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ear Frank:

Here are a few comments and suggestions regnrdﬁng‘[::::::]

[ ]study of the correleation betwesn subjective judgrents
and objective measures of photographic image gquality. I am
very much in agreemsat with the ultiwmzats goals of the work

igs doing, s¢ please consider my comments and sug-
gesticne in light of my sympathetic attitude toward hise work,
In other words, if 1 sound excessively critical, attridbyte
the sound to my interest and desire to encourage and help
him--spguming that I can help.

1. The magnitude of Any obtained correlation will be
limited not only by the discriminability of the
stimuli, 1,e., the subjects' skill is distingevishing
among them, but slso by the reliability of the
subjecte' Jjudgments, If, for exsmple, the test-
ratest relisbility, 1.e.,, the correlation between
successive seta of judgmants made by the same
subjects with a month or so interveniug batween
judgmental sessicons, turns out to be zero, no
atatistically significant correlation betwesn then
and objective, physical measures can bhe expected,

If the test-retest rellability of the jJudgments as
indicated hy the correlation between successive

sets of judgments turne out to be .5, the maximrum
correlation that can be obtained between the
Judgments and the objective messures of image
guality iz sbout .7, assuming the cbjective measures
are perfectly reliablae, '

The point of this discussion ie that an sffort
should be nmade to delermine the tast-retest
reliability of the judgments of guality. The senme
subjects should perform the judgmental task tsice
with 2 month or so between judgmental seasione 8O
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that they will not recall their first judgments

of specific atimuli, The obtalned reliability
coefficient will indicate the extent tc which the
correlation betwesn subjective and shjiective measures
is attenuated by & lack nf reliability. Further, it
will indicate the worth of pubjective judgmentis ma
criteria of imege quality. is 1 recall, Frank, you
too wanted toc see a reliability study done,

My second cowment concerns the pzycheophysical
procedure and the date snalveisg, The twe cannot be
considered entirely independently, for the paycho- -~
physical procedure usged will l1imit the number of
appropriate anralysis technigues sveilable, {1 don't
know how | | intendr te analyze the dnia or
what %kind of correlation he plang to compute, s0 to
some extent I'm ahooting in the deark here.)

Ar the procedure is currently deeigned, the subjects
can use almost any nunber 0f judgnmental categories
in sssessing vhoto image guality, And becauge of
individual differences in discriminability and

,attitudes toward the task, youw will find some

subjects using 4 or 5 categories and others using ¢

or 10 or possibly more categpories. Conseguently

the resulting date cannot be combined too coanvanlently
to arrive at a single regreegion egquation and corre-
lation covefficient baged on the judgments of =all
subjects, Inetead, g8 1 8ee 1t, one eguatieon aud
coefficient will have to be computed for each subject
or for small groups of subjects that, fortuitously,
ended up using the seme number of judgment catagoriesn,

It would be more convenient from a statistice’® point
of view if all subjects were raguired to sort the
photoa in & specific number of cetegovies, say 7 or
9, ranging frem "begt' through "average” ar "asdian”
to "poorast” image guality, I am not aware of the
numbher of physical steps used in gengrating the
stinmulus materials (or the spproximate number of
“Just noticeable differences'~--jnd's~~from ones end
nf the physical ecale tc the cther, which could only
be deternined empirically) mo { cap't guess tno well
about the numbsr of judgmental categories the subjects
might ba able to use reliably, But, in any cade, if
& specific number of judgwent categories were used,
the data fromr all subjects could be plotted as
follows:
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The total number of entries in the tahle would be the
product of the number of subjects and the punber of
stimuli judged, Frowm the tabla a coefficlent of
contingency could be computed. Or 1if the assunptions
could be met (or reascnably ignored) a product-moment
correlation could be computed.

{Ags I menticned before, I don't kXnow how | STAT
intends to analyze the data. He may be aware of

some technigues that 1'm not familisay with, or I nay

not understand his research go2alsg, in elther cezse,

these comments wight be entirely irrelevant.)

From a psychophysical point of view, the most sensi-
tive judgmental technigue ir a study such as this

ig the methogd of palr comparisons, The subjecte
simply compare two stimuli st one time and respond
by indicating which is poorer and which is better
guality. Bvery stimulus is compared at lesat once
with every cother stimulus, and that's the limitation
of the method. With n stimuli, there are nin-%) & 2
possible pairs, which cen result in a burdensone
judgmental task.

3. i don't know precisely how the stimulus materials

were prepared, i don't know whethsr blur and pgraini-
ness were varlied independsently or simultaneously. if
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they were varied independently, there zight bhe, for
example, 7 levels (magnitudes) of blur at the same
ievel of graininess. There would then also be 7
levels of graininegs at the sare leve! of blur,
yielding a minimum of 14 stimuli, On the other
hand, if they were varied siwultaneocusly, all levels
of blur would occur at each level of graininess, ang
vice varssa, %ith 7 lavels of each variable, simul-
taneously varying them would produce & mininun of

4% stimuli,

This involved, and probably unclear, discussion has
relevence, I think, for the manner in which the
judgrents of guality are obtained. If blur and
graininess were varied independently, ghouldn’t they
e treated independently in obteining the Judgnents

v 0f gquality? They sre probably not sguslly related
to judgments of guallity; they are probably not
egually difficult to discriminate; apd, thus, Jjudg~-
ments of quelity as & functien of biur, on the one
hand, and greininess, on the other, are prohbably not
equally reliable.

If blur and graipiness were varied simultaneously 1o
preparing the stimuvlus waterisls, an experirpental
design should be selected which would permit the

A experimenter to deterrine the relative contributions
of each phyeical variable to judagments of guality,
1 would suggest an analysis of varlance dgsign, which
implies the necessity of numerically scaled Jjudgwents
aof image guality rather than gimple, ranked jJjudgments,
and further implies the necessity of developing the
scale, €r, 1 would suggest a non-parametric analysis
of veriance such as that described by Garner and
MeGill.* The latter design is not as powerful
statistically but is a convenient method of handiing
categorical, rather than scalar, date,

i1 realize, Frank, that this terminology may be foreign
te you, but I find I can't express mysalf without
using it, which is unfortunate, But, hopefully, you
STAT and lcan cut through all
of the statistical) jargon., Ry only excuse for the
jargen is the fact that experimental psychologlista

*Garper, W.R, & McGili, ®,J, The relation between information
and varlapce analysis,. raychometrilta, 1956, 21, 219-228.
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are continually faced with the omnipresent and
profound faet of individuml differences and must
approach and design expsriments using statisticel
wodels.

4, Recause of the large number of stimulil belng Judged,
i don't mee any way of experimentally contrelling the
effects due to the order in which they are presented,
3ignificant effects due to erder of stimulus presen-
taticon have basen demonstreted repeatedly in prycho-
physical work, The only thing I can suggest IF that
about three anchor stimuli, one at the middle and
one adjacent to either end of the Judgmental uzcale
be presented first and then the Judgments of them
not be used in the analysig. The remainieg stirmuli
would be shuffled and presented in a different randow
crder to each subject. In other worda, the effacts
due to order of atimulus presentation would be
randomized acrogs all subjects,

} would consider whether or not the aubjects should
he told in the iastructions that the photos differed
{n blur and grainineas, when they are being asked to
make & one-dimensicnal judgrent of gquality,

4]
.

1 2am very much interested in, and in sympathy with the need
STAT for, the study | |t doing. I would like an opportunity
to discums it personally with him, for I fear that [ may not
have communicated too mueh here.

1 realize that his work is a first step, but I think 1t is
an important step toward a goal I feel 1s very much worth
geeking: a specification of the relatjions among physicul
messures of photo image guality, subjective maazsures nf inmnege
quality, and ohjective measures of ©1 performance. i foel thaet
such 2 specification would be exceptiornally valuable in 2l
phases of our work: materials, cecllection, prozessing, and
expleitation.

A Final point of cualificeticn. i showed these comments
and suggestions to a fellow in our affice here who has
specislized in psychophysical research., His reaction was that
1 have over-simplified the problems, Fowever, in general, he
agroes with me, though he feesls what 1 have gaid will makxe
difficult reading. My apeclogles.
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Incidentally, Frank, I kXnow I saild i would write to you
a week ago. Well, 1 simply have not had an oppartunit¥ tp
write. Work at the office and at home piles up when 1'm in
¥ashingten. This time it piled up at n prodiglious rate,

Best regards,

N7l
£ oy

| STAT

N8B lo
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