir co

co —
o o
o

_J

ft ft

LU I—

<X UJ
O CJ

UJ
UJ
a i;

CJ LU
CO LU

cr
7L 1J
O CO

rr cr

cr co

1

O -31

cr x
CD —

CO >-
1— CJ
^ o
LU CD ^
X UJ
UJ UJ UJ
_/ x cr
UJ H O

to
X u_
< O 2
u. o

CO

j cr 1J < (A
X c

»- u cr>

^r rsi ^
U) CO >
to -t —
uj in mj

a. 1:
CO X o
7: ui r*

0 o >— <c o
> X

LU UJ O i- UJ
U Cj CJ O
PL CO iT

L*J UJ U, UJ 11 1

i/) (/) ^ c/>

U. LU Uj Ul LI

1 rl UI CJ CJ <C
c. x co co a

to

CJ

i^

o

or
UJ

CO _>
CJ «x

r> q
o i-

C/) <t
•%

o ir
—• o
CO —

J>_

I

—

cr uj
O X

I.LI

X X
CJ *

Ui CD
uj ir
a
CO i_
z >
O X
ir cr

ir 1—
UJ CJ
UJ -<
x ^r
cj —
CO
o

if if
O << U:o
i? 5-

<f£0
^" -t >
o ^r
r.c o co

z 1- j
CJ -« -5.

I- T
(O CO
*T

CJ >- I

— >~ z>
<C —* CJ
(J > «(

L h L
O CJ o
<

LU LU
O J (?
ir < z:
Ul Or u:
ui 1— co
LU ir LU
X UI X
X CJ X

X >—
<c
X CO
*r>O .j>

X <tX X
X

UJ o
x ir
*-

LU
O

cr
ui

*.u

co z
y —

.

<t
X LU
CJ x

ir i..

rj o
o
CO LU

CJ
t- ir
a uj
u jj
x a
Uj LU
*\ CO

TJ
CO
3

O
LU
CJ
if
U«
CO
UJ
X
X

'JJ

X •jA fO
t\j ro

=>
0
CO • *

0
z LT\ O
UJ
X.

Ui 1

CJ
21
«C

X
CO 0 ro

> LU r» LTV

X LA
X «t
0 C*^ c\»

CJ • •

CO CO >o ro

CO X c\j

>- 0 LA

X
2 Z)< CO

—I
<

u.
X

UJ ft- X
_i < « ^c CO
CO X T V h-
-r _l O O LJJ

_j t— « CL» O.
fr X CO CD X

O UJ -J
co X CJ 2 a.

<c rr 2 x co x
i - h o: rjfr
o o «( o ): cj
x cj x 0 :< co

;-r o 3 — 2 o
-c ui <a i- • ^ 1 cu
x z o < (/) 10 J

!

I- x
O < (J
X S X CO 2
(/) o o ^ o
_i cj :<

X CO

D »h UJ O *L >-
-» >- ui j CJ
CJ CO Ui 2 CD x

3 CO
O H-
<_ Ci

CD -C
X X
ID —*
x ^r
2 *c

CC
-l

IV
>•

CI
Cj
cu

c

"I rj
Xi J>
O Q Ocn x

ui ~<

X Cj JL -t

CJ CO X CJ

CJ LI 1<oo
>

co __j c
CJ CJ

i . o
i 3

^C <

3
CJ
Ci
ex.

*c

CO

o
Ci

'

,O
(J) ^c

C^ CO 3
uj a
n —

»u o co
;j u u-
t-) X X



UJ

1 •*»

»v
UJ
U)

la jn <* lvj UJ * ^ a <M w £ 3 u ; J J JJ £ £ » £ « ^ <M o ft m v v «o .o ro cc o

¥> V VV o V«.OfHO ro r- £ k, ^ ,2/2 n S .7 V> £ ? 'A*
r> ^ ° «* ^ ^ « « * m ^

. \ in ° » » CM ^ v T-.fNj.c- v co n r«,o CMiO :O.CJ -O fi © ri •© O .O io O O «C O CJ « a « #IJ J •

t» *r hn r\i W .-«. H ^« ^» „o * v ca m to m <\j *o r>. >o roio -i IN h)h Vti tt c\ u. „ - ci £ i\ eu ^ i 2 HW«V»r»«lOO K5 ^ ro o ,0
t r f U M If >« .tt liS i £ S m,

r
o * « « V c> cvir. n. ^> * ,o c*

Dl U«CM4*H CM ^ cr».-|. lo ^ <XJ X £ Z#S * ' * '

"J
<v .. r v1 a v ^ rv ir

. „ . ' r '
r 1 * r tvJ r » W ^ ^> « >« r » ron-r\J H c>«oooooooooottooooJM*«ft^\M-ooooo 00000000000 c-> « o o o o

98

rr

Uj

a

CO
o .oo o oio.o.o.o.oo.o.faio'foo^

. !
1

* » • • • »

X

o
CO
cr

O lf\ tfVj

cr* uj -vr

•O (\ T< (Vo ro ro r»o a t_o

O- <^ O v> V m K> (\ OJ »h CM i\j O c\ *\j t-i cr°*>^ooooooooooooooooooooooooooooooooooooo
w n k\ »u >o ^
CJ c o c c o

f> (M /-> r>*o o o c-

o o o CJ o

rv rv

'JN o
<-> «-J

o o
CD O

CD O O O O O O O COOOOOOO nooooooocoo cdcdoocdcd

in
in
o

UJ

a
CO

cr

a.

*H rv.

O 00
(\i in
rv y-t

r"> v

3 O 3 O

S ^ £ l

£ m 2 ^ £ J ^ g '2 2 2 S ^ ^ * w w ° 80 1X5 {« *> * * *r *
' - -

iA V 0 •.>» t* »v --y t»j ~y \r *n is o -o rv v •> tr* » o o <.3

*-.^2«°; 0
,

f> "° c
;
^ ^ n, n cxj (x, (\i rv cv o, cxj (v. rxj ,o ro ro^, ^, rt ^ ^ ^, ^, ^ iM lX| |XI ^ IXJ tv txi ivj ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^*'"''*""•"*•-•----------•- - ______O O CD O CD

nj rv

in *c

I

rv ro v M
vO O O O V

U) o fO <tj rv <\i rO V rv c> cr, v in rv v ro <r> »-» r> v v ia r. a n ki ^ ia m

iC inin^in-o^^sorvr^rvrvrvr^^rvr-rvrvr^rvajco

CD OOOOOOOCOOOOOOOOOOOCOOO

UJ* 30**0'
CC fv co
-x rv cvj

rv cv
ci o o
C// - -

rv -<r

s; ao
ro OJ

CD O CD CD CD O C O O O O

z
o
H
CO

s

s

LU
rr

CO

or
oo
QC
U_

111

X

> CO o

o y

r

CJ

CO
4 ,*

o
r>

UJ

1 1

J

a.

in
ui— cro

_J UJ CO
«t ^:

rr (.i o
uj to

cr ^'
— ||] M

r- CJ
uj -r i:
JL IU
r~ O

CO
U r-

o:'o
Uj

IU J" UJ
t; uj c:
i. _j x
U U. UJ
U C/J

o r* u,
lu uj DCm * u.

ui
or
c >

CO

t:

3r
tj) iu

U< if'

O CO 71
-* -t

*t O •!
c rj ii.

CJ -4 CC
CJ M

ca
U. U.

rj o o
CO UI IU

cj U
r- if a
fC IL' IL
-.1 CO CO
rr U' LU
C9 .r a.

a. ix

I Li

tr
CJ
CO

C7

cr
r-
-

cc.

cj <t

DC

a-
UJ «<_

u > —
cr rr
U -C Uj
t/l ^ CJ
o —

^ — o
O r- >

-f

cr. »-

-» CO -t
-c 7^

> CO
i- rj

^
*t > 21-

< 3

IU

u
UJ
a.
ir
IL

O O C
UJ III

U _J Ci

SS < 2
u. rr u
10 »- VJ
11 tr
rr uj tr
a cj u.

— ZJ
»— 'Z. r-
< UJ
o: uj co
u ' a
*- o _i
, . c/. -/

mJ >;

«* CJ o
rj _j
T 7

c^ <i -i
(r. .j

I - O LO
UJ _J

r- .x *r
UJ _J
a. u.
iU O CO
rr co

•» UJ IU
cj o rr

*r v. £j
UJ

>, Uj Ct
> UJ
x .x x
lC (1 CJ

UJ
UI
cr
CJ

7
ui

UJ CJ
UJ CO
cc
<-> -r
CO O

o
n

Ui
i -

c

CJ
-J.

LO

r

t)

<o

CD O 7'

- r o r>
*- o

C/J

to -«

>_

3!
<-i

cr
UJ u
u o
til UJ
SET CJ
o ^:

UJ
>- C/J

_J Uj
2 a'
o a.

ic —

•

Cj
to

t»- 7.O C5

IU rvi

CJ
>:
u. n
CO LtJ

UJ 7
QC vt

a cj

UJ
LU
or
CJ
CO

o
CO

ro uj ^
o uj o

rr —
t? O r-
r to «

>

•** -<

^«— *? -i
_j It

r- LU
<J X
I* IU -*

l/J CJ
La. LLt

a ft ci
c r;

IU »—
IJ C l/l

z
Uj X M
II* >- cr

:r. O iu
Ci. ->

>-
uO 7 UJ
(DLUO

LU 2
lu cr uj

r- co ra

LI I

CJ
if
'C

CD
z: co

c? a-

«r <t
— a.
tn

u*

c — •

CO »0

IV <
uj X
a o.

X
ill LU

O Ir—

i' X

n.
co
IL

UJ i£
rr lu
O tJ
J. U)

il <
O LU

-> c>
^
•<c o
T. X >
O K-
3 — 17)

X LU
ZS _jt

CJ -c

cn -*

-C h I-
ci ^- -J
: : o _j

cj ci
CJ «f

UJ
u. > • u
O LU O
IU CO UJ
L) < U
3£ 2 ae
U. Ui
uj cr io
u < lb
rr. x ir
a. cj a

uj

UJ
o
CO

rr ^o u I

u. >-

Q rr

3£ <
U if

a cj
c/j —

•

r~
C) -c
— . H
CO CO

X C/J

St
cr —
ci <

>:
n iu
o rr
iu
LU <**

Cl u
CO UJ
x r
o -c

S_ CJ

rr
CJ
CO LU

CJ

o o
CO
tr co
LI I f.:

h- jiij
r- — tr*

ui a. Stt

_L cj *i

X
u u CJ
O CJ

UI
III LI I Z
c: cj uj
X 2 CJ)

U U CO
C/J C/J

L!I LU >-

cr cr ^
a. a <.

cl u' _j uj _j rr
—i z Ocorrc/>c/)cOr— o-irr-t
fi(l *< -r' — Z> I— *\ > *4 *— X

x: -j • x co ui >— _j a_ o cju m ai u u (J j a X w 3 ui it h
cr d 1 > z o *j a a h u 'r cd 10
m -a '( j m u .> u in .1 »i o

'3 H Jr-

a 2 *c > c> *c cl. rr
u -j r- cr iuco_cr*t
x —« *c a 0 _j 0 a.
j (j j 1 *r - u >
o x m o < «c m 3f ea
—J ^" *— O —* • o
t/it/i<t/)N»Hti)ai/iaj

UJ
CJ
-t

a i*
C/J UJ

UJ
U '£

rr 0
X CO
>-

cr 0
SB
>
CJ

a:
0

>- (C
9 - c*

LU
> as

,
•

1- u
c> 0
-<

tu
-J CJ
-c z
U LU

C/J

i: iu
uj cr
0 a

r—
i' cj u. >- »- cj i*

«c *~ cd i*. o a. o •%

ST. > uj H ir > J !_*>-—
U O J I/) U U O C J o to

3 U -» SC —J V) -J or m -«f

D IU K "*> « i— H O i- CD O
•I > C. Of U» 3 J IU C.» Ui CJ

CO CD CO
> LU rvj rv

rr CM O 0
u <i C\J f\J

0 CM •J^ rv
CJ • •

CO CO vl
r** rv •

CO u in cv rv
>- 0 r> in

<
ir E5
-a CO

_J CO
-J

zr •t
»

•

TD
u U\ V < >

u. rO tf\

1-1 yri C/J

Uj
cr

1

u_

i

0
~w

• ! O

1

!

>
UJ

zr in
0

-j 0
CO -c tr

0 co 3 <
r— UJ CJ

cr —
UJ (D to <

Ui tit >-

CJ tr cc CO
1 •



99

r-* PO o cc o %o
IT n* a rv a >c *c U 1

> ir / *~ cr > o J
IT vT O a c: cr PT cr

OJ
Qj

cm «~i o OJ ro r> cr> rvj CD

CD CD o CD CD O
i • 1 1 1

rv CC CD V IT.
u> <j a, cr S3 >*_» NO r-.
CY vt c o ro <: tH >c
po »-« f> r*j to NT CDo r>- CY •cr O

LC • • • * • •
, CD lO CD CD o cr

1 1 1 1
•

t i

or o in CD ' CD •w—i rH CM
vr rv. CO CO o CC NO m

Ul l *L CY k: IO a IT
1 IT. •vT fO IT ro o CO *H X

Q_ CY CV) CY » cr I 1 cr ^—

<

IC ri icrjicr
X"

(CJ o o o CD o<o
I
CD c-

%/f i • •
•

UJ
c_ vf v? o LP rv CY u

»

IT
rv. NT UJ t> Li \ +-* LD

-CT CY CC CY re o cv CL CL f. PCx >C LH ro tH ^D o CJ CD Oo CD O 03 CI cr cr CT CD cr
• * : • • • • • •

.
•c CD cr O cz c t

— cr cr C CD c
to

1- cr
•u

J LU
X UJ T CO *o »-l r\j CM J"\
*- CL r- o CM c fj
to < <X CM "•3 rv. *—1 T~\ o x\ JJ t-l

< C\ IT <I o o rH c\
LU C3 o «-* rH »-* T-l (—1 CM rvi r\j CM

>- to
cd cr> CT rD ZD a

cr. < ac
LU x
to

ZD r
c to O C Lf'» c> >c K if P^
i- UJ v.T lf> r*N. CM CD CY o LO

_j <c tT C\' O CY IT K cr
_f c in V o CD OJ ro in sOc CY PC \t 'Q' •V

•—

a

»-
» CL o cr* c C- o cr. cr C cr LL

4L _>
LL X
f- t/.

—
»—

2. ct
to U- CO
CL i£ X c_
LL o Li. UJ

•-—1 U 1 i G_o -
1— CC UJ

o •ct u LL LL LLX cr iO X o 'J_

o *- • Cv

CO o CO CJ
li c —

if

i >- _
_t
<r —

1

UJ UJ o
r I -J

__ -J 1— Uj 1

_L rr l_ Q
•cr CJ UJ LU LL UJ to

> u u. I— 1/ > If

H . to cr. 2 .r
t— < 0* »—

•

<" c
LO |— UJ _» 1— ir

LL CL if.

< < IT J_ CL a.
1- «< 5"

UJ OJ CO
a II Cl. u u. U. 1— U
UJ _l o 1

—

o c o o c
a. a

• * » LU UJ 1L* UJ U'
LL CT CL t. CJ C c u <

I 2:
! U 1 L u Ll L L V

x II CO -J CO L/J if.

> >- a u u c u u. 3 u
x CO :r tj -v- LL rr. Lu r
<: cr" CT 1 a to a LO a a 2i CL

i>

*-

u i- 2' a u a (/

LU —i <J <t o CO rr

£7j CL «t < X >
a. O _i X cr _J o

LU LU CJ a LU LU _J r- uj rr

a or or X cr X U X a CO r> e
LU x u UJ c a. c u
C cr CO O u. «t -2

H «-l sO O O COO K r- ^ o C
o o r»f
v v r r
H OH D

^ C H o h t m co in<COPCO*OPv T-CVt^C
»C (T 'lf^ (X if p* o ) o ov^j a; it N ir cc cc cv^CY
-H AJ CD AJ D Drj D o^J O

CD CD cccccocc ceo
• » • lit

cx >c o o. cy o rv c h a ro n

cm in rv cj rv o cd rj t*> in

CDfCiCD O.O O TT
I 111 l\j

LTIOC CV LCO r-rvlf ^CY'T O Pv CMLOO H <") T D HHCXJXN^onjO
IC, tCT r.lClclC 'n r^ I^ICL r-. vUOiC Id

C_' O Q CJICJH c_ cr cd _ i cr> i cd

*- ri r< (V (\ i- rl C C C CC CT CD

O o c C cccccoccoac

a
n
in
CM

CM

O* CL If, i*^ o 5i v «> c--c >c o ^ cv r.

K K K K K K K R R

en o —

o h (\j

c_ c_ <_ c- c: c *_ c_cr.tr

C!_ IU
o a

CL 2^ ^ CO
co -_l a

c
X

ir r>
<: C
3 X

CJ >-
<r r-
a —
CO —

•

LL fc-

> CL
c *-

rr j: cj
O C
CO co co

z z a
cr c c cr

7 v cr ^
<_ CJ _C CJ
— cr — i
v- > —
j_ i

c i: z
-L LL CJ rj

< r r ir

UJ IL
CL cL
cj or
C/ CJ

LO

O .2

c
l/>

cr c:

LL L_
LL' UL*

Cr U'
CJ CC
CO CJ

CO

u c
CC _J

CJ
•<

CL

CO — 3C 2C

CJ LU
<3. O

0 c err ci

LL LU LL LL'

C C C 1
lT

1 l i:

I/, C/j LO >-

iL L L ^
a: or cr _r

i _ a c

jC cj
<; 2
ct <i

rrr c
U L_
C O
LL IL
c t_

*£ X
L' L

L/j t/.

LL U
rr. r
a cl

c

Li C
cr- i-

'JL

4. U.
3 a
CJ _J

Cl

L3

r u

C
to U-

-

c
r- ^

LLJ

_J CO
U U
co cr
< a

CT »~

L_ l_-

< (r

cr cr

L. L.
C O

c_
LL

U J
U. t/J

U LL

rr x
Cl a

— O _J
l/j — -4.

cr rr
j> to

c rr

to _r
c rr
LU _J
a — k-

UL C
_r cocum
o ;>

^ e
LL x.

X V
r-

LL C
UJ to
Cl U H
OC.O
I Q. <

JJ n T-i

CC t-. rO
in rv:—

\

ro rv
CJ CM CM
CO •

sO O
2* v tc
<c CD CM
LU

LU
«J

1

rr
<i cr a", if*

r> LU rv. vo

a r^ c rJ"

Lb. <t rH rv CD
C CO

c • • CD
cr cT n rt CD
•— CD O •

CO U cr CY Pv
>~ O CM CD tH

1 n rv
« X

—J J*5

<r •

v^

L- *c ro C-r

U tv
CJ CY to

LL
X

r- 3 LL I t
^c<tocDcorxcr i ok <

>- cr, cr rr r> o r~

h < J 3 < D

Jr- _T
— CO o
it cj

c

<

>
LU

s
o

____ c
CO X

o crj rr> <
r- LU Q o
a —

•

LL C5 CO <
u u

CL cr cr CO



< I

I—

I

JJ
H \ ^
•o n <r

o o < -#
O I Oi M
r-4 • V.
o r> Nv

> o *-t

Z-£ Z-SZ l2^ \r •*> <;> 'A " • <> •» £ «>

«

OJ C3 O CD> 3 3 3 3
t I

OO OOC3CD3:3>3>c3
' » » t I »

100

w
Eh

H
Q
53
o
u
H
CO

o
25
H
CO
D
co:

Eh

U;

d
g.
CO!

H
J]

o
CO
H
CO

3<•
22
Oi
H
CO!

CO
Hi
tfl

H
(V '

i

HI

(V
H
5!
B|
s

CD

CO

UJ
_J
rr
x
»—

•

cr

o

IX
UJ
Q

0.
x
co

UI

---------

oooccoooooooooo'co'm'a^oJoot;

oooooooo oocdcoooo oo o o o o o
ft B

C3 r"- rox C3 o
< ro
X XV o o

<o o c_>

G
71

ft- or
JJ
UJ UJ
or _t UJ ro C3 ro
k— X X n »hm < <* ^r

I— n CM
UJ o C3
x >- CO

or CD o o
CO -t cr
UJ x
CO X3 rro CO o O rr
ft— UJ lv> na) O

_i «o o ri-

~z- n rvi ch
o OJ ro ro

ft-

ft- _l C3 o o
UI 3"

ft-

ft-

CO
rr Ui
UI UJ

j X rr
o o F 1

•

—

o CO
X ft—

CO X
CO
UJ

or o
a:

UJ
ft— to

n -1

CM CO CO t> COV^Nooir^KltNja
rv c> oN>orofoin>OHvONo(\i(\jo

U J 0033C3000 00000003
^ ^ ^ ^ 0 ° OC:>OC> OC30 <=>CDOOOOOO
300000 0000000000000000

O O fO O O
N O C \ M
tH V J"\ O tv

t\l /\ N O > "V

jao

r )

n uj
CO UI

rr ^
13 O .CJ

rr lo in
x a:
»— x a
3

CT

C? rr o
X > —

.

— o cr to
> X r-
«~ c u
-J >- a: a.
7 CL
O -LL D
x ^ zr a

lli

UJ
or
c >

to
rr uj

^- UJ
ft- o
UI CO

a
cu
rr

C5

3~

X

u
a

ft- u. u.oo

z < r z
'J* rv 111 LL!

^O r— C/J i/>

UJ Z UJ UI
or uj rr or
3 D Q. Ll

CO

o
o
fxl lU

t
< 2 «c
rr L-i o-

JJ CO UJ
r uj r
< rr <
c_> a_ o

UJ

or
<x

ft- 5^ ft- _J ft-

—!•<") or CO CL
-c t r 7 - i» rr
tr o o o cr uj o
uj rr 7* tr o t tr
QrO<l-C3Q.Oh
rr u ? r u r u <j ll.—
or z«r zaN,

T-l O o ro r- c\j CO 30 CO IO LT\ T—

1

o
r> X) *o O X) 30 O o MT !

co ro CO <r \f\ rv CO o O CM ro ro ro
cc O o o o o o o o tH
OJ CM CSJ CM ro ro ro ro ro ro ro rO ro ro ro ro

o o o o o o O CD o o o o o o o CD

rv o o O ro *H to (\J CM ir> cm ro "<y rvi
tr\ «H ro rv IO ro cn to ro ^n rv

K) •v OJ o o "M O V r\ O o rv o*- o> >
fO m cr ir\ ir\ ir\ tr\ m tr\ ir\ tr\ ir\ m
IT« iT> in cn m in in LA tr\ in in in in m
O O o o o o o o o o O C3 o C3 o

V >:
a <t
r> ui cr
CD CJ UJ CO

111 Mi o
CJ UI UJ UJ or or
<I Hi T —

.

c> n
rr ft- o CO
o UI
CO U. <t zz. CU Xo o o 111 IU ft—

n s or o JJ
CO o CO ft- CJ —

.

Z7 UJ
•—

«

f— ro o r
fn rr T T > f ^ V
2 -i < ft- o Z2. -J CO aJ

_l CO ST a n to LU
1/3 z UJ > zz or—

> o id 7 1 rr o CJ>

a: CO o. o rsi ft- o UJ o < UJ CO
<t C2 X — CJ CO — 2: ft- cr

CO UJ —

»

CO CO <t CO ft- 2T z X
a ft- CO «t <I ft- *t <x < ft- o

C_) LU CJ X zz CJ UJ _I _j u< a r- ft- c o cr a — 3 U" X ft-X <t co a X CJ <t a. ,2 a X <t X
UJ < UJ CJ <. <t <r <i ft- CJ ur

CO z: CO Uw or UJ X CO
LU o LU UI u. ft- V u_ C_) u_ u. u. u. u UJ
;>. X o <X JJ o '—

\

^

—

J CJ o o CJ orC o ft- X LU cr
JJ OJ r— O LU JJ JJ UJ JJ -U

X CJ CJ Lb C5 Ci CJ cr
ft- t» o CJ - » Z -y

ZjZ

cr UJ 10 u CO U. LL U. LL u •—I

u Z cr uO v/> O 3 tO JC
a CO __J u. UI < UI Uj UJ UJ C3 Lil ft*

a o or O X or cr a: or UJ or o
<i v~ 3: zr o Q. CO CJ a. < a a a. i/) a X

ft- t/> ft- -z UJ CJ
ft-

or x
o a_ »- Q o: ft- <t CO zz. o CD o <t
y cr o < ^ 1 ft- > X CO ft-

or » >- Q. C o <c <. -I it CO
U' CD U) CJ3 CJ >- CJ —

1

X -4 Ui CJ X X
Q > a uj ft- O- — X X zz < o

u. <r - <r o :_j cj
a: co to _J CO O CD UJ CJ CJ Q CD

ro
CM

UJ n co
or •O M"< rv in
3 >o inO
CO •

rv cm
X M ro
<r rvi

LU
X

LU
O
X
<
t—

1

cr
ro »o

> UJ ro -«r

rr to CM
u_ <t O -r-i o
o —y O sO rv

a m « t-h;

CA to < f> m
o o •

tr> ii. sO M" T-l

>- o n cm t-l

< X
X 3
< CO

CO
< 3
X <

3
Lw m m- ca

u. CM O •

o CO

2
a— _i
CO <

O CO 3
ft- X 3

cr ~
LU O CO
-3 LL U
Q or or

LU

o
X
o

>
UJ
3
3
or
<
3

CO



co

<
>
ft
W
Eh

Q
o
u
w
co

Z
H
CO
D
CO
Eh

U
!W I

ft !

coj

wl

w
ft

ft
o
CO
H
CO
>*

1
s
o
H
CO
CO

s
o
w
ft

w
ft
H
Eh

D
S

< <

JJ ^ ^ ?u i -i 3» Jl J.^ >*> > <r > o > x> ,-• o ^ <r

r i
<= => ^ =3> O =3 CD ^> CD CD 3 0 0 o
1 till || ||

cdcdocoooootHocjoooooo O O o O O O 00ii I • ro

x O if\ *0 CM 'O CM CM CO O COO>
in CM

u
UJ
X
I—
I/)

LLi

71

«<

CO
LU
0*)

o

LU

33

>-

x
-<

at
to
CO

a
*—

•

CO

LLI

CO

<:
r
o
o
JO
cr

Z)
3
LO

cr

cr

in
_i
n

3
1

"
15 CV - -

H'v^iHA >' A OIOI Ol\J >'AJ OI'Oi

O O O CD

CDCDCDtHCDCDtHCD CDtH CD CD CD O O *H CD

o o e o o s ^
• 0

o o o
a

cr cd o
n
o o o o

^^^^ ^^^^ ^^^'^^^^^^^(VOt-IOOOO^^iOOOCDCDCDOCDOCDCDCDOCDCDCDCDCDOCDOCD

oooooooooooooooooooooooooo

3-ODHHt>HOsOM>>HHOBMH
in sr o r*".» o -o r\ to o t> c\j u> n > H M O A N

COOCVJ'J'VO'O'COO
h(\j w cm cm cm (\j r\j cm cv>

C\ICM(\llMCMrvlC\IC\ICMCM(\iC\lC\JOJC\IC\J

OOOOOQOOOOQOOOOOOOQOO

a- cr on m^cooo vct(OfocDoconNTrcDNviAON>oHrorofxjaiwaiaioinNmrdinmmcr, rvifo^roir\^Nf> ,_ino o n n V, T( ^ cd cd <r t> ->*onr^c>T-i-o«rr\nm'rto
cn tft m n ^ rvi f\m <r\ irv ir\ >/^\0\Dv/)vnNfs.r\rvfs>rvN.fv

OOOOOOOCDO 00000030000000000
LU

cr 1- to 7
CO
rr

CD
ro

C_)

<J III
LU

1 III in
LU LU

III

a:
n

z LU
rr

<l ac
T (1

z
ino o cr O cr co z oo tr Ul 2 o CO r> IU (OX to X LU Z 2T LU

BO »— III 5* rr rr
io X X JJ O :_> o
LU UJ o c > >- Hi — to u

»- e/3 • or rr _J
fl 2 cr <r r i rr i:i t V

J < CO o a o X
y o O <J

-> CO z o —

i

5* rr 2 o rr na JJ o < o oX I— c 1- LL* -J —

i

cr
CO 2 1— CO co t— CO CD < CO <x

L*_ < ft UJ < z D < o \—
CO Z tr LU > a_ c_> <t LO O X CO

c rr LU a. >— a cr> <c X z z> Z < LU CO
I— 1

1

»— <r Ul > a o 7
•

Q u_ u i. o u U I?" u. u U <
LU o o O u o o o o

• cr < o LI <

JJ LU LU LU '.U L0 JJ JJ LU X
LU C3 c_> ti X t ) C5 CJ ti
_J z <_ 1— <.

-» Z 1— V. .2 y«_ <
rr •—

*

UJ L!l U: rr II. u< rt U lit U 1 rr

< or LO T> LO !U C/l (o in [/) UJ
>- lu LU LU lu a 'JJ LLi LU 5-

rr X a: LU rr O LU rr rr m X X X <l
< cr a to a o a < a a. a CJ

2
Ul
JJ
rr

U
10

3^ t»?

O -2

lO o
cr z
z —

0T
X
< 7*

X OO (O
x

U Ll)

o a

jj jj

^. o
in
•s>

u: -J
X 2
a o

LU
Ul
X
CO
rJi

o
JJ
7- J*-

LU <t
C ^ 7"

*o CJ

a
LLI O
I- X
Z tfl

LU LU
Z

CO
I— u
:r o
tu

lu
tu o
_i :r
U' UJ

co
~r lu
UJ X
z a

o
CD

LU LU
X t *

I— <
n

u_ to
^ r->

LU 3 JJ
LU CO X U l

a k r ix
c > cr •— ti
CO < CO

n ct
z it 2O III r:

rxl ->
cr o to
ZCOZ J

<r
o x >- i:
2 n i— »-*

< x —
> zo Ui > <r

LU UJ

tr

o o o
LU I— LU

_J o
Z CO < Z
UJ Hi rr LI!

t.o »- lo
LU lu r* LU
or o lu nr
q. 10 u o.

X
u
IL

it'

CJ
CO

> JJ

III

X
ci Ul

'—

•

\fl z o
TO O >
X

I 10
-I X UJ
<x ~ _l
f- CT <t

Jj
to X < u
r jh
< a Z r-

I I— JJ I

D. tO "D
X Z X Q
<I ^- o -tf

U li L liOOOO
IU OJ JJ LU

rr z 3C z
UJ in Ul LU
"> CO 'Si LO

LU LU UJ
X X X X
a a a a

7 UJ •— _J U' z -J hi 1 ~T 1- LU LO tr 2
JJ _i _J X CO X vT < < rr. <t •J X CO _> 0 <
cn m < < X V- y X rr X ^* •< _J rr y ~J> »-

z -«r a 'r co LU *r x 1 0 CO c •—

•

_J 0 »- a 0 <I <Z x cr X CO
u* u» r > 'It tr n rr __! c" f J' T tr _j IU UJ z
X MM X rr y a ^» cr rr »—

^

z > to *— 1— x to •-^ u 0
w <- X <j ~~

if <r it* 1- w— It < c rr

a > X u >— < CO CL 0 <t X CJ z CO CO 2 2 Q X X C J <t —

•

0 < —

»

101

1^
ao
K>

lu ro 00
Ct MO
-«« ro
rr cr\

CI *T <r*

to • •

o CM
2 r+> r*i

*X \C\ *T
UJ

IU
tr
2<
X
<r CO f>
> LU O CO

rr O
Lu CO O ro

rr CO GO
0 • • to

to lO
CO s\ •

to u lO CD
>- 0 J^ to k"M

. |

X2 rr>

< CO

o>
< —

1

2 <
rr

U *o to 0
u. CM CM
Q to

o
-J

to <*.

o in r
k lu n

cr —
lu to co
ro u'

u

a x x

ILI

x

o
2
O

>
UJ
Q
a
iX
<r
rr
2
<

LO



REFERENCES

Allen, C. L. Photographing the TV Audience. Journal ofAdvertising Research . March 1965. 2-S~.
"

Bechtel, R. B.
; Achepohl

, C; and Akers, R. Correlates
Between Observed Behavior and Questionnaire Responses
on Television Viewing. In E. A. Rubenstein, G. A
Comstock, and J. P. Murray (eds.), Television and
Social Behavior. Volume 4: Television in Day-to-Day
Life: Patterns of Use . Washington, D. C: U. s"
Government Printing Office, 1972.

Hershenson, M. Development of the Perception of Form. Psy-
chological Bulletin , 1967. 67, 326-336.

Hutt, C. Specific and Diverse Exploration. In H. W. Reese
and L. P. Lipsett (eds.), Advances in Child Develop-
ment and Behavior . Volume 5. New York: Academic
Press, 1970. 120-181.

Lesser, G. Learning, Teaching, and Television Production for
Children: The Experience of Sesame Street. Harvard
Educational Review , 1972. 4_2, 232-272.

Liebert, R. M. ; Neale, J. M. ; and Davidson, E. S. The Early
Window: Effects of TV on Children and Youth . New
York: Pergamon Press, Inc., 1973.

LoSciuto, L. A National Inventory of Television Viewing
Behavior. In E. A. Rubenstein, G. A. Comstock, and
J. P. Murray (eds.), Television and Social Behavior .

Volume 4: Television in Day-to-Day Life: Patterns
of Use . Washington, D. C. : U. S. Government Print-
ing Office, 1972.

Lyle, J., and Hoffman, H. R. Children's Use of Television
and Other Media. In E. A. Rubenstein, G. A. Comstock,
and J. P. Murray (eds.), Television and Social
Behavior . Volume 4 : Television in Day-to-Day Life:
Patterns of Use . Washington, D. C: U. S. Govern-
ment Printing Office, 1972.

Mayer, M. About Television . New York: Harper and Row, 1972.

102



103

McNemar Q Psychological Statistics New York: Wiley,±yoz. Chapter II. 2r

Moyer, K E. and Gilmer, B. Attention Spans of Children forExperimentally Designed Toys. Journal of GeneticPsychology , 1955. 87, 187-201:

Myers, J. Fundamentals of Experimental Design. Boston-Allyn andBacon, 191 T.

Nie, N.; Bent D ; and Hull, H. SPSS: Statistical Package
^or__the Social Sciences . New York! McGraw Hill BookCompany, 19 70.

Nunnally, J. Psychometric Theory . New York: McGraw-Hill
Book Company, 19 67.

Reeves, B. Formative Research During the Prebroadcast Season.
Unpublished In-house Report. Children's Television
Workshop, New York, 1969.

Rubenstein, E.
; Comstock, G.; and Murray, J. Television and

Social Behavior . Washington, D. C: U. S. Govern-
ment Printing Office, 1972.

Rust, L. Attributes of The Electric Company that Influence
Children's Attention to the Television Screen. Unpub-
lished In-house Report, Children's Television Workshop,
New York, 1971.

Salapatek, P. and Kessen, W. Visual Scanning of Triangles
by the Human Newborn. Journal of Experimental Child
Psychology , 1966. 3, 155-167.

Schramm, W. ; Lyle, J.; and Parker, E. B. Television in the
Lives of Our Children . Stanford: Stanford Univer-
sity Press, 1961.

Van Alstyne, D. Play Behavior and Choice of Play Materials
of Preschool Children . Chicago: University of
Chicago Press, 1932.

Ward, S.; Levinson, D. ; and Wackman, D. Children's Attention
to Television Advertising. In E. A. Rubenstein,
G. A. Comstock, and J. P. Murray (eds.), Television
and Social Behavior . Volume 4: Television in Day-
to-Day Life: Patterns of Use . Washington, D. C. :

U. S. Government Printing Office, 1972.



104

Yendovitskaya T V. Development of Attention. In Zaporoz-nets, A. v., and Elkonin, D. B. (eds ) Tho p cf^v^i
Qf^iesohool Children. ^rlk^skcZLlUT^






	University of Massachusetts Amherst
	ScholarWorks@UMass Amherst
	1974

	Stimulus determinants of children's attention to Sesame Street
	Stephen R. Levin

	Stimulus determinants of children's attention to Sesame Street

