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SUMMARY

The research program reported here was designed to develop
a procedure for assessing sensitivity to dimensional components
of non-representationel art. The program is based on the assuup-
ticn that non-representztional art can be deseribed in terms of
empirically specifiable dimensions, and that an individual's
sensitivity to, or his apprecistion of these dimensions is im-
portantly implicated in his esthetic reactions. Muliidimensionsal
scaling analyses were employed to yleld a provisional character-
ization of the dimensions employed by subjects in grouping paint-
ings contained in two sets of 4O abstract works. The "distances"
among paintings, expressed in terms of their loadings on various
dimensions, provides a standard against which to assess an indi-
viduel subject's estimates of their similarity. Work is current-
1y being underteken to determine the relationship between the
accuracy of these estimates and esthetic preference.
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INTROLUCTION

The present authors! initial interest in an empirical aprroach
to esthetic sensitivity was stimulated by the imaginative studies
conducted by Child and his colleagues (e.g., Child, 1965; Child &
Sumiko, 1968). Child's pasic procedure for evaluating esthetic
sensitivity involved compering a subject's artistic preferences or
evaluations of artistic merit with the consensually established
judgments of experts (e.g., artists, art critics, and art students).
Although the relationships between scores derived from this pro-
cedure and a variety of cognitive and personality variables were
provocative, the methodology, in focusing exclusively on a subject's
evaluative predispositions toward art objects, ignored other
dimensions of esthetic experience.

This limitation in mind, the present authors attempted to
develop an instrument for appraising certain structural properties
of esthetic reactions. Our initial efforts were devoted to con-
structing an "Esthetic Cognitive Complexity Test" patterned after
Bieri's (1966) modification of Kelly's Role Construct Repertory
Test (Kelly, 1955). "“he proposed measure differed from the "Rep"
Test in the substitution of art objects for persons as the target
stimuli, and in the substitution of esthetically relevant for
interpersonally relevant judgmental dimensions. Our primary intent
was to establish the reliability of this test over time and across
sets of art objects, and to investigate its relationship to such
variables as performance in art courses, tolerance for apparent
incongruities in art objects, interperscnal cognitive complexity,

~and intelligence..

Sanguine -that our approach was i.prkable, we proceeded to show
a large number of paintings to college students, asking them to
write down the adjective or adjectival phrase most appropriate
to each painting. Categorizing several hundred adjectives collected
in this manner according to similarity, we selected a group of ten
representative adjectives and their opposites (e.g., graceful-awkward,
frze-constricted, happy-sad) for use in a preliminary version of the
measure. Respondents were asked to rate each of T paintings,
simultaneously. projected on a screen, on each of the ten bipolar
scales. :

After they hed completed the instrument, nearly all of the
respondents complained about the difficulty of the task. and question-
ed the appropriateness of the adjectives to at least some of the
paintings. Several of the respondents said that they felt extremely
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uncertain about most of their ratings. The same general reaction
was given by the next several groups of subjects we ran. WMost
important, inspection of the data revealzd little inter-judge
consistency. At this point, we felt that we understood why Osgood
(1957) had characterized a factor analysis of non-artists' ratings
of gbstract paintings as "semantic chaos'. In our study, as well
as in the one describved by Osgood, respondents had been asked to
react in verbal terms to visual stinmuli which prdbdbly have a
paucity of precise verbal referents.

At this point, we considered alternative methods of eliciting
the kinds of dimensions or categories employed in viewing non-
representational art. Assuming that the semantic confusion obtained
in the earlier work was an inaccurate reflection of an underlying
visual order, we decided that respondents could provide us with
importent clues to the relevant dimensions if we employed a task
which allowed them to react in terms cf visual rather than verbal
criteria. As our focus had changed to eliciting rather than
imposing dimensions, we needed & task which would allow the respon-
dent to categorize the stimuli according to criteria that he himself
deemed important. For this purpose we adaypfed a methodology Bmploy-
ed by Gardner (1953) in his study of cognitive styles in categoriz-
ing behavior. Specifically, we presented & number of postcard-size
reproductions of abstract paintings to several of cur colleagues
(seen individually) and asked them to "put together into groups
the ‘paintings which seem to you to belong together". Almost without
exception our respondents did this rather quickly end with apparently
little discomfort. Furthermore, there wes cousiderable inter-
respondent asgreement in the sortings. Given the relative esase with
vhich they completed the task, it was particularly impressive to
observe their difficulty in describing the nature of thelr categories,
Moreover, the descriptions which were offered often had an "after
the fact" quality, giving the impression that the respondent vas
trying to rationalicze his groupings. Again, we were struck by what
should have been more immediately obvious -~- the possibility that
non~verbal factors were the critical ones mediating experience with
the kinds of stimuli we had been employing, and that verbal mediation
in this domain mey play & secondary role. '

After having colleoted several hundred postcard-size reproduc-
tions, we began a formal investigation designed to ascertain the
primery dimensions employed in categorizing a set of abstract
paintings. Determination of these dimensions would provide an
operational basis for specifying the degree of similarity between
paintings by comparing their pattern of loadings on the various
dimensions. Such an index of similarity might then be exploited
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as a standard against which to evaluate an individual respondent's
Judgmeunts of similarity, thereby providing an empirical measure of
what we regard as "esthetic sensitivitiy".

METHODS

Respondents:

One-hundred and seventy-five male undergraduates enrolled in
the introductory psychology course at Chio State University served
as respondents in the present study, their participation counting
toward fulfillment of a course requirement.

Procedure

Upcn the respondent's arrival. the experimenter introduced
himself, and stated that the present study constituted part of an
investigation of factors involved in viewing abstract art. The
experimenter explained that the investigation was currently focusing
on "the ways in which people sort abstract paintings".

Pointing to a large, covered display boerd, he proceeded as
follows:

"On this board are a group of abstract paintings
which I will ask you to sort.

"First, I want you tc know that there are no
right or wrong ways to handle this task. Everyone
does it in his own way. T want you to do it in the
way that seems most natural, most logical, and most.
comfortable to you. The instructions are simply to
put together into groups the paintings which seem
to belong together. You may have as many or as few
vaintings in a group as you like, so long as the paintings
in each group seem to belonz together. If, after you
have looked at all of the paintings; a few do not seem
to go with any of* the others, you may leave those
paintings by themselves. Please sort all the paint-
ings. It is a good idea to stand back for a moment
or so and look at the board generally, before be-
ginning sorting. As you sort the paintings be sure
to avoid overlapping them completely so that all the
paintings which .constitute any particular .group can be
seen simulteneously. I am now going to leave the
room. When you are finished let me know. I'll be
in the hall or in Room 403."
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The experimenter uncovered the board, exposing 40 raintings
arranged on five narrow shelves, each shelf holding eig™i paintings.
Two sets of 4O paintings were employed, approximately half the
subjects working with each set. Placement of the paintings was
randomly arranged for each respondent.

If the respondent asked for additional instructions, the
experimenter replied approximately as follows:

"Right now I would rather nct say anything
that hes a chance of influencing how you sort the
paintings. The important thing to remember is to
put together into groups those paintings which
somehow seem to belong together."

After the sorting task had been completed, the experimenter
recorded the paintings included in each of the respondent's groupings.
In cases where a respondent obviously had a large group with definite
subdivisions, each subdivision was recorded as a separate group.

For each group assembled by the respondent, the experimenter
asked and recorded the amswers to the following questions:

a. What 1s it sbout these paintings that makes them
belong together?

be. Is there anything else that made you feel these
paintings belonged together?

c. (Asked only if the grouping consisted of more than two
paintings) Which 4+wo paintings in this group are the
ones you. would say most typify the group -- which two
paintings wost express the essential quality of this
group?

d. Which of the other groups do you regard as being
most opposite to this one?

Finelly the experimenter thanked 'l:he respondent for his

cooperation and invited him to return at a later date if he wished
to lea.rn about 'l:he results of 'l:he study.

‘I'he entire procedure ‘was usually completed in gbout 35 minutes.

In order to ascertain the relia'bility,of.the sorting procedure
a number of the respondents were phoned and asked to return for an
additional 20 minutes. The 32 Set I respondents and the 32 Set II
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respondents obtained in this manner were asked to repeat the sorting
task. These respondents were seen 11 to 17 days after their initial
session. Instructions for the second session were as follows:

"Today I am going to ask you to follow the same
procedure as last time you were here., That is, I
would like you to put together into groups the paintings
vhich seem to you to belong together. You may have as
nany or as few paintings in a group as you like, so long
as the paintings in each group seem to belong together,
You should sort the paintings in the way that seems
most natural, mcst logical, and most comfortable to you.

"If it turns out when you are finished that you
sorted the paintings pretty much the same way that you
did the first time, that's fine. ITf the way you sorted
the paintings turns out to be somewhat different, or
very different from the way that you did it last time,
that's fine too. The important thing is for you to
sort the paintings in the way that seems most natural,
most logical, and most comfortable to you. Put those
paintings together into groups which seem to you to
belong together. :

"Again, it is a good idea to stand back for a moment
or so and look at the entire board before you begin sort-
ing. As you sort the paintings avoid overlapping them
so that you can simultaneously see all the paintings
which constitute any particular group."

After having completed the sorting task, the respondent was
asked to estimate the similarity of his groupings to that made &t
the previous session by placing a check irn the aprropriate space on
the scale shown below--

Fxtremely ‘ : < Extremely
Similar ., T T Dissimilar

Next, the respondent was asked to indicate the extent to which
he had tried to make his second sortlng 81milar to or dlssimilar from
his previous one, - :

Tried very,hard, T rafiaeien R Tfied»very hard

for similarity to Made no effort . Por-dissimilarity
previous sort. .. ‘to make sort, "-from previous sort.

similar to or
dissimilar from
previous sort.

5
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The experimenter again thanked the respondent for his coope*ation,
and reminded him to return at the end of the juarter if he was
interested in learning more about the study.

Paintings:

The reproductions contained in the first set of 40 paintings
consisted of every fifth reproduction in a collection of 200 nor-
representational works arranged alphabetically by artist's last
name. This procedure insured a wide representation of painting
styles, and was consistent with the sdmittedly tenuous assumption
that the frequency with which artists were represented in our
collection roughly paralleled the general visibility of their
paintings in the "real world". A listing of the paintirgs in
both sets {hereafter referred to as Set I and Set II) appears in
the Appendix (Ta‘bles I and 11). -

RESULTS

1bst-Retest Reliébilityﬁof the Sorting Procedure'

A hO x.ho matrix, with entries of 1<or~0 indicating whether or
not any two paintings had been grouped together was constructed for
each of the subject's sortings. The two matrices availsble for each
of the subjects who had been recalled for the second sort provided
the data for an estimmte.of the test-retest reliability cf the pro-
cedure. The relisbility index was simply the percentage of paintings
paired on the first sort which were also paired on the second.

The mean rellability for subjects working with Sets I and IT

was 37 and .40, respectively. The relatively low reliability

reflected in these figures might well be attributable to the *demand
characteristics" of the second sorting session. Given that students
are generally suspicious sbout psychology experiments, those
respondents invited to return for the second session may have taken
that invitation to mean that their first performance had in some
way been.less than adequate. - Respondents making such an interpre-
tation would certainly have been inclined to group the paintings
differently when given a second opportunity.

In estimating the similarity between their first and second
groupings on a T-point scale ranging from "Extremely similar"(l) to
"Extremely-dissimilar"(7), Set I respondents gave a mean ‘rating ’
of 3,06 % Do = .hsg and Set II respondents gave a'mcan rating
of 2,77 (S.D. = 1.54 Responses to another T-~point scale ranging
from "Tried very herd for similarity to previous sort"(l) to "Tried
very hard for dissimilarity from previous sort"(?), Set I and Set II
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respondents gave mean ratings of 3.19 (S.D. = 1.23) and 3.09

(8.D. = .99), respectively. At the very least, these data suggest
that, in general, respondents did not exert an extreme effort to
meke their two sortings in a highly similar mammer.

A cumulative matrix was constructed for each set of paintings
by summing the cell entries of all individual respondent matricies
generated on the first sorting. These cumulative matricies, shown
in Tables 1 and 2 reflect a substantial degree of intersubject
agreement in the groupings, thus providing indirect evidence for
the relisbility of the sorting task.l,2

Multidimensional Scaling Analyses:

In order to extract the dimensions underlying subjects' group-
ings, and to specify each painting's loading on ench of the dimensions,
multidimensional scaling (MDS) analyses were_app.ied to the cumula-
tive matrices described in the last section.

Two MDS procedures, one developﬁd by Kruskal (1968) and the other
by Young and Torgerson (Young, 1968)° were employed. The latter
Procedure involves a form of principal components analysis prior to
iteration.

lAs subjects! verbal characterizations of the eriteria according to
vhich they grouped the paintings was of secondary concern in the
present study, date from the post-experimental ingquiry will be
analyzed separately ani reported elsewhere.

2After about half the subjeets were run, we discovered that Set I
inadvertently included one painting, which although heavily
impressionistic, was revresentational (No. 27). There is no
evidence that this affected our findings in any significant way.

3a similar procedure had been employed by Skager, Schultz, and
Klein (1966). In their study, designed to elicit dimensions of
peinting style, the stimuli were restricted to students' artistic
representations of a single subject matter, a skyline view.

hThis program is based on Young, F. W. and Torgerson, W. S.
TORSCA, A FORTRAN IV program for Shephard-Kruskal multidimensional
scaling analysis. Behavioral Science, 1967, 12, 498; and on

Young, F. W. TORSCA-9 a FORTRAN IV program for nommetric multi-
dimensional scaling. Behavioral Science, 1968.
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The computer program for the Krusksl procedures was set to
yield configurational solutions based on 1 to 9 dimensions for both
the Set I and the Set II data; the program for the Young-Torgerson
procedure was set to yield solutions based on 1 to 10 dimensions,

A "stress value" computed for each solution provided an index
of how well that solution fit the data; the lower the stress, the
better the fit. Although the Kruskal and Young-Torgerson formulas
for computing stress are somevhat different, their results may be
compared in terms of the walues shown in Table 3.

Figure 1 reveals that for the Kruskal procedure, the optimal
fit to the data of Sets I and II is provided by a six-dimensional
configuration; progressive decreases in the number of dimensions
yielding progressively poorer results, progressive increases yielding
no improvement.

Figure 2 reveals that the Young-Torgerscn procedure yielis pro-
gressively better results for the data of Sets I and II as the
nunber of dimensions is increased, However, beyond six or seven
dimensions the gain, in lowered stress values, is insubstantial,

As the Kruskal procedure gave somewhat better results in terms of
stress, and provided more clear-cut evidence concerning optimal
configuration than the Young-Torgerson procedure, the Kruskal
six-dimension configurations were used as the primary basis for the
next stages of our work.

Identification of the Dimensions:

Table 4, besed on the Set I data, presents the loadings of
each painting on each of the dimersions. Teble 5 presents the load-
ings for Set II. Inspection of the paintings with the largest
positive and largest negative loadings on each of the dimensions,
indicated considerable correspondence between those extracted from
the Set I matrix and those extracted from the Set II metrix. That
is, each of the six Set I dimensions appeared to have a counterpart
in Set II. This was clearer for some dimensicas than for others,

The following represents an initial, provisional attempt to
describe the opposite poles of the various dimensions in verbeal
terms, on the basis of paintings with the largest positive and
negative loadings on each dimension. The descriptions, although
based on results from Set I data, are in large measure, applicable
to results from Set YI. The numbers used to identify the dimensions
(I—VI)hcorrespond to the numbers identifying the Set I dimensions in
Table .
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Table 3

Equivalence Table for Comparing Stress
Values Computed by Kruskal and Young-Torgerson

Formmlas,® N
Evaluation of
Goodness-of fit Kruskal Young-Torgerson

Poor Lod, 204,
Fair 2% 10%
Good 10% 5%
Excellent 5% 2-1/2%
Perfect 0% o

BAfter Kruskal, 1968.
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FIGURE 1. Stress value of Kruskal M.D.S. solutions as a function
of number of dimensions fitted to the data of Set I and Set II.
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FIGURE 2. Stress value of Young-Torgerson M.D.S. solutions
as a function of the mumber of dimensions fitted to the data
of Set I' and Set II,
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Table %
Loadings of Set I Paintings in the

Kruskal Six-Dimension Solution

Dimension

Painting 1 2 3 L 5 6
1 .183 -.7T51 -.237 .322 =177 176
2 ~.119 162 .029 .194 .017 .54
3 -.592 -.008 -.120 -.080 -.562 .288
4 ~.375 .003 -.246 .683 -.012 .205
5 ~.085 .070 -.527 469 45 453
6 -.406 -.187 a7 -.T26 .283 .011
T 168 .523 357 -.296 -.33% -.753
8 -.003 .133 .392 243 -7 .806
9 nl"67 e 575 .og{' - ll"T e 325 . 356

10 087 .293 ~.559 246 -.263 -.365
11 .376 .315 .620 -.604 -.606 -.194
12 -.027 .137 .543 -.125 -.TT2 H76
13 ~.192 Lok .532 -.bo7 -.695 - . 267
1h 161 -.672 -.21k .298 -.4o7 .226
15 .005 - 14k -.028 .338 .T21 -.759
16 ~.520 =077 -.346 184 -.T92 514
17 .509 -.509 -.651 .083 -.37h -.100
18 ~.004 197 -JAT1 601 -.339 408
19 '.2h2 .390 b7 -.605 .050 .342
20 458 -.T45 -.390 -.005 .198 -.241
21 .613 -.004 L1485 094 546 -.556
22 553 565 .10 - ,002 .640 -.T16
23 .351 -.313 .197 -.180 .719 .305
21" - 0082 0379 -02% ’ 0609 - 382 02.T3
25 -.257 179 .301 ~.535 -.258 -.581
26 - 132 .128 . .1k9 022 -.510 784
27 .166 -.664 672 -.129 -.255 -.023
28 -.190 - .054 -.008 -.304 840 -.349
29 -.076 -.239 g7 151 .569 -.884
30 -.203 .058 -.351 .201. .T0L 272
31 .526 564 -.138 .203 L1 -.215
32 .348 -.085 =377 -.587 371 .351
33 .185 .245 .68k -.2h7 535 -.h67
34 -.351 =497 .516 Sl .250 =417
35 .196 217 17 079 .665 © -.948
36 -.258 -.035 -.551 .150 -.783 JAhs
37 -.1Th 257 -.372 -.240 .T13 -.106
38 -.334 .019 -.35% 121 7T -.037
39 -.T32 -.171 -.351 .055 -.389 .326
ko -.165 401 554 -.272 -.50k .208

14

19




Table 5
Loadings of Set II Paintings in the

Kruskal Six-Dimension Solution

Dimension

Painting 1 ' 2 3 L 5 6
1 .289 -.909 JANT .396 .155 .058
2 -.590 .593 .035 .092 T ¢ -.252
3 .148 .053 2252 .859 6T JA31
L -.458 T2 -1T7 .109 -.500 -.514
5 -.242 -.037 =446 -.248 -.324 .378
6 653 -.428 11 .093 -.158 .251
T -.457 .22 661 .020 -.331 155
8 .090 190 - -.582 .169 <.753 -.321
9 -.120 -o541 -.009 L1k -.190 -.703

10 -.664 .505 . 148 -.136 -.284 .158
11 .081 -.Tho -.h0o2 261 -.594 -.06h4
12 -.522 631 -.119 -.056 -.b76 -.505
13 = +394 " .T89 -.130 -.237 -.193 -.520
1 o -.180 -.686 .569 - ,188 -.195 -.365
15 -.568 - -.365 -.255 L1 297 -.056
16 . .283 Jd27 -.695 - -,001 -.721 -.284
17 146 .209 .135 -.337 .786 -.292
18 .096 - -.T95 .096 073 271 .155
19 -.301 606 -.104 -.500 .249 -.493
20 .193 .686 .020 -.368 1 1.083 ©.186
21 A15 .981 -.053 - 206 19 .218
22 M50 0 -.278 -.526 =011 -.635 -.195
23 . © L.087 @ -.032 .682 -.027 301 "~ +336
ol .398 -.403 L40 JA03 - .156 -.555
25 .185 .303 -.251 "~ =4590 - 633 222
26 -.279 -.902 .16k 157 -.221 " .160
27 546 -.208 .381 .525 -.302 .066
28 280 723 -.084 -.333 .950 .166
29 . -.133 =059 - - =,156 -.1493 638 -  .0u5
30 T =256 0 =71 -.151 C L5970 T .29T 0 LWhTO
31 510 - -,220 -.329 -.231 -8 I
32 .300 1.099 -.058 -.347 514  .165
33 -.132 057 .326 .106 -.194 .682
3k -.340 -.524 -.050 601 -.026 . .376
35 .083 .398 .201 iy g .TT8 .373
36 =019 o .329 ¢ 234k . -490 . LTT8 J4ko
37 - o Ak =820 0 256 o -,029 0 -,192 - =249
38 .005 -.626 -.058 =247 -.209 492
39 -.172 -.391 "« 718 -.120 | -.262 -.313
,'"O .OgT 0212 -.529 .267 -0735 -0351
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Dimension I

Positive loadings: Large fields of the same color which seem
to extend beyond the frame, there is some geometric organization
in evidence, i.e., shapes are aligned with the edges of the paint-
ing. Painting is relatively flat, with little or no overlap, and the
texture is quite smooth.
(examples: 21, 22)

Negative loadings: Many colors and shapes are loosely controlled.
Color is applied over color. The movement is sweeping and circular.

- Control is achieved by the use of lines that define the direction
. of the movement. The shapes are large y contained within the frame

with some slight sense of movement beyond the frame,
(examples: 39, 3)

Dimension.II_

Positive loadings: Relatively similar to the positive pole of
Dimension I. Texture creates a uniform uurface. The composition
seems to continue beyond the frame.

(examples: 22, 31)

Negative loadings- Many aiscrete specific shapes tending to be
organized .on a uniform color field. Shapes have precise, clear edges.

-‘Most elements of composition are contained within the frame, though

these elements seem to rest on a syrce that continues beyond the

. frame. .

(examplee: 1, 20) .

. Dimensioh‘III

Positive loadir05° Relatively uniform in neutfal colors.
Rectilinear patterns and textures are created by use of lines, and

the overall patterns .extend beyond the edge. Patterns are aligned

with the .vertical and horizontal edges. :
(exa.mples' 33, 27) . =

Negative loadings: A domihant shape;is repeated. throughout.

.. Softly curved or circular forms .are prominent. Saturated hues,
" . with some blending are present and these are placed on a light,

nearly white field. Shapes are . aligned with the edges.
(exampl’e‘s- 17, 10) ERE L ,

‘: Dimension IV

Positive loadings- Satﬁre£ed color-afeas and stfong value

i-con+rasts_are present. There is-an. interlocking of.shapes. Each

'~:iizjt'u.;fiﬂ

SoF




shape has discrete color. Crowded composition with each shape
bounded by others. ‘ :
(examples: 4, 2h)

Negative loadings: Grey, tan or browmish esrth colors pre-
dominate. Lines create shapes and some, patterns and textures.-
(examples: ‘6, 19) C

Dimension V

Positive loadings: Contrcolled rectilineéar organization with
interlocking shapes that are aligned with the -vertical or horizontal
edges. Shapes are locked in place, and are stationary When color
is present it is located in defined areas.

(examples: 28, 38)

Negative loadings: Relatively splashy, streaked or smeared
forms showing much movement. When color is present it runs together
rather than remaining in discrete, bounded forms. Unlike the
negative end of Dimension I, it lacks overall control that was
achieved by the use of line.

(exemplez: 16, 36)

DimensioanI..

Fositive loadings: Large asreas of muted, dark colors in
diffused shapes. Heavy painted textures are present, Brush strokes
are evident. Composition seems to extend beyond the frame '
(examples: 8, 26

Negative 1oadings- Light, crisp, mechanically precise geometric
shapes. Solld colors are applied with no evidence of brush strokes.
Composition contained within its own frame
(exemples: . 35, 29) - N

It needs to be emphasized that these descriptions represent a
provisional rather than a definitive characterization of the .
dimensions underlying su‘b:)ects*r sorts. The overlap among the
dimensions within each Se% ‘and discrepancies between the two Sets
indicates the need for further clarification of the dimensiOns
which subjects employed in their categorization of the’ paintings.
We-are currently planning a shmdy designed to- determine whether
other of the obtained MDS solutions, although less than optimal
in terms of stress, yield "purer" dimensions. Tebles IV-VII
end VIII-XII in the Appendix give the Kruskal solutions based on .
1-5 dimensions for the Set I data and the Set II data, respectively. .

17

R



As noted the six-dimension solutions, since they ylelded the
best fit to the present data, were employed in the next phase of
our work, the development of a methodology for assessing esthetic
sensitivity.

The Develorment of & Measure of Esthetic Semsitivity:

We had anticipated that following the empirical specification
of dimensions by MDS, we would construct a measure of esthetic
sensitivity based on subjects' appreciation of the various dimensions
considered singly. However, as may be seen from Tables k and 5,
most of the paintings in each of the two Sets had high loadings
(positive and/br negetive) on more than one dimension. We therefore
decided to construct a measure which would explicitly recognize the
multidimensional nature of the paintings. This measure, currently
being developed exploits the fact that the degree of similarity
between any two paintings in a Set may be indexed empirically by
czomparing the distance between the patiern of their loadings on
the six dimensions. The distance between any two paintings,

Pij and PEJ’ may be computed according to the following formula:

SRRV Y X
o\ [

vhere the overall distance between two paintings is given by the square
root of the sum of the squared distance betireen them on each of the six
éinensions. 1In effect, these are distances in a six-dimensional space.

The inter-painting distances, for Sets I and II are shown in
Tables XIII and XIV of the Appendix. Our measure of sensitivity
will be based on the degree to.vhich an individual's assessment of the
similarity among paintings approximates the distances shown in the
latter tables.

At present we are beginning a :tudy in which subjects are required
to rank order a series of paintings in terms of their similarity to
e target painting. Each subject rank orders several such series.
To the extent that the mean rank orders obtained in this menner
approximate the MDS distancps, we may. be confident in using the latter
as the standard egainst which to evaluate individual subjects. Dis~
crepancies of the mean rank orderings from the MDS distances would,
of course, necessitate a mo&.cication of the standard in line with .
the orderings obtained from subjects. Thus far, informal pre-testing
with seversl sample series has tended to support the MDS results.

¢18
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CONCLUSIONS AND COMMENTS ON THE PRESENT APPROACH

The reseerch program reported here was designed to develop a
procedure for assessing sensitivity to dimensional components of
non-representational art., The progrem is based on the assumpticn
that non-representational art can be described in terms of empirically
specifiable dimensions, and that an individual's sensitivity to, or
his appreclation of these dimensions is importantly implicated in
his esthetic reactions. Multidimensional scaling analyses were
employed to yield a provislonal characterization of the dimensions
employed by subjects in grouping paintings contained in two sets of
40 abstract works. The "distances" among paintings, expressed in
terms of their loadings on various dimensions, provides a standard
against which to assess an individual subject'’s estimates of their
similarity.

As far as is known to the authors, the present investigation
is the first empirical attempt to identify the dimensions of abstract
art through the use of non-verbal procedures. In a very important
sense, the study reported here, as well as the continuing work
generated by its findings, tekes its impetus from the conviction
that the "understanding" of non-representational art may be increased
by its description in terms intrinsic to the medium.

Even the most casual inspection of the palntings defined as
similar in terms of the distance matrices strongly suggests that
the subjects based their initisl groupings on the visual feeling-
tone quelities of the paintings. This impression is supported by
the fact that subjects, although they often sorted the paintings
quickly and surely, giving little evidence of conscious verbal
mediation, frequently found it difficult to articulate the basis
of their groupings. ‘

From the results of our work thus far we are encouraged that
the basic visuel dimensions of non-representationsl art can be
specified empirically. We regard such a specification as a means
of approaching the issues of visual meaning -- in a way analogous
to Osgood's (1959) work in the verbal domain.

Whether our measure, based on subject's sensitivity to these
meenings, reflects "esthetiz sensitivity" is still an open question --
a question we intend to approach by comparing the scores of
respondents with varying levels of training in art, and by explor-
ing the relationship between scores and preference for painting of
various types. Work on these problems is currently underwey.

19
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feble I

Titles end Artists of Paintings in Set I

1, Max Ackermann
IXth Symphony (1953)

2, G. Ajmone
Frutta e Foglie (1954)

3. Karel Appel
Amorous Dance (1920)

h, G, Benner
The Farm (1954)

5. Roger Bissidre
Hommegze to Fre Angelico (1949)

6. Georges Braque
Viloncello ?;911)

Te Pol Bury
3069 Vhite Dots on an Oval Ground (1966)

8., Massimo Ceovalli

Tumegine (1963)

9., Corneille’
The Great Earth (1922)

10. Robert Delonmey
Disks (1913)

11, Jean Dubuffet
The Desert Blazes (1953)

12, Gianfranco PFesce
Citta (1957)

13. Xlaus Jorgen-IFischer
Tufts of Strokes (1962)

14, Gorky
The Orators (1947)

15, Auguste Herbin
f Vie No. 1 (1950)

16. Frieda Hunziker
Ardeath Vita (1908)

22




Teble T (Continued) -°

17, Wassily Xendinsky
Composition

18, Ide Kerkovius
liaid in the Flower (1958)

19. Paul Klee
Fregments of Still Life (1925)

20. Ternand Leger
lMorceaux de Bois et Fuages (1952)

21, Osvaldo Licinl
Schexrzo (1932)

22, Kasimir lialevitch
Large Vhite Cross on Grey (1916/18)

23. A, Manessier
What was Lost? (1952)

2k, oohamues liay
Sonorous Light

25, FPiet liondrian
Study of = Tree-{1913)

26, Emmio Liorlotti
Paesaggio dell' Adda (1953)

27. Rolf Nesch
Trinity Chwrch

28, Ben Nicholson
Vertical Seconds (1953)

29, Eduardo Paolozzi
Universgel Flectronic Vacuum (1967)

30, Serge Poliakoff
Abstract Composition (1954)

31, liark Rothko
Humber 10 (1950), 0il

32, ¥illiem Scott
Ochre Painting (1958)

‘33. Jesus Rephael Soto
. Cardenal (1965)




3k,

35.

36.

- .Tgble T (Continued).

Yurs Spiller
Citte ai Notve (1947)

Franl Stella
Fez (196k), 0il

Doris Unestev
Recollection ;%

J. Villon

Le Pigeonnier Hoymend {1953)

Jacques Villon

Prometheus Plays with the Fire (1957)

Peppino 'Mieterailk

Colowr Cummlation (1957).

tiols
Composizione (1947)
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1.

2.

3.

L,

Se

9.

10.

11,

12.

13.

1L,

15.

Table IT

Titles and fixrtists of Paintings in Set II

biaxt Ackermcnn
Abstracts Composition (1951)

Giuseppe Ajmone
Riflessi (1958)

7illi Baumeister
Hen-aru (1955)

M. Blonde
Tmmegine Orizzontale (1958)

Roger Biss:i.:ere
Compositiion

Heinz Broo
Sitting Person

Corrado Cegli
Compositions (1950)

A. Chighine
Tramonto sul mare (1957)

Roberto Crippe
Aurora Borealis (1952)

Robert Delaunay
Fenetres Multipliees (1912)

Duncan
Composite

Gianfranco Fasce
Mare (1959)

}C!.a.ué Ju:Egen-Fi schef
Graduated Violet

Arshi‘le‘ Gorkjr
Agony (1947)

Ivon Hitchens

loodland, Verticel and Horizont

25
30

Al (1958).



16.

17.

19.

21,

22,

23.

ok,

25,

28.

29.

30.

Table II (Continued)

Jasper Johns
Zero Through Hine (1961)

Tassily Kandinsky
Heevy Circles (1927)

Ida Xerkovius
Composition with Blue

Yves Klein
Resonance (1960/61)

Thamas Lenk
Pile Up - Symbol in the Plane (1968)

Morris Louis
Unfolding Light (1961)

Alfred Menessier
Alleuie Des Champs (1955)

Louis Marcoussis
Rain No. 1 (1927)

Joen M:.ro
Ferme et oiseau dans la nuilt (191|-5)

P, tiondrisen
Compositie in bleu (1917)

J, Nanninga
Compositie

Rolf Nesch
Trees (1935)

Kenneth ioland
Transwest (1965)

Victor Pasmore S
Squere Motif, Blue and Gold: The Eclipse (1950)

erge Poliakoff
Gompos:.tion in Plack, Grey, Red, and Yellov (1957)

}Mex Rupp
Blovmn-up Lettice (1961)

Peter Sedgley
Yellow Attenuation 0.965)
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Table E;.(Continued)

33. Pierre Souleges
Corposition {1950)

34, Nicoles De Stael
Footballers (1952)

35. dJoh Cecil Stephenson
Painting (1937)

36, Victor Vasarely
Nives 11 (19k9/58)

37. Theouor Yerner
Cornival in Nice (1952)

38, Fritz Winter
Project (1956)

39. Fritz Winter
Black before Red (1953)

40. Vols
Composizione (1949)

g

o)
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Table III
Loadings of Set I Paintings in the

Kruskal One-Dimension Solution

Dimension
Painting 1 '
l - .1-]1‘.9
2 - .619
3 -1.009
4 ' = W522 o
5 - '532 B2
6 +T .302
T 1.135
8 -1.373
9 t e
10 =195
11 .015
12 =1.277
13 - 827
14 - 679
15 1.501
16 -1.638
17 - -331
18 -1.216
19 .059
20 483
21 1.358
22 1.952
23 .565
24 -1.059
25 216
26 -1.037
27 - 154
28 1.193
29 1.553
30 .371
31 .866
32 .280
33 1.236
34 .T22
35 2.085
36 ; -1.4€8
37 45
38 .612
39 -1.145
ko ‘ - Tk

‘28

ERIC 33




e —

Table IV

Loadings of Set I Paintings in the

Kruskal Two-Dimension Solution

Dimension
Painting 1 2
1 - 2u - 781
2 - 554 - .078
3 - 975 - .306
h - A3t - .h52
5 - 2k - Jlukh
6 .230 L3
T L60 1.201
8 -1.160 .110
9 - 654 - 346
10 - 112 - 131
11 - .333 1.169
i2 -1,004 1458
13 - 189 1.204
1k - Ju65 - .995
15 1.316 - 055
16 -1.315 - J1h8
17 - 216 -1.118
18 - .905 - 566
19 - 180 .556
20 .535 - .836
21 1.205 -394
22 1.469 666
23 662 - .19
2L - 841 - 262
25 "~ L,160 .828
26 - 976 .10k
27 079 - 657
28 .990 119
29 1.356 . .002
30 2311 - .293
31 .T10 .310
32 ‘236 - .O)‘"9
33 .43 733
3’4‘ 0792 - 03)4'1
35 1.533 . .392
36 - -1,219° - 506 -
37 .605 OTL.
38 .550 - k43
39 - o2 - 22
Lo 661

- 0662 )

29
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Table V
Loadings of Set I Paintings in the

Kruskal Three-Dimension Solution

Dimension
Painting 1 2 3
1 - 181 - .T39 - o2
2 - 456 .120 - .328
3 - .855 - .236 - W17
k - .238 .035 - .T11
5 - 167 - ,028 - 782
6 .110 - ,307 «553
T .185 176 .973
8 -1.059 .179 - .OblL
9 - 634 - 553 - .013
10 .018 150 - 506
11 - 498 1486 1.C09
12 - 997 128 .380
13 - e 635 L] 573 L] 988
i - .336 - .879 - .U37
15 1.237 034 .048
16 -1.117 - 215 - S5T4
17’ - 012 - .810 - .T72
18 - .59 .098 - 820
19 - 211 L5k .326
20 5L - .809 - o317
21 -1,015 .216 - 586
22 1.186 646 .536
23 . 662 - .398 .036
ah < .562 .258 - 707
25 - 00k +204 .826
26 - 927 .163 - L,101
o7 - 306 - 60T .630
28 <91k .066 142
29 . 1.154% - .080 - A51
30 438 138 - ,596
31, .623 646 - +153
32 «392 - .313 - 255
33 .T16 .319 .804
3 JigL - 481 531
35. 1.280 .351 406
36 -1,007 - 234 - 670
37 662 .229 - 19
38 65T .178 - .483
39 - - 75T - .316 - 525
Lo - .T33 217 553
30




Table VI
Loadings of Set I Paintings in the

Kruskal Four-Dimension Solution

Dimension
Painting 1 2 3 L

L - 060 - 722 - 219 1108

2 - ko .266 - 499 - 017

3 - 782 - 301 - 465 171
L - 123 .052 - 646 L7

5 - 069 066 - .T68 .302

6 - 01k - 202 .126 - .783
T 126 539 1.007 .007

8 -1.015 .262 - .053 .158
9 - 612 - 606 - 136 - .135
10 145 275 - .050 .663
ll - .53’4’ a"l"69 0955 -~ 0211
12 -1.005 .115 T .33h% - .052
13 - 587 .512 962 - 167
14 - 169 - .T0L - .036 .60k
15 1.153 - 069 .086 - 013
16 -1.006 - 256 - Jhot 417
17 <143 - .628 - .12k .813
18 - JA12 Sl - 548 .655
19 273 Lo .070 - 521
20 .563 - JT6T - 149 .252
21 .9L0o .125 STT - .307
22 ‘1.0Th .655 L73 - .321
23 k2 - 257 . - .293 . = WT13
ol - k19 .280 - L5k .628
25 - 065 .191 .829 - .271
26 - .905 .233 - 154 .125
27 - .300 - 678 546 - 212
28 833 .030 - 034 - kg8
29 1.035 - 216 A15 - 066
30" A15 .153 - .T00 - .025
31 64T 6Tk - 016 .106
32 084 - .023 - <537 ~ 681
33 631 .258 " .650 - .583
34 <397 - 573 o LheT - +259
35 1,172 250 LsT - 081
36 - .838 - 260 - JL6T7 .586
37 «599 .268 - .352 - o301
38 .653 076 - .606 - .113
39 - 680 - 370 . - 641 .118
Lo - .738 243 .500 - .189

31
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Table VII

Loadings of -Set I Paintings in the
Kruskal FiveTDimension Solution

Dimension
Painting 1 2 3 L 5

1 .103 - «T39 - W15 .384 - .168
2 - 4o6 .310 - .225 .206 - 304
3 - .530 - 193 - W1 - LoTT - 662
L - JLoT - ,018 - .332 640 - 076
5 - 229 OL7T - 69T b0 - ,038
6 - U473 - 4150 - .139 - 653 243
7 .376 .68 * .80 ' - .258 .088
8 - .269 204 - 221 .330 - .885
9 - 504 - ,569 .062 - 072 - Jys5k
10 .373 <374 - .316 - 429 - 062
11 376 .399 .732 - 577 - .525
12 - 112 .087 .391 - 178 - 954
13 256  .551 .670 - 546 - .550
14 .385 - 689 - .175 .394 - 422
15 .200 - 097 185 .311 1.069
16 - 188 - .209 - U431 .205 - 971
17 623 - 575 - .550 245 - 243
18 - 078 - .138 - 597 .572 - 490
19 k1 36k - ,203 - 64T - .22k
20 «520 - 733 - 256 . .159 .309
21 STl - .035 468 - .050 726
22 .680 .507 252 ° - ,218 .940
23 .227 - .368 - 27T = = 547 188
ok - W115 .288 - 433 .602 - 48L
25 - 200 .334 S8 0 - 392 078
26 - 006 137 .005 .159 ~ 909
o7 - 163 - 609 696 - 115 - J2u2
28 - .17 - 006 065 - .251 .923
29 J1hT - J162 545 .186 U6
30 - 356 L1139 - 473 0 .20l .520
31 485 562 - JITL 7,098 .548
32 148 - 026 .- .599 - 622 172
33 o34k 118 7 .593 ° - ,518 06T
34 - 221 - k65 595 117 Lat
35 .363 .284 418 .053 1.086
36 - - .238 --.196 - 610 217 - .888
37 - 227 w299 - .314 - 157 .698
38 - .325 .020 - kot 14 752
39. - 702 - 297 - 138 .001 - gl

ko - 175 .336 L67 - .336 - .63
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TABLE VIII

Loadings of Set II Paintings in the
Kruskal One-Dimension Solution

Dimension
Painting 1
1 .038
2 -1,11%
3 OT7T
y -1.371
5 = e ‘516
6 - 079
T - 492
8 -1.310
9 - ¢ 881
10 - .566
11 - .932
12 ’ "l . 389
13 - 677
14 : - 205
15 ' - 0032
16 -1.270
17 1.075
18 .212
19 - <311
20 3,088
21 1.133
22 = e 96&‘
23 .516
24 : .286
25 1.016
26 ' - 0137
o7 ‘ - .208
28 2,601
29 .580
30 <337
31 - .382
32 ’ 1.171
33 149
3"“ . - .lll
35 1.321
36 - 1.321
37 - .275
38 - 095
39 ’ - 0288
40 ' -1.313
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Table IX

Loadings of Set II Paintings in the
Kruskal Two-Dimension Solution

Dinmension
Painting 1 2

1 .509 - 964
2 - 926 .387
3 .65k ~ .336
i - .980 .188
5 - .380 - ,058
6 .270 - .T31
T - .306 .182
8 -1.071 - 455
9 - «359 - 953
10 - Jhor - .523
1 - .397 -1,068
12 -1.,026 .398
13 - .806 .818
14 .258 -1.108
15 .059 . - .218
16 -1.071 - Jubt
17 .695 697
18 L2 - 595
19 - 243 1.031
20 .883 1.579
21 .258 1.354
22 - 657 - .893
23 «590 .133
2L o721 - .615
25 461 .93
26 .231 - 952
27 .200 - .89
28 STTT 1.506
29 J62 .501
30 L57 - J4E
31 - 34k - 586
32 245 1.551
33 46 .031
34 .107 - 625
35 676 1.07
36 676 1.055
37 - 095 - 945
38 .053 . - U715
39 262 - l26
4o -1.,050 - Jb470
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Table X
Loadings of Set II Paintings in the

Kruskal Three-Dimension Solution

Dimension
Painting 1 2 3

1 186 -1.010 .361

2 - .798 «395 - 497

3 - .299 - 514 .685
L - .683 263 - ,680

5 - 087 .50 - .382

6 Lok - .5%5 - 140
T - 664 097 .148

8 - 367 - .2h2 -1,043
9 - Ma - e 905 = e 256
10 - «555 512 - 084
11 - 089 -~ .929 - 561
12 - .72k L6k - 677
13 - 502 .857 - 543
14 .180 -1.089 .092
15 - 570 - ko 2h2
16 - W27 - 162 -1,088
17 .510 .586 . 531
18 .204 " - .651 .388
19 - Jdh2 .999 - 162
20 .60k 1.341 T6T
21 .298 1.272 21k
22 . .102 - 619 - 831
23 2k " .020 591
24 681 - 572 .314
25 .560 863 .253
26 - .093 - o922 .168
2T L09 - 824 - 059
28 - o587 1.204 .653
29 hlo 139 .312
30 - 266 - 264 .652
31 453 - «333 - 5hT
32 .284 1.k92 .233
33 - .196 - 019 .318
3k - 356 - 737 292
35 .290 .910 T15
36 281 899 .728
37 .. .050 - .638 - .235
38 .288 - 373 - ..087
39 . .288 - .398 .230
ko - Jhlh - 271 -1.015

35

40




Table XTI
Loadings of Set II Paintings in the

Kruskal Four-Dimension Solution

T Dimension
Painting .1 2 3 y
1 .312 - .936 .358 .218
2 - +T10 .533 - +335 371
3 - .189 - .298 770 .360
k4 - +535 JA70 - .543 493
5 - 256 - .127 - W30 - .279
6 " 552 - -Jhoh - 066 .084
T - UTh 270 .343 L63
8 - .257 - 061 - 982 139
9 -2 - 618 - 115 .812
10 - JOuT .510 .029 LOolb1
ll - = 08’"’ - ' [} 871 - a 529 [} 32’4‘
12 - 596 640 - .520 .391
13 - 362 W17 - 1486 .110
14 . .258 - 67T 284 CSTHT
15 - 609 - 522 134 - 157
16 - 016 - J0h2 -1,024 - .319
17 51T .528 «357 - «372
18 275 - .T06 .333 - 075
19 - .183 .924 ~ 223 © - ,258
20 U456 .926 .525 -1,007
21 0309 1.12)4‘ 0119 ’ - .563
22 215 - 47 ~ «795 «355
23 2k5 Lol .652 - 049
24 634 - 273 .388 JLik3
25 . .348 J6h .080 - .833
26 - 076 - .953 157 175
- 2’{ QLI‘TO - .311'5 .017 .598
- 28 437 .933 .378 « 496k
29 - 4253 .136 180 - .632
30 - 334 - 502 511 - .315
31 374 - JA19 ~ .58 - .18
32 243 ‘1.254 J03. - .713
33 - .332 - 049 RiT-y & -~ JO4T
34 - ok - 765 270 . .105
35 .190 STT .535 - .81k
36. .156 o5l .5&9 - 818
37 145 - 872 ©W1G% 275
38 075 - 648 « J108 - ,298
39 .128 - 085 .359 .T16
Lo - 201 -

.081 - .93h LT6




Table XII

Loadings of Set II Paintings in the
Kruskal Five-Dimension Solution

Dimension

Painting 1 2 3 3 5

1 .253 - 946 4239 «375 .056

2 - 50T .608 .016 087 - .554

3 L] 1""7 “ 05’"‘ L] 192 L] 8""2 023,"

L - Juo6 561 -~ ,203 .128 .689

5 .252 OTT 563 - ,153 .061

6 ok - 522 - ,062 JATh .011

T - U485 .188 579 082 - .2hh

8 00T JA38 - 57T JAT1 - L876
‘9 OTT - 514 251 Al - 756
10 . 702 . ,-l-90 . 108 - 020 “ e 107
ll (] 021 “ 779 = e 393 [ 257 “ 583
12 - .503 689 - .,158 - ,059 - 645
13 = . 326 e 925 “ . 216 - 02,"'3 = . 369
lh 0233 = e 686 060,"' .23h - ,-l-Ol
15 - 587 - k20 - ,235 .361 .181
16 (] 260 (] 12)4' bl } 630 “ 012 il 836
17 «395 . «352 039 - ,198 661
18 097 - 786 JATT 027 .26&
19 - 0269 0783 - 0191 - 0566 .052
20 «250 <Th3 130 - .551 1.125
21 0327 1.059 0038 - 0253 ‘5""5
. 22 ohlh - 0299 - 0502 . 009‘:l - 0692
23 Ok - 060 636 - 019 JA12
24 565 - 346 611 017 - .158
25 241 .32 - 149 - 624 660
26 - 248 <940 .103 Jk6 - 110
27 526 - 255 176 596 - ,185
28 0268 0791- - oo:l.,"h - oh92 1.013
29 . .003 - 0027 . - 0066 - .5’-!-2 0525
30 - 0235 - 0283 - 0125 oshs 0517
31 A48 - .359° - .,530 .- k1 - ,210
32 227 1.147 053 - Jh62 .609
33 = e 39’"‘ - 006)"- . 337 0269 282
34 - .28 - .601 .- 105 .628 JA17
35 .028 J18 2h9 - 79 894
36 - 0052 ' 0356 0262 - oh‘Th 0925
37 ’ L] 108 “ 826 0015 “ e 080 “ e 11-19
38 - 029 - 697 - .254 - ,196 .082
39 - 0026 - 0286 0709 - 0131 - 389
Lo - 021 JA35 - .551 222 - ,883
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TABLE XIIT

INTER-PAINTING DISTANCES FOR SET I

(Based on Kruskal Six~Dimension Solution)@

Target . 7
Painting| - 1 3 b > °

M | .37 8} 62 16 {43 | 5| .55{ 4 | .550 28 | .83l 25 | .53
171711 26 | .62} 36 | 51| 18 | .e2{ 18 | .53f 25 | .93} 13 | .66
20 | 72| s | w71} 39 [ .32 o | .eil 30 | .65{37 | .98} 11 | .80

9 . .92 30 | .93} 9 1.821{ 30 | .e4} o4 | .69} w0 |1.22] 10 11.16

5 {1.02y18 | .82 24 | .97 { 33 | .85 .2 | .71} 38 ! 1.11} 33 |1.01
4 11.02% 4 -841"18 .96 2 | .84y 38 | .93! 9 .99 35 [1.15
18 .11.07) 24 | 85} u 1 .98 | 15 | ,991 39 .99! 19 .97{ 40 |1.06

2 -11.18) 12 1 1.04) 26 n.06 { 38 | 1,01l 10 | .98% 32 .g8f 22 {1.11
-7 -11.103 40 | 1.08] 2 n.o% } 3 | .98f 36 {1.00} 30 |1.26] 21 [1.21
30 }1.26§ 39 |1.00] 5 h.05 10 ; .99 1 11.02} 27 |1.11} 19 1.23
36 |1.13f 9 }1.03} 12 (.16 | 36 |1.02f a6 !1.10% 33 | 1.17) 29 |1.30
39 11.15136 |1.06| 40 .19 {- 1 {1.02} 26 |1.12} 23 ! 1.08] 31 |1.25

8 11.30) 1y {1.25] 8 Dn.19} 9 }1.13( 3 {1.05) 2 |1.30{ 15 {L.46
10 1.23y38 1,193 17 p.31 § 8 |1.15{ 37 [1.10} 3% | 1.l0f 12 |1.u0

6 |1.46]19 ;1.00} 1 1.23 § 31 }31.33} 31 |1.18} 1 | 1.u8] 34 jL.u1
24 11,22} 3 (11044 6 .p.25 ¥ s {1,211 17 {1.19i 39 | 1.22] 26 {l.64

3 jl.23f 1 ;1.18{ 10 .09 | 26 {1.20f 20 {1.30} 3 | 1.25) 6 |1.43
38 [1.37y16 11.03{ 14 %.33 | 34 |1.26f .8 |1.19§ 11 | 1.u40f 28 |L.u6
16 11.21}32 {1.16} 19 “8.35 | 37 }1.26] 32 |q1.19) 13 | 1.u4{ 27 (1.u8
26 11,22} 37 -11.26} 38 1.42 } 23 |3.45| 9 |7.p5¢ 5 | 1.49f 37 {1.50
32 j1.28] 6 (1:30} 32 .42 | 25 |1.58] 23 |71.28} 29 | 1.33] 24 |[1.54
23 j1.22} 23 |1.14%137 Q.43 .20 {1.w1{ 14 |71.15{ 20 { 1.38] 3 [1.63
3% 11.22{10 (1:32]25 1.31 | 27 |1.45) 15 {7.36i 12 | 1.u46] 32 [1.66
15 j1.46}) 31 11:32130" 1.38 {17 {1.34}{ 6 |1.u9f 21 | 1.51} 4 |1.71
37 11.53} 28 |1.48127 h.u1 |35 }11.34} 34 |3.534.36 | 1.61} 8 |1.71
28 {1.544 27 |1:37120 h.58 | 12 |1.uufuo |7.s5] 14 {1.63] 9 |1.71
40 11.61117 (148128 h.66 | 32 11.53] 28 [1.u2| 7 | 1.u48f 38 11.71
25 {1.63}25 |1.58|13 .51 |'u0 1.4} 15 |T.us! 15 | 21.45{ 23 [1.73
12 ja.44) 11 (15934 fh.su ] 29 |1.47%) 12 (1.53) 26 | 1.47{ 30 (1.82
31 {1.56]15 |1.7141 7 n.63 | 28 |1.45}27 |1.65} 35 | 1.50f 17 i1.66
33 {1.7633u (L.47131 p.75 ) 6 |1.51)25 !3.721 31 | 1.56] 20 {1.70
29 {1.49113 |1.58129 41,85 | 19 j1.54) 29 }1.64f 17 | 1.62] 2 il.72
21 {i.54}21 §1.67183 §.92 }35 11.63]21 |1.68! 22 | 1.63] 18 |1.72
19 |1.55} 22 {79135 R0l | 7 |1.71033 |31.75, & | 1.51} 3% |1.76
11 1.76) 20 |1.5522 .10 {22 {1.75] 13 |31.881 16 | 1.57{ 36 (1.78
35 11.76}133 [1.57111 j.62 |23 {1.80!l 35 170‘ 10 | 1.524 14 {1.78
13 j1.81| 7 1.72}23 p.74% {21 {1.66}22 {1.72] 8 |1.57} 1 j1.80

7 |1.80129 |1.78 {15 3.86 |33 |1.69] 7 |1.82: 24 | 1.70|] 5 [1.82
22 {1.897135 [1.86{21 f,os 11 §1.89} 11 |1.93f 18 | 1.72} 16 [1.8%
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TABLE XIII (Contimed)

Target
Paintin - T T

26 1 .380 27| .76y 18 | .87{13 | .3} g | .e0] 11 '

12| .60] 39| :e9}au | .exl 7 | .80} uwo | s} 7} esl17 | ‘&1
2 628 3| .821 25 |1.28%40 .76} 26 .60] 1uo .67] 20 .8y

yo | .87 16 | .89 7 {T.1sf12 | .95} 11 | .95 25 | g0l 1s

18 | 1,08} 1) .92 4 |T.oed2s | .89} 13 | .93 12 | a3l 2

1.25
24 .98 34 |1.10} 5 .98119 981 2 |1.04119 [1.05}36 |1.12
16 | 1.02} 2 {1.03} 36 [1.08{33 (1l.24} 27 1{1.09% 33 (1.30} 27 !1.20
g9 | 1.091 12 |1.06} 17 97427 {1.28f 9 }1.06] 27 |1.37]10 !1.25

36 | 1.100 6 | .99¢437 {1.17]126 (1,29} 16 }1.08} 6 j1.uu} 9 1:09
4 | 1.15f 26 {1.05}33 |1.210} 6 |1.u0} 36 |1l.16y 8 |1.39] 8 1{1.25

19 | 1.18] 4 |1.13] 38 {1.23] 8 ji.m0| 3 |i.16) 28 |1.54] & {1.21
3 |1.19] 8 {1.09) 30 |1.23}2% }1.u6)19 [1.10} 26 }1.30| 2u |71.23

1 | 1.25) 18 |1.30} 1% 11.25}130 |1.53| 2u |1.22]10 {i.s1l2e |1.13
27 | 1.27] 36 |1.03f 31 l1.00{32 |1.55| 39 |1.26{36 !i.exl 5§ |31.15
1 {1.30f 1% |[1.09}16. (1.27 )22 |1.59| 18 {1.32]16 |i.eulic |1.26
s | 1.9 25 [1.301 1" 11.23{ 2 {1.58] 7 {1.u0}18

1.70139 |1.33
1.50§30 !1.u49
1.55) 3 {1.33
1.556 132 11.34
1.56 § 23 {1.35
1.58}12: {1.36

39 | 1.20] 32 {l.3u4126 (1.40}23 j1l.66] 25 1.29] 3
30 ;1.50] 5 j1.25} 20" {1.24§20 |1.78}| 14 {1.36] 21
11 | 1.40F 24 (1.34}115 |1.27] 9 |1.54] & |1.44} ¢
9 23 |1.36}) 27 {1.32}31 {1.57] 6 [1.u6]31
9] 37 [1.52§32 1.36}f14 j1.65{ 34 |1.56} 2

33 11.69412 j1,53} 5 l1.93]29 |2.00}20 fz.87 ] 7 |1.78
15 {1.73]33 |1.56 |16 1.93|22 {2.03 |15 {1.92 {33 ‘[1.84
35 (1.95} 6 {1.52 {38 ;2.00|15 {2.09 |38 {1.97 I35 {1.88

2.4 § 27 |1.66 {30 @2.02 35 - 12,09 {30 [2.00 {22 '1.93
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1.3
1.4
10 | 1.53} 40 {1.17} 3 {1.08}17 j1.69} 1 |i.4u}o22 |1.50]19 |1.53
34y | 1.600 20 {1.33}35 11.31}36 |1.70} 5 |1.53}32 |1.65}u40 |[1.50
26 §1.63} 17 11.33}28 1.42}16 11.75110 |1.53}39 |1.681 6 !1.63
31 j1.64 19 |1.34§22 §1.,33] 1 {1.76]32 |1.60|14 [(1.72Q34 i1.u5
32 i 1.54f 10 [1.47}29 " |1.36)137 11.78] 33 |1.64}37 [1.76 131 |1.59
7 {1.71} 28 [1.50}19 {31.36 |34 |1.59]23 |1.65023 {1.79121 l1.59
20 {1.79] 30 [1.38 ¢34 (3,50} 3 |1.62}31 |1.7€} u ji.80 11 !{1.65
6 | 1.57] 38 |L.4211% {3.53]24:}1.67121 |1.81| 1 j1.81 }15 {1.66
17 | 1.62] 11 |1.54¢23 {1.61 }35 :{1.72117 [1.63f1 5 |1.88 }29 11.89
38 |1.72] 13 {1.55}§13 i1.41]128 {1.75}30 |1.79{3% |1.61 {37 (1.72
33 §1.73] 29 |1.64}u0 (3.43}29 {1.77}20 ' |1.83 35 {1.70 {13 i1.72
37 780 7 (1.71121 f1.47 (39 |1.78137 |2.85|17 [1.72 Y28 (1.78
21 .82} 21 l1.82] 9 l1.47118 ti1.80]38 I1.91i29 11.77 l3s i1.82
28 .89 31-11.86] 8 1.53} 4 .{1.89}28 1{1.92 {28 - i1.77 |25 |1.59
3
3
iy
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TABLE XIII (Continued)

Mmm'ml\)mrol\)l—"_,.

Tar, . : 21
Paiﬁigng1L 15 16 17 18 18 27 | )
29 { .37 3 ¢ .u3)ay | .61f o t .30} 32 | .78}17 | .69} 33 | .64
36 | .54) 36 | 34120 | B8} 4 | .62 u0 | .90¢ 1 | .72 35 | .73
28 | .80f 39} .52¢ 1 { .71} 5} .53} 11 | .98fa1u | .su} 15 | .89
21 | .83} 24 ) 90436 j1.i4f 10 : .87] 26° | .99{23 l1.07} 22.| .70
38 | .90} 9 .89}10 | .97} 35 | .73] 13 {1.05}15 |1.17] 29 | .85
22- | .98f 18} .86118 |1.15} 2 ; .82} 6 | .97}28 |1.25) 31 | .92
33. [1.07f 26 | .94} 5 {1.18y 16| .86] 2 {1.00}32 [1.08] 28 {1.09
3y 96| W i .99132 11,221 33 .99] 2% j1.40%29 (1.21] 3% }1.13
20- {1.17) 8 11.02) 3 :i}i.31} 4 }1.08f 25 |1.13} 5 |1.30} 37 }{1.33
37 '|1.03] 12.11.08116 11.38f 26 | .96] & |1.18f21 l1.25} 23 |1.05
30 [1.12} 5°:1.10f24 1,30 8 {1.03] 12 }1.10§10 [l.24| 7 J1.21
23 J1.26) 2 %03} 9 11,33}y 3 | .96} 37 |1.11|3u {1.26)20 {1.25
10 |1.27] 10 |1.27%31 i1.47) 30 |3.13) 33 |1.15)38 |{1.27]38 {1.39
7 ]1.46) 40 11.27% y 11,34} 17 |1,15] 38 {1.39130 {1.30{19 |1.40
24 11.65) 17 1.38§39 11,391 1 |1.07] 23 |1.07{37 {1.32]11 1.4
31 {1.08) 1 11.211926 |1.41% g |1.30] 7 |[1.23}27 |L.34] 67|1.5
bo13.34) 14 11.26) 2. 1.48) 38, |1.35} 28 |1.26} 9 [1.33]| 17 |1.62
1 {l.46) 34 41.701 27 {1.52 31 | 1.31f 30 |1.3%}35 1.4} 25 |1.37
32 |1.571 13 j1.64)38 |1.550 12 §1.32| 21 |1.40] uw |[1.wnf 27 |1.43
25 j1.43) .20 |1.73§21 (1.2} uo {1.u3) 27 (1.42§31 [31.38} 32 |1.u6
6 |1.451 23 11.89423 1.48) 39 | 1,45} 31 |1.15} & |1.38] 10 |1.47
5 11461 27 11480119 |1.5%f 32 |1.46] 9 [1.3u] 36 |1.58] 26 1.8l
17 |1.57) 19 [1.55}37 (1.56} 37 [1.u6] 5 }1.36}26 {1.65] 30 |1l.46
2. 11.71f 30 {1.55}15 |1.57}13 }1.71} 18 |1.45}19 [1.531 1 |1.5%
4 j1.66f 6 |i.57 6 |1.62§20 {1.48] 3y [1.,57)38 |1.55f{13 |[1.55
19 |1.71} 38 |1.68f29 |1.63}ay |1.68] 3 |1.35] 3 |1.58) 14 |1.59
27 11.581 37 11.750130 |1.50} 23 |1.60) 14 |{1.53}16 |1.73} 2 |1.67
18 |1.69| 25 |1.60f 25 |1.61}27 |1.67} 22 |1.40}11 |1.78| 5 |1.68
-9 |1.73f 32 |1.65] 34 [1.61315 |1.69{ 39 |1.u6}18 |1.u8} 24 |1.75
39 {1.771 -7 |l.8u311 11.69%25 1'31.71f 36 |1.48} 22 |1.56)12 |1.8
3 jl.867 31 |1.923 22 11.79) 6 [1.72} 20 |1.53133 {1.56{ 9 |1.8
13 |1.921 28 [1.97] 8 {1.62] 7 {1.72} 37 {1.s4} 8 {1.79}18.11.8
11 {1.93] 15 j2.08§12 (1.63).28:}1.76] 29 |1.691 2 {1.55| u |1.6
36 (2.021 29 j2.081 7 {1.B6}11 |1.80} uy ;1.54§25 |1.56| 8 |1.8
26 |2.08] 33 |2.14}.28 [1.67}%29 |1.83] 1 {1.55}.7 |1.70]39 |2.0
8 |2.03g 21 j2,22§13 .72} 22 |1.84] 36 |1.55f12 {1.83}:3 [2.0
16 2.08] 35 |2.26}135 : .74} 35 |1.87}.35 {1.50} 40 :{1.85}36 |2.1
12 12.09] 22 |2.32 83 '{1.88133 .|1.904-15 |1.71{ 23 {1.87|16 }2.2
' Y0
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TABLE XIIT (Continued)
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.36} 34 .76} 37 .55
| .60 9 .76} 238 .65

891 2 62|12 |1.09f 6 .83
- .93} 16 941 25 | 1.15) 15 .80
1.24] 36 o4 14 | 1.20] 30 .9

95| 24 .96} 29 }1.38f 29 .81
1.15] 18 96| 1 |1.10} 33 .90

35 | .61 3811.05) 36| .82)1y | .80| 12
21 | .70} 2011.07) u| .;1

11

6

10

40

27
96) 3% |1.12]39 {1.14f 6 |1.12} 35 | .88
7 (1.114 611.08] 39{1.02}19 {1.13} 3 J1.08}u0 |1.13} 21 |1.09
37 11.15) 15i1.26} 3| .97}33 j1.oujuc | .88] 8 |1.27{ 23 | .93
25 j1.38} 21)1.05] 8| .es}28 |1.21}19 | .99} 26 |1.31} 3u |1.02
av {1.53) 19{1.07} 19 1.0} 9 }1.30} 9 [1.05}11 |1.28] 32 |1.10
10 [1.33] 2!1.ms} 30 )1.18f29 J1.21] 5 11.12} 23 {1.29] 22 |1.11
38 {1.35f 31(1.18] 12(1.22} 4 |1.58) 27 :1.31}20 }{1.34] 31 |1.15
19 {140} 3u,1.23) v {1.23§35 j1.27}11 }31.29) 23 |1.37] 20 | 1.25
30 {146} 5{1.28] 1{1.22}22 |1.39{10 {1.s0}]19 |1.u2] 25 |1.21
32 |1.51| 27!1.28f 31§1.25}32 j1.u7) 1% {1.13|39 |1.38] 19 | 1.26
11 |1.59] 911.36| 40 |1.26)31 {1.47] 4 11.20} u |1.45] 10 | 1.u2
6 |1.63f ui1.45] o9i1.3u}12 jy1.29)32 |21.31)] 2 |1.37] 2 |1.u8

20 l1.56| 35{1.u0| 38(1.37137 {1.31] 1 {1.22]| 28 |1.u7] 27 | 1.47

13 {1.50) 1i1.22) 1s5{3.65]3s ti.m0li17 V1.wa}17 |1.s2) 1| 1.sw
yo |1.73{ 29 :1.32) 17{1.30} 2 {1.58} 31 |1.56}32 {1.56] 5 |1.u2
-4 1,750 1w l1.35) 13{1.58) 1 |1.63} 7 j1i.eu} sz |1.33) 7 | 1.ue
17 {1.79] s8:1.9] 321.55| 3 {1.3Lf 20 {1.85) 2 |1.41! 9 | 1.50
2 11,791 10t1.61) awtie1l2r {1.87{13 |1.30| 21 {1.u3] w0 | 1.64
3 |2.10] 26 (1.u2§ 20{3i.50{15 |1.43}23 |1.u2] 7 |3.usf 3 | 1.66
5 (1,70} 17 i1.u9f 37|31.u5}38 11.507 & {1.47] 5 |1.es5! u | 1.u5
ou |17 uwol1.56] 7|1.5ul23 {1.58) 37 |1.65] 30 |1.e8} 39 | 1.59
18 {1.84] 25!1.58] 27{1i.6ul e }1.63} 21 {i.81}16 | 1.88} 14 | 1.76
1 {1.89| 1271.650 21{1.75{30 {[1.67}30 |1.47]3s |1.571 17 | 1.87
27 11.00] 11]1.68) 20(1.75} 5 {1.72} 25 |1.55} 28 |7 euwl 24 | 1.73
14 {1.93| 16{1.89} 25!1.57{26 [1.55{3u |1.67| 37 | 170} 11 | 1.75
26 11.98| 391{1.67} 23|1.66{17 {1.61]38 {1.68! 15 |3.58! 18 | 1.76
12 12.03f 7!2.73} 11{1.67{20 ‘{1.56]33 |1.74f 38 :| 3.8 13 | 1.77
8 {2.o0) 13'1.79] "6 |1.70} 24 |1.57] 28 |1.e4{ 10 | 1.66} 26 | L.8n
g |2.11{ 36i1.84] 28{1.73| 16 |1.601 22 [1.98| 18 [ 71671 8 {1.89
39 |2.1| 1811.60) 22|1.7u!36 |1.60{ 15 {o.03f 35 | 1.72} 12 | 1.92
36 |2.21| 24|1.66] 35|1.77{ 14 [1.69] 29 |2.ouf 31 | 1.82f 35 | 1.o4
16 |2.32 3 |1.7| 33|1.78} 28 {1711 35 |5710] 22 | 1.0} 16 | 1.97




PABLE XIII (Continued)

Target : ) .
szgting - 29 30 -3 32 33 3 35

15 | .37} 38 | .2¢| 22 | .64 19| .78 [ 21 | .64 |27 | .76|15 | .54
35 | .655{37 | .c8) 37 | .94 23| .82 |35 | .82{29 | .75)29 | .55
u | .75 5 | .65] 35 | .o 37| .91| 28 | .90| 9 |1.10]22 | .56
28 | .B1) & | .84 22} .94.6}| .98) 22| .82133 |[1.05|21 | .73
21 | .85] 2 | .93} 33 |1.04 30 |1.10{ 34 |1.05f15 | .96] 33 | .82
22 11.05}28 | .94] 30 |1.06f 28 |1.10] 29 | .93 |25 |1.12§ 31 | .94
33 | .83} 18 }1.13] 38 |1.10] 38 |1.14 | 15 |1.07 |28 |1.02{ 28 | .88
88 11,08f 23 | .98} .28 |1.158 2 j1.26| 7 [1.01}135 |1.20] 7 11.15
27 11.38y32 {1,101 -32 }1.2 31 |1.21}§ 31 |1.08}21 }1.13}34 {1.20
20 11,21} 6 (1.26| 10 |1.00f 9 {1.34{ 6 |1.17;38 {1.20{ 38 {1.18
31 }1.26f 31 |1.06] S5 |1.18 5 |1.19] 25 l1.0u|23 {1.21| 25 |1.27

7 11.80§ 15 |1.12} 29 {1.26f 17 {1.22} 19 {1.15| u |1.26]| 10 {1.31
25 11,21 1. )1.26f 23 |1.194 26 {1.31] 11 (1.2u}20 {1.26} 23 |[1l.40
30 |1.33} 24 |1.18] 2u |1.25 210 {1.36} 40 {1.30{30 |1.34! 20 |1l.4l
22 11.32] .8 |1.50f 7 }1.29 1 {1.28} 37 |1.19}37 |1.36, 30 [1.39
6 11.33) 20 }1.30y 15 1.0 18 {1.46| 13 |1.30}39 |1.%0} 6 |1.50
10 |1.36] 34 |1.3u4) 19 | 1.1% 25 {1.47{ 38 |1.33}| 22 |1.53} 32 |1.60
4 t1.47( 18 ta1,3uf 18 | 1.33 39 {1.47{ 27 {1.33}18 }1.57; 1% |1.59
32.11.62] 29 |1.33} 2 | 1.3 14 {1.3w] 32 {1.u4} 1 }1.22} 4 [1.63
17 | 1.63] 1 j1.u9f 17 1.4 3 {1.42{ 30 {1.46) 7 |1.41] 1 |[1.76
19 [1.69] 39 |1.26] 25 | 1.4 4 |1.53| 12 {1.64{10 |1.50{ w0 [1.79
‘1 | 1.49] 35 |1.39{ 20 [ 1.3 2u |1.55} 1 |1.76| 5 |1.53] 3 |2.01
5 | 1.64f 36 |1.52} 26 | 1.5680 27 {1.56| 20 |1.56| 12 | 1.56{ 13 |1.70
9 |1.64 '3 |1.38] :34 | 1.59 15 }1.57| 10 {1.56| 24 |1.61| 5 |1,70
14 ) 1,69} 33 |1.46) 1| 1.5 -34 |1.61| 26 [1.74| 32 |1.61) 11 |1.72
24 11,750 22° |1.46] 6| 1.5 ‘33 1.4 05 |1.75} 16 | 1.70f 27 |1.72
3 11.85( 27 {1.66} s | 1.59 21 {1.46) 39 |1.91) 14 | 1.45f 17 1.7
uo | 1.76) 25 {1.67y - 8| 1.64¢ 22 |1.51] - 3 )1.92| 31} 1.55{ 24 |1.77
11 | 1.7 o |1.39f u0{ 1.594 11 |1.55] 2{1.57} 8 |1.60) ‘2 |1.86
13 [ 1.77F 21 |1.46) 13 1.5 12 {1.60} u |1.69) 40 |1l.41l 18 |1.87
39 | 1.77} 26 |1.47f 11| 1.5%4 35 |1.60] 9 {1.69] 2 | 1.47f 14 |[1.88
2 | 1.78 17 |1.50 3| 1.74 29 {1.62| 81}1.73] 3 |1.54) 9 |[1,95
18 {1.83 16°11.55] 12| 1.74 36 {1.51) 24 }1.78} 17| 1.61} 39 |1.99
12 | 2,00 7 |[1.82] 36 1.74 40 |1.53} .14 {1.g4| 26 | 1.67| 12 |2.09
8] 203 v |1.67} 9| 1.84 8 |1.54} 17 |1.88| 18 | 1.68] 26 |2.10
26 | 2,04 12.}1.79] 397 1.79 13 |1.65} 18 !7,9p| 11 | 1.59{ 8. ]2.13
36 | 2.06] 13 | 2.00} 27 1.84 . 7 |1.66{ 36 |2,13| 13 | 1.6%} 36 }2.18
16 | 2.08 11 .| 2.02} 16| 1.93 18 )1.65} 16 )7,14| 36 | 1.78} 16 |2.26

Lo

47




TABLE XIIT (Continued)

Tay'get
Paimting| 36 37 38 39 40

16 .34] 28 | .55 30 .391 3 321 12 | .51
3 51| 38 47| 28 .65} 16 52| 13 | .67
24 .821 30 .68} 37 | .u7} 9 691 111} .76
39 .68| 31 | .95} 15 .90} 36 .68 8| .87
18 73] 6 98] 5 93} u | ,85] 6 |1.22
26 94l 32 91 4 {1.01] 18 99| 25| .95
17 | 1.14} 10 {1.17] 23 |1.05{ 5 991 2 /1.08
4 11.021 15 {1.03] & 1.3} 28 {1.02) 19| .90
12 | 1.16} 23 |1.05| 29 |1.09} 26 {1.14] 26 | .88
5 11.00§ 5 [ 1.10f 2 {1.19] 2 }1.00] 27 |1.13
2 11.06f 29 ,.16} 10|1.23]10 {1.22] 3 |1.19
10 1 1.08} 35 §1.09f 31 [1.10] 1 |1.15] 7 1]i.06
4 11,121 19 1,114 32 {1.14} 38 {1.30| 16 |1.27
8 |1.10f 2 |1.26] 35 |1.18f 8 [1.20{ 33 [1.30
9 11.03f 21 |1.33] 38 |1.30{ 6 [1.22} 2u {1.26
1 11.13] 22 |1.15] 19 |1.39] 12 {1.26| 36 {1.35
40 | 1.35¢ 33 | 1.19f 34 [ 1,20} 40 l1.29) 9{1.17
30 | 1.52) 4 }1.26) 20 }2.27)] 1% }1.33] 39 |1.29
20 | 1.58f 20 |1.324 33 }1.33} 27 |1.3u] 18 |1.u3
6 | 1.61f 34 |1.36) 18 ;1.35} 34 }1.40} 5 |1.55
19 11,48} 9 j1.52] 1 }1.37}37 |1.41) 18 i1.59
13 | 1.614 39 j1.41| 24 |1.37) 32 {1.47] 1 l1i.61
38 | 1.65{ 25 | 1.31} 21 |1.394 30 {1.26{ 10 |1.u43
32 | 1.5 3 | 1.43] 3 |1.42]17 |1.39] 4 |1i.un
27 | 1.57f 18 | 1.46] 17 {1.55] 25 |1.u0} 23 !1.56
{170 1 |1.53f 22 {1.350 19 |1.u6] 37 |1.59
31 {1.78 7 {1.50f 25 {1.50] 20 {1.55] 28 |1.54
23 | 1.84 17 | 1.55; 36 | 1.65] 28 {1.59} 1711.75
25 | 1.60f 40 | 1.59 9 {1.42! 23 [1.67] 3ul1.m1
37 | 1.68] 26 | 1.65| 16 | 1.68] 13 }1.68] 32|1.53
7 (1.78 24 | 1.u5) 26 | 1.68] 33 |1.91) 31 ({1.s5
34 | 1.78f 27 | 1,70} 7 j1.71] 7 |1.76] 21|1.61
28 | l.ow 14 | 1,72 14 | 1.62| 29 {1.77] 22{7.73
15 } 2,02} 16 | 1.75) 27 | 1.64] 15 |1.77] 35|71.79
29 | 2.06f 13 | 1.76] 40 | 1.71} 11 [1.78] 15/7.88
33 | 2,13} 11 | 1.78f 8 |1.72} 31 |1.79] 30|71 47
21 | 2.15f 36 { 1.68 12 | 1.91} 35 !1.99} 38|1.71
35 | 2.18] 8| 1.76] 13 | 1.97{ 21 |2.05| 29{71.76
22 | 2.24 12 | 1.85 11 | 2.00} 22 | 2.14} 20}1.85

- ' i . L - [ t in gS
. Distancesare given in the order yielded by the ccmputer program, with pain
2 Q 'plsaear?uelsg in g.lseque'noe vwhich approximately parallels their distance from the
EMCarget painting. 43 48
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TABLE XIV

INTER-PAINTING DISTANCES FOR SET II
(Based on Kruskal Six-~Dimension Solution)@

Target
Painting 4 5 6

18 421 12 .34 30 J76p 12 1 .25 |31 .80131 | .69} 10 - 64
37 721 4 .38} 27 J76fy 2 | .38 }1C Out 27 .61{ 23 .89
4 .76} 10 Suf 6 {1.11f 13 | .57 |38 .761 38 .82} 39 .84
6 .77} 13 .61] 3u .91} 40 | .78 |33 921 1 .77} 33 -7
26 731 7 .86] 1 |1.08] 10.} .84 22 {1.011} 18 .81 2 .86
11 .98f 40 | 1.02} 15 11.09f 81 .81} 8 - {1.01} 24 .96 5 1.2
24 .90 8 | 1.04§ 23 ;1.02f 19 } .99 {29 .{1.09| 3 [1.11} 3 |1.23
27 911 19 [2.08r 7 {1.23f 16 {1.02 {3y : |1.30{37 | .01l 12 |1.11
34 .871 33 |1l.2u1 33 }1.04f 7 {1.12 |26 (1.16]1u 95§ 13 |1.22
23 11,171 5 t1l.14f 24 |1.16f 5°{1.15 {16 |1.014{11 -{1.01} 30 |1.30
38 .97} 16 | 1.25} 18 | 1.17} 39 |1.33 ju0 {1.07{ 22 951 4 1,12
3 11.08}15 j1.33| 14 }1.21} 9 |1.18)} 7 -|1.z22{39 {1.20} 14 | 1.25
9 |1.01y 9 |1.38] 26 |1.32} 22 |1.28 |30 [1.10}33 Ji.05{ 38 |1.29
30 |1.08} 39 |1.31} 39 |1.36f 11 [1.43 |25 |[1.181] 23 1.02{ 34 {1.25
15 11.11} 23 |1.50] .9 |1.23} 15 |1.29 |11 |1.06}26 J1.06] 26| 1.26
33 11.18| 3 |1.u4| 29 |1.521 3 {1.47 {18 [1.22}|3u J1.15] 19 | 1.3y
33 11.32}) 21 j1.52) 17 |l.u2} 27 1.53 {15 |1.13) 5 {1.20) 15 | 1.34
29 |1.424-29 {1.55{ 10 |{1.u4f 33 (1.43 | 2 |1.1u{3c [1.22) 18 |1.42
5 |1.46¢ 32 11.56) 38 |1l.u4} 29 [1.54 ) u j1.15129 |1.36| 40 | 1.u48
31 11.28} 11 [1.58] 4 ([1.47{ 34 {1.51 {12 (1.21}40 {1.37( 31 | 1.49
22 11.32}1 22 {1.48}) 5 |1.47] 30 .52 |13 [1.28|16 |1.31} 27 |1.24
40 11.65} 3% |1.u8) 31 |1.u8f 24 [1.52 {19 {1.30} 8 1.37] 38 { 1.u0

7 11.581 27 1,541 40 |1.u3{-26 [1.60 {37 {1.17}15 {1.u4 9 11.43

8 |1.67f14 {1.62] 2 j1.uuf 32 f1.64) & .{1.20 9 11.29 8 11.51
36 |11.721 35 |1.68] 37 f{1l.u4l 6 f1.69 {1y [1.55{25 |1.43l 24 {1.30
L 11.85} 36 |1.70f 22 |1.52} 18 p.74 ) 1 |1.u6}17 ]1.433 35 | 1.43
17 {1.53}18 {1.78f{ 11 |1.43} 1 pn.85 {17 {1.50{ 7 ‘[1.u2] 37 | 1.54
16 {1.68] 30 f(1.u46] 21 {1.u8} 31 -{1.52} 3 (1.47(35 |1.49] 21 |1.57
25 [1.694¢31 [(1.57{ 8 {1.50f 37 {1.52 [23 |1.35}36 {1.52 6 | 1.42
36 |1.72}17 |1.59]35 |1.50f 14 1.5 |36 [1.39}21 |1.58) 29 | 1.uy
10 jl.84§38 [1.61f12 f(1.61{ 17 P.56 {35 il.40{10 (1.65| 17 {1.u9

2 11.91426 |1.61}16 |1.62{ 21 p.59 127 [1.42] 4 |1.89 1l ]1.58
19 11.95) 2y [1.63| 25 }1.63f 38 .63 {24 (1.60%19 [1.77] 11 |1.59
28 {1.97}125. [1.65] 13 |1.65} 23 &.63' 2 {1.u4128 |1.711 22 {1.84
12 12.00%37 |1.67] 36 |1.55}) 25 .[..66 |21 j1.48)} 2 J1.73} 32 | 1.64
20 12,01} 6 |1.731728: 11.62} 35 [R.78 |39 {1.41]32 |1.77] 16 | 1.66
21 12.02 |28 |1.80]32 |1.67}36 [.81 |32 |1.58]20 11.80}1 25 [1.60
13 12.07{20 {1.88}20  |1.67; 28 {L.84 |28 (1.3 {12 [1.81} 28 11.77
32 ]2.184 1 {1.91119 1.70] 20 1.93' 20 (1.72}113 j1.83| 20 |1.79
Ll




TABLE XIV (Continued)

Target | .
Painting 8 9 10 11 12 13

uo | .128387 | .77y 2| .su| 37 | .60} ¥ | .25{12 | .39
16 { .29} 24 | .85} 7| .6uf 22 | .68) 2 | .3u) 4 | .57
22 | .64} 1w | .78f 12 | .77} 26 | .82 13 | .32 19 | .56
y f .81j15 | .97 w | .euf 1| .98|16 | .77] 2 | .61
11 {1.00{11 | .91y 5 | .o] 31 | .ou|19 | .s8| 10 | .su
12 | .97} 39 |1.00] 23 | .su| 18 |1.ou{uo | .96} 32 [1.25
5 |1.01) 22 [1.14} 33 | .93] 8 |r.00) 8 | .97] 8 [1.15
2 |1.04f 26 [1.00{ 19 |1.02] 9 |.91|16 |1.16f 7 |1.22
3L |1.ou| 18 [1.88] 23 | 123} 6 |1.01{ 7 |1.12|40 |1.14
13 [1.15] 1 |1.01] 30 |1.30} 38 {.927] 5 |1.21| 21 [1.27
9 [1.20] 34 |1.13] 29 | 1.30} 16 [1.00|39 |1.40f 5 [1.28
37 {1.29| 40 |1.15| 25 | 1.40f 40 f1.01] 9 |1.36} 16 |1.27
5 |1.37} 27 }11.15) 39 | 1.26) 15 [1.18 )15 |1.u3} 29 |1.37
10 {1.32] 8 [1.20{ uo | 1.32] 3u | .99 {33 [1.u8]28 |1.50
27 |1.33] 30 |1.35{ 36 | 1.34] 5 |1.06 |29 |1.54]17 [1.31
38 |1l.w4] u 11.18) 35 | 1.36] 27 [1.13 {32 |1.55] 38 |1l.ug
34 |1.48] 16 |1.31] 34 | 1.36) 14 |1.10 |22 [1.u4]25 [1.39
7 {1.51] 2 |1.38] 38 | 1.38] 24 .32 |21 }1.53|15 |1.51
19 |1.43] 3 |1.23] 8 ]1.32] 4 ji.u3| 3 |1.61]35 |1.51
24 | 1.suf 12 {1.37} 21 {1.39] 30 [1.30 {12 |1.62{ 9 |[1.52
15 [1.wu) 81 |1.u9] 3 | 1.ue| 39 [1.33 |27 |1.67( 22 |1.54
33 | 1.49) 33 |1.58| 15 | 1.27| 33 |1.u0 |14 }1.69{ 33 |1.5u
3 |1.501 7 [1.43] 82 |1.42f 2 {1.58 |17 |1.55]36 |1.55
30 |1.53] 6 |1.29] 17 | 1.46] 3 [1L.43 31 [1.61]|20 |1.59
6 {1.55§ 38 |1.37] 16 {1.47} 7 [L.59 |24 |1.63} 3 |1.65
14 |1.55) 23 [1.51f 26 |1.49] 12 [1.62 |25 |1.63137 {1.7
1 {1.67) 29 |1.52| 27 | 1.57] 29 .63 |30 |1.e4}18 |1.89
29 11.67} 17 |1.53) 14 | 1.64| 23 [1.65 {23 [1.66|23 [1.61
25 |1.72} 5 |1.um| 31 j1.49| 10 [1.65 {34 |1.67 )24 |1.62
23 |1.80f 13 {1.52| 9 {1.57} 13 .80 {37 |1.68 {31 |1.65

39 |1.56} 10 1.57} 6 |1.65}] 25 [L.85 |38 1.72{30 |1.69
18 |1.65f{ 19 [1.56y 37 | 1.67| 17 Q.87 |35 |1.74}127 |1.75
21 |1.68) 25 {1.85) 24 | 1.67f 19 (.88 {26 |1.74 |38 [1.79
17 1,77} 35 |1.95| 22 | 1.60f 35 [2.06 {36 |1.77 114 11.79
32 {1.80f 36 |1.97} 28 | 1.60} 36 [2.06 |28 1.80}1% }1.80
35 | 1.97| 21 |2.65{ 18 |1.62) 21 [2.13 | 6 |[1.81 |34 |1.81
28 |1.99) 28 |2.09| 20 |1.64] 28 [2.25 {18 ;1.86| 6 |1.83
36 |2.01} 20 |2.15{ 11 | 1.65{ 32 [2.28 |20 |{1.88 326 |1.89
20 {2.13) 32 |2.17f 1 }1.84f 20 p.34 | 1 [2.00{ 1 |2.07




TABLE XIV (Continued)

Target
Painting 15 16 17 18 19 20 21

34 .66 8 .2914 18 .881 1 424 13 .56! 28 | .20 32 « 24
30 .67} 40 .38 25 721 26 B4 17 .88] 35 | .51 28 .62
3 97§ 22 491 20 .751 37| .68] 12 .88f 36 | .62} 20 .78
26 97| 31 .90{ 35 .71} 38 L1 4 .99) 32.1 .72 35 .85
3 |11.09}11 {1.01{ 28 .75} 23 98] 29 .96] 25 |. .69} 25 .86
37 {1.10y 4 |1.02] 36 .7871 34 .84l 2 11,03} 21 | .78 36 .98
11 }1.18}12 |1l.16} 29 .63f 6 | .81} 25 |1.01} 17 | .75}17 }1.06
38 {1.20f 5 |1.01f{ 21 {1.06} 1% | .86{ 36 {1.19{ 29 | .96| 19 [1.13
18 |..964 37 {1.26} 32 }1.07} 11 |1.04f 10 |1.02f 19 {1.20;13 }1.27
1 J1.11} 2 j1.25] 23 | 1.0u4f 24 .oul 35 |1.15f 23 [1.31}29 }1.25
29 1,12} 9 |1.31} 2% |1.09} 27 |[1.08] 20 |1.20f 30 |l.61} 33 |l.4l
33 {1.26) 13 {1.27}{ 39 |1.u0] 30 .971 32 |1.06) 13 [1.59 23 |1.32
5 {1.134 6 {1.31} 15 |1.36; 29 |1.06] 28 |1.15f 33 |l.64} 10 |1.39
23 11.33] 38 {1.40| .5 |1.50f 9 }1.09{ 21 |1.13{ 24 |1.74] 2 |1.52
2 }1.33] 27 |1.38{ 3 |1l.42] 33 |1.15/ 5 |1.30j 18 |1.765| 7 {1.57
4 |1.29] 10 {1.u47| 30 |1l.u44) 15 .96} 7 |1.34] 10 j1.64{ 5 |1.u8
4 {1.32) 34 |1.58} 33 {1.50] 5 |1.22f{ 39 |1l.u6f 3 |1.67} 3 |1l.u8
39 11,33} 25 |1.64f 38 {1.54| 3 |1.17} 33 [1.57f 5 [1.72(12 |1.53

7 {1.34] 19 |1.47{ 27 |1.56| 39 | 1.08] 8 |1.u3] 15 |1.75] 31 |1.53
17 |1.36] 33 |1.56] 34 |1.67| 22 | 1.32| w0 |1.uu] 7 |1.78| 6 |1.58
12 |1.u3| 26 |1.61) 18 |1.28| 31 |1.17] 15 |1.44} 6 {L.80] 16 |1.66
07 |1.43) 1% |1.61] 13 |1.31] 7 |1.u2f 16 |1.47) 2 |l.88| 24 |1.71
6 |1.u4] 3 |1.62] 6 |1.43] 17 | 1.28] 2u |1.u8| 31 |1.88) 22 |1.77
10 |1.27] 30 |1.62} 10 |1.u6] 25 | 1.38] 37 |1.68{ 12 |1.88{ 15 {1.82
yo |1.42| 18 |1.64| 37 |1.52] 36 |'1.u0] 38 |1.69] 33 {1.88| 30 |1.58
99 11.u8{ 39 |1.64] 9 |1.53] 35 |1.42] 6 |1.77] u [1.93| 4 |1.59
31 |1.58] 7 |1.66] 7 |1.u9} 16 | 1.6u| 23 |1.us} 27 [1.95{ 27 |1l.64
35 |1.54] 21 |1.66/ 14 |1.49; u0 | 1.65| 9 |1.56} 39 [1.97| 40 |1.67
on {1.34] 32 |1.79] 31 |1.e0] 28 | 1.73| 22 |1.62| 3u |1.99] & |1.68
19 |1.uu{ 15 {1.56} 26 |1.70] & | 1.7« 31 |1.64 1 {2.01)38 |1.79
8 |1.uuf 28 |1.56] 1 |1.53} 20 | 1.75] 30 |1.66| 37 |2.10]| 18 (1.84
25 |1.49) 29 |1.6u} 12 |1.55) 2 | 1.78] 3 |1.70] 14 [2.10{ 39 |1.89
13 |1.51] ‘1 |1.e8 "4 |1.56/ 13 | 1.89]:18 |1.71} 16 |2.11] 34 11.93
36 |1.53] 17 |1.76] 2 [1.59|.10 | 1.62) 14 |1.7u| 22 {2.13] 1 |2.02
28 |1.73] 23 | 1.84 22 |1.70] 8 | 1.65 27 |1.81 u0 [2.13] 14 |2.02
21 |1.82| 35 |1.95 16 |1.76] 19 | 1.72] 34 |1.82] 8 [2.13] 37 |2.04
16 |1.56) 28 |1.96] u0 |1.77| 21 | 1.84 26 |1.850 9 |2.15{ 9 |2.05
20 |1.75{ 36 |2.00 "8 !1.77] 12 | 1.86 11 |1.88] 26 |2.18f 11 |2.13
1.95 2.34| 26 |2.15

32 {1.90{ 20 |2.11f 11 |1.87; 32 | 1.97| .l
46

ol




TABLE XIV (Continued)

.%wa
Painting 22 23 24 25 26 27 28

6| .49] 36} .89y 14| .56! 35| .54, 18; .64} B .61} 20 { .20

8| .64 7] .89} 39| .83) 36} .60 11 ] .82] 14 .84f 35| .56
4| .69 3% | .91 l1; .90}y 20 .69 37| .68] 1 91) 21 .82
11| .68f 18 ; .98 6y .96} 28| .62 38| .69} 24 .91] 36 § .69
371 .90y 27 :1.04f 37{ .ou} 17| .72 1| .73} 23 |1.04f 25 | .62

5]1.01 111.171 27} .91} 32 .87 14| .84y 18 |1.08} 17 | .75
6| .95y 29:!1.08] 18| .o4} 21| .86} 39| .94} 31 |1.09f 29 | .97
g11. 14} 1% ¢1.11| 23(1.06f 19 |1l.01} 15| .97} 39 |[1.11} 19 {1.15
27 11,144 39} .97 26]1.20 511.18] 30 {1.09¢ 33 |1.05| 23 |1.32
38 |1.12 3{1.021 17{1.09! 23 }1.20 9 11.00} 22 |1.14} 13 [1.50
1y 11.30 6 {1.02 311.16¢ 10 {1.40 5|1.16} 26 |1.17]| 20 {1.58
26 |1.31} 24 ;1.06f 29|1.30] 38 |1.35 6 {1.064 38 |1.20{ 24 {1.70
431.281 17 {1.04) 11|1.32§ 30 {1.u2} 27 [1.17}30 }{1.21| 15 (1.73
1811.32| 25 {1.20] 2211.31| 24 |1.53| 2ut |[1.20})3% |1.12} 18 |1.73
24 11.31] 10 §1.23} 34j1.u0{ 33 {1.37} 33 |1.12] 11 [1.13] 31 {1.76
34 {1.41( 34 f1.21} 31{1.404 31 }1.33| 23 {1.22} 9 {1.15} 33 ;1.60
39 {1.u5{ 26 {1.22| 25;1.53; 18 |1.38| 22 |1.31}37 |1.15]|10 |1.60
33 |1.47] 15 {1.33}] 30| 1.u6 6 |i.41| 31 |1.26,40 |1.28} 3 |1.62
1{1.32} 38 j1.11] 33 16 {1.64 311.32115 |1.u43f] 5 ;1.63
1571.48| 30 j1.11] 38 13 11.39 7 11261 7 |l.24) 6 j1.71

311.52| 20 |1.31 7 15 {1,491 29 |1l.42] 8 |1.33} 7 {1.77
30 {1.53 21 {1.32}] Uu0 22 11.614] 10 ;1.49}16 {1.38} 12 {1.80
29 11,56 | 28 |1.32 8 3 (1.63| 40 j1.55| % ;1.53} 2 |1.80
12 y1.u4t 31 1.37 5 39 j1.82 8 {1.55}17 |1.56{ 38 |1.83

2 11.48 32 |1.43} 15 3 {1.11 4 11.60} 5 (1l.42] 4 {1.84
13 {1.54 2 (1.50] 19 7 11.60] 16 |1.61 {10 {1.57{ 27 11.86
25 11.61 5 11,35 L 37 {1.62 | 17 (:1.70} 2 |1.54} 34 {1.95

.
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711.64 ] 37 {1.41}| 351}1. 12 §1.63 | 36 [1.76}29 |1.64] 16 |1.96
23 {1.68 9 |1.51} . 1.65 2 j1.61112 |1.67} 39 (1.96
21 }1.77 } 11 |j1.65] 28 4 11.66 1 12 {1,744 21 |1.64) 1 (1.97
10 {1.60} 22 |1.68]| 21 |1. 1 ]1.69] 25 {1.77 {35 - :1.68} 8 [L.99
19 11.62 | 40 |1.78] 20 |1. 34 |1.70 | 25 {1.80}25 |X.71| 40 1.99
17 {1.70 8 |1.40{ 16 |1. 27 |1.71{ 19 [1.85}36 |1.72}22 [1.99
35 11.91 ¢ 19 |1i.u4{ 36 |1. 40 1.7u | 13 |1.89|13 1.75} 37 {2.04
32 t1.92 | 13 |1.61{ 13 {1. 26 {1,77 | 21 j2,15}19 |1.81] 14 (2.07
36 11,95 4 11.63 2 1. i 11.81 ] 28 |2,15}32 ji.84| 9 |2.09
28 |1.,99 | 12 |1.66] 12 |1. 9 1.85] 20 {2.18}128 |1.86}26 [2.15
20 12,13 { 16 [1l.84)] 32 (1. i1 11.85) 32 (2.28}20 [1.95}111 [2.25




TABLE XIV (Continued)

Targe't_: t . :
Painting] 29 30 3l 32 33 34 35

2 B4l 21 1 241 23 .75{ 30 | .50} 36 § .15

35 '} W72} 3 .76] 6 .69} 28 581 7 74} 26 | .69 ] 25 | .5H
36| .70 15 671 5 .80} 20 .72} 38 .891 15 | .66 | 20 | .51
17 .63133 .911 38 771 35 .85 1| 34 4318 | .84 | 28 | .58
19 .96 {26 |1.09{11 .94 25 .87 (30 «91}133 | .94 | 29 | .72
20 .96 138 11.12137 |1.05] 36 971 5 .921 38 | .95 23 | .91
28 87118 97116 .90 17 (1.07{ 6 [1.05f 1 | .87 | 17 | .71
23 (1.08f 5 (1,10} 8 {1.o4}13 j1.25}10 .93} 3 .91} 321} .85
5 11.09}27 }1.20427 |1.09}19 ']1.06{27 |1.05} 37 J1.07 { 21 ! .85
18 (1.06f 1 j1.08{40 }1.09{29 (l.26{ 2 |1.24{ S {1.10 § 19 |1.15
15 1,12 7 ]1.30)33 }1.11}23 J1.43} 3 |1.04}11 | .99 | 33 ]1l.24
38 |(1,15|10 }1.30}26 (2.26|10 {1.42{31 |1.11; 9 (1.13 | 10 |1.36
10 j1.30)37 }1.33})18 {1,17}33 |1.55}18.};1.15}27 j1.12 | 30 }1.38

24 (1.30{ 9 }1.35{30 |1.39}12 |1.55}39 }1.187 6 {1.15 5 {l.u40
30 (1.23} 6 }1.22{2u li.40) 2 {1.56}15 |1.26} 14 [1.20 | 18 j1.42
21 [1.25)29 }1.23339 |l.44j 4 |l.e4]26 |1.12)123 |1.21 7 |1.u43
6 {(L.36}136 {1.37 9 {1.49| 7 {1.64{36 }1.21}39 (1.30 { 15 {..54
39 (1.40(23 (1.11{ 7 (1.49}31 {1.70¢{ 1 {1.32} 7 [L.25 | 31 {1.57
1 j1.,42{11 }1.30f 1 {1.28}16 |1.79121 |1.u41{10 {1.36 | 38 |L.47
32 (1.26(35 {1.38{34 |1.34f{ 5 |1.58{35 jl.2uf24 (1.u0 6 {1.u49
26 |1.42{31 }1.39{29 |1.37| 3 [1.67 {37 |1.43}31 [L.34.f 3 1{1.50
3 ]1.52|25 J1.42)23 }1.37}30 |1.72{ 9 {1.58}22 .41 | 13 1.51
33 |1.31 |14 {1l.44}14 (1.38} 6 |1.77{29 [1.31|{u40 {L.u5 | 24 11.53
13 j1.37 )17 }l.44f 3 |1.48) 8 1.80;14 ;1.35} 8 [l.u8 2 |1.68
31 |1.37 {24 ;1.46]25 {1.33|40 |1.80}25 |1.37}117 [.67 | 34 (1.68
9 §1.52139 }1.50}§15 ji1.54} 24 j1.83 )11 j1.upjle [.58 | 37 {1.80
4 41,53 §22 |1.53}35 {1.57{27 |1.84u}22 {1.47}129 Q.42 | 32 |1.62
4 11.54|128 {1.58}36 {1.60(15 |1.90f24 |1.47] 2 [.u8 | 27 |L.68
12 fi.54(2C {1.61}10 (1l.49|22 {1,92{12 |1i.u8} u4 M.51 1 1.72
2 |1.55{40 {1.50]21 }1.53}{38 {1.92{17 [1.50{36 .66 {12 [1.74
22 (1.56 | 4 [1.52{17 1{l.e0{ 18 |1.97 {19 |1.57 {35 (.68 b 1.78
37 (1.31} 8 [1.53|32 171.70{39 |1.98{ & (1.43|12 {L.67 } 14 [1.79
34 (1.42{16 [1l.62{28 |1.76| 34 (2.07(32 [1.55|25 [1.70 |26 [1.80
7 fiuu} 2 (1.46) W- j2.52%114 12,161 8 {1.494113 [R.81 |22 {1.91
11 |1.63¢21 }1.58{ 2 1.57{ 9 {2.17;13 |1.54{19 [.82 {16 (.95
27 |l.64 )12 j1.64(|12 |1.61} 37 -[2.17 {16 |1.56:21 {.93 9 1.95
8 |1.67}19 }(1l.66}19 |1.64} 1 }2.18 ;20 |1.64}28 [L.95 8 .97
40 }1.70 {13 }1.69)13 |1.65]26 |[2.28 {40 |1l.48]20 1.99 (40 .97
16 |1l.684 )32 }1.72

20 {1.88}11 1{2.28 |28 {1.60)32 R.07 |11 R.0s




TABLE XIV (Continued)

Target
Painting 36 37 38 39 Lo

35 A5[ 11 .60} 31 I7 14 | 581 8 .12
20 .62} 18 .68] 6 .82] 24 | .831}16 .38
25 .60] 1 .721 26 69l 7| .8y 22 .69
28 .69} 9 .77 18 71} 26 | o4 4 .78
29 .70% 26 .68} 37 .82} 37 [1.05]12 .96
23 .89} 38 .82} 33 .89] 38 [1.16] 2 |1.02
17 L7810 22 .90l 5§ .76f 9 (1.00{11 {1.01
32 .97] 14 L79( 34 950 6 [1.20]31 {1.09
21 .38f 39 (1.05] 11 .92 27 {1.11| 5 {1.07
1 } 1.19{ 31 |1.05f 39 { 1.16f 23 | .971 9 |[1.15
33 | 1.21} 6 911 1 .87{ 33 {1.18{13 {1.1u4
30 | 1.37] 24 .ou| 30 | 1.12] 34 {1.301{27 {1.28
10 { 1.34} 34 |1.07{ 15 | 1.20f 4 {1.33{ 6 {1.37
7 {140} 15 |1.10} 27 | 1.20f 18 |1.08}10 |1.32
5 11.39] 16 }1.26} 22 | 1.12] 1 11.18{ 7 |1.u48

21 | 2.04 28 | 1.83 28 |1.96 |28 |1.99
20 | 2.10f 20 | 1.88 20 {1.97 |36 |2.02
32 | 2.171 32 | 1.92f 32 |1.98{20 {2.13

.

18 {1.u0} 30 |21.33] 25| 1.150 3 |1.36 |37 |1.31
38 | 1.438) 27 |1.15] 14 | 1.16} 17 [1.40}34 |1.45
31 {1.60f 5 {2.174 7| 1.29} 29 {1.40}115 {1.42
6 11.52) & 11.29} 23 | 1.2 12 |1.u0] 3 |1.u3
15 | 1.53) 33 | 1.u43] 25 | 1.35 10 {1.26 {119 |1.u4
13 | 1.55f 40 | 1.31)] 10 | 1.38f 2 {1.31]138 [1.u48
34 | 1.66] 22 | 1.u1f 16 | 1.40f 11 }1.33}24 11.51
2 l1.70f 3 j1.u4f 3| 1.4 15 [1.33) 1 [1.85
1 31,721 17 |1.520 8| 1.u4 31 {1.u44{3c |1.50
26 (.1,76] 7 | 1.54f 17 | 1.5 22 {1.45{14 {1.52
3 11.550 29 | 1.31) 24 | 1.34 19 |1.u6 |26 |[1.55
24 11,570 10 }2.67{ 9 | 1.37 30 {1.50]18 |1.65
33 [1.60( 19 | 1.68f 36 | 1.43 13 {1.u9)29 |1.70
27 11.72] 13 1 1.77} w0 | 1.48 16 {1.84}23 11.78
12 {1.77f 35 | 1.80f 35 | 1.47 25 (1.69 |33 {1.u48
v {1.80f 4 {1.521 19| 1.69 5 {1.41139 [1.54
37 {1.80f 25 | 1.621 2| 1.6} 40 (1.541{21 {1.67
4 t1.81y 2 |1.674 4| 1.6 8 |{1.56}25 |(1.74
22 }1.95) 12 | 1.68} 12 | 1.79 36 {1.60{17 |1.77
9 (1.974 36 | 1.80] 13 | 1.79] 35 {1.62}32 {1.80
16 j 2.00] 28 | 2.0 21} 1.79 21 }1.89}35 |1.97

2.01

2.02

2.06

a. Distances are given in the order yielded by the computer program with
paintings appearing in a sequence which approximately parallels their
distance from the target painting.
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