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One Set of Munsell Re-renotations

by

Deane B. Judd and Dorothy Nickerson

Introduction

Since 1955 the Munsell Color Company has participated in the work of
the Committee on Uniform Color Scales, Optical Society of America, under
the chairmanship of Dr. Deane B, Judd of this Bureau. During this time
the committee has completed four basic preliminary experiments summarized
in Table 1 taken from the Progress Report for 0.S.A. Committee on Uniform
Color Scales.l

The fourth basic experiment (Chromaticness Spacing for Mumsell Value
6) was supplemented by two auxiliary experiments: one to determine how
many Munsell chroma steps at value 6/ it takes to have the same perceptual
importance as one value step for neutral grays near N 6/, the other to
determine the Munsell value of the gray appearing to have the same light-
ness as a sampling of the 43 chips of nominal value 6/. The first auxiliary
experiment indicated that 4 chroma steps are perceptually equivalent to one
value step under the observing conditions used.d/ The results of the sec-
ond auxiliary experiment have been described in a paper by Wyszecki,é
entitled Correlate for Lightness in Terms of CIE Chromaticity Coordinates
and Luminous Reflectance.

The experimental results of the fourth basic experiment were checked
against four theoretical models summarized in Figs. 1 through 4. The mem-
bers of the committee most interested in these models carried out the
checks: CIE U*V¥W* space checked by Wyszecki, Glasscr-Reilly Cube-Root
Space checked by Reilly, Munsell Renotation Space checked by Nickerson,
and MacAdan-Friele (1965) Space checked by MacAdam.

The luminous reflectances (¥) and chromaticiiy coordinates (x,y) of
the 43 test samples were computed for CIE sourcc C frow four independent
spectrophotometric determinations and the average values are given in
Table 2 together with the corresponding Munsell renotations.
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Munsell Renotation Spece
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(Godlove)
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MacAdam-Friele (1965)

(CL1BR? + 2C)50R 4G + Cpp BC”

AE =
+ 2C3AG AB + C338B2 + 2C3AR AG)1/2
‘ R = 0.4822K + 0.1388Y - 0.07482
G =-0.3869X + 1.2908Y + 0.07482
B8 = 0.28592
€35 = £(R,G,B; D,F,E,H,3,9)

where D,F,E,H,J,f are constants to be

optimized for each set of experimental data.

Fig. 4.
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The 43 test samples were chosen with the intention of making as
uniform a sampling (triangular) as possible of the value 6/ plane. The
107 differences, observed by 70 observers judging simply which of two
differences presented is the larger, are identified by sample number in
Table 3. Of these 107 differences 104 are between nearest neighbors;
three, called double differences and marked with an asterisk, are between
samples having one sample between them in the triangular array. Fig. 5
shows schematically this triangular.array, the five-digit numbers serving
to identify the productions by Davidson. The data were reduced by the
Jackson and Fleckenstein modification of the Morrissey-Gullikson method
of computation,l/ which evaluates the perceptual size of each difference
on an interval scale with the zero of the scale placed at the average of
the sizes of all 107 differences.  To convert the interval scale to an
additive scale, an additive constant was derived from t?e data obtained
for the three double differences, as described by Judd3/ in his paper
entitled Interval Scales, Ratio Scales, and Additive Scales for the Sizes
of Differences Perceived between Members of a Geodesic Series of Colors.
The psychometric scale values of perceptual size so derived for each of
the 107 differences are also listed in Table 3. The two hexagonal samples
(maximum diameter of 50 mm) forming each difference were presentedl on an
N 6/ background with a separation between them of about 8 mm. The identi-
fying difference numbers used by the committee go up to 147. The sample
pumbers left blank in Table 3 refer to the samples listed for the previous
number, but judged with no separation. The results for this condition
were not used in the development of Munsell re-renotations presented here.

The psychometric scale values of Table 3 were compared to the pre-
dictions of the four models summarized in Figs. 1 to 4, both in their -
original forms and after modifications intended to make them fit the
experimental results better. The most successful modification was, for
each model, a revision of the formula for the perceived size of color
difference so as to count the hue component of the differences about twice
as much as that corresponding to Euclidian geometry. Table 4 shows the
correlation coefficients obtained for each model, both as originally pro-
posed, and as optimized.

Table 5 summarizes the steps by which the Munsell model was changed
in order to raise the correlation coefficient from 0.45 to 0.76. The
correlation coefficients were obtained by a program written by Dr. G. L.
Howett for a time-sharing, teletypglaccess, GE computer at CEIR. Note
that substitution of the Nickerson~' index of fading for the Godlove
Euclidian formula in her paper entitled The Specification of Color
Tolerances, raised the correlation coefficient from 0.45 to 0.61; and taking
the square-root of the sum of the squares of the hue and chroma components
of the chromaticness differences (instead of simply their sum as in the
Nickerson index of fading) raised it from 0,61 to 0.65. The remainder of
the improvement from 0.65 to 0.76 resulted from tentative redefining of the
locus of colors corresponding to Munsell value 6/ and chroma /6, and the
tentative respacing of the points on that locus defining the Munsell hue
scale. Tables 6 and 7 define the 7th revision in terms of Munsell renota-
tions.



-6 -

It is the purpose of the present report:

(1) to describe further trials yielding still further improved
agreement with the experimental data obtained by the OSA Committee
on Uniform Color Scales,

(2) to describe the extension of the redefinition of the 6/6-locus
to higher and lower chromas at value 6/ and to values highér and
lower than 6/ at all chromas, and

(3) to specify the approximately 3,000 colors by which Munsell
re~renotations may be defined.

This was done to yield maximum agreement with the spacing data so far
developed by the OSA Committee on Uniform Color Scales at value 6/, with
the Munsell renotations at values other than 6/, and with the results of
other studies of color spacing described in the literature (Takasaki on
chromatic crispening, Billmeyer on fanning out of the constant-hue loci
in the red-purple to red hue range, Wyszecki aQg_ﬁgggggg_gg_gglggg_gg_
constant lightness, Evans on chroma scales). The spacing embodied in
these re-renotations is supposed to appear uniform if, and only if, the
two colors forming the difference are viewed on a gray background whose
Munsell value approximates the average of the values of the two colors.

Further improvement gg‘the 6/6 locus and hue scale

The method of making further improvements in the correlation between
the Munsell model and the psychometric scale values obtained experimentally
by the OSA Committee on Uniform Color Scales was the same as that used in
the studies summarized in Table 5. The hue and chroma notations for each
of the 43 test colors in the triangular array diagrammed in Fig. 5 were
determined for each revision by plotting on the polar-coordinate system of
renotation hue against renotation chroma the ovoid corresponding to the
redefinition of the chroma scale (as in Table 6); then the revised loci for
chromas /2, /4, /8, /10 and /12 were drawn in by linear interpolation and
extrapolation of the chroma /6 locus; then the loci of revised hue were
drawn in as forty straight lines passing through the neutral point and the
point on the chroma /6 locus for that hue. The Munsell renotation hues and
chromas for the 43 test colors were plotted from Table 2 on the original
polar coordinates of the plot, and the revised hues and chromas were read
for these points by interpolation on the revised chroma and hue loci. The
hue and chroma components of the 107 differences evaluated by the Committee
were then computed and fed into some form of formula for predicting the per-
ceived sizes. The predictions of the model were then plotted against the
psychometric scale values so as to identify, out of the 107 differences, the
10 or 12 color uifferences most overvalued by the model; then the 10 or 12
most undervalued. These differences would be marked on the lattice of Fig.
5 and inspected for any regularity of pattern. Alterations would then be
made either in the chroma locus, the hue spacing, or the formula for com-
puting the size of color difference of such nature as to tend to counteract
the regularity. New predictions would then be computed and the process con-
tinued. This mcthod is called the method of Youtliers'.

The first step of the improvement was to correct an error in our
application of the Committee 1966 Munsell Formula (see Fig. 3):
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2 9 1/2
aE = [(0/5)(1975 an |” + @acy? + (ean)’? ! (1)

Formula (1) is written in differential notation because it is strictly
applicable only to hue difference dH of infinitesimal size, but it is
actually a good approximation for hue differences up to about 10 Munsell
steps, or onme-tenth of the hue circuit. 1In correlations 11, 12, 13 and
16 this formula had been applied.to hue differences of all sizes, and
then corrected by the ratio of the chord to the arc for the large hue
differences. This correction is derived from, and is applicable to
Fuclidian geometry, as in the Godlove formula, but is in error by nearly
a factor of 2 for the Committee 1966 formula. Note that for AV = O,

Ci = Cy = C, AH = 50 corresponds to complementary hues, and the dlfference
should be equivalent to that corresponding to AC = 2C. Formula (1) gives
for this case: :

dE, .50 = (C/5)(1.75x 50) = 17.5C

If this be corrected by the ratio of the chord (2C) to the arc (nC), we
obtain:

Corrected dEAH:SO = ‘17.56(2/n) = 35C/n = 11.14C

Thié corrected amount should equal the calculated color difference
corresponding to AC = 2C, which is:

dEAC=2C = 6C

and it is seen- that even the corrected value of dE
a factor of 11.14/6 = 1.86,

AH=50 is too high by

To avoid this error the Committee 1966.formula has been extended to
apply to hue differences of all sizes from 0 to 50 Munsell hue steps and
to any desired value of hue superweight factor, k, between 1 and 2. The
extended formula may be written: B

21 1/2

yH ZAH] * (AC) + (wn)? @

A
AE = l [fgfh(c1

where C, is the Munsell chroma of the first color; C,, that of the second;
AC, the chroma difference between the two; AH, the Munsell hue difference
on the 100-step scale; AV, the difference in Mumnsell value; f, is an-
abbreviation for the term: [2(1 - cos 3.6°AH)] 1/2 /0H, required to convert
the hue component of the Godlove formula to a term in AH; and

£, = 2 - k+ 4(k-1)/(3 - cos 3.6 AH)

If the hue-superweight factor k is set equal to unity, it may be noted that
f;, = 1; and substitution of fj = 1 into formula (2) makes it identical to

the Godlove formula. Note furthermore that. substitution of AH = 50 into the
definition forfy likewise yields £, = 1; so the extended formula (2) yields:
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AR,y cq T 2C = E Ce2c?. 28 it should, regardless of the value
assignég—go the hue-supérﬁegght factor. Computation of size AEy of a
hue difference for a value of AH intermediate to 0 and 50, and for
various values of the hue-superweight factor k, indicate that this
extension of formula (1) is applicable for all values of AH from O to
50, and for all values of K from 1 to 2. For k = 2, the extended formula
indicates that AEg for AH = 30 is 1.966, only slightly less than that, 2.00C,
for AH = 50, which is believable. But for k greater than 2, AEy for AH less
than 50 can exceed that, 2.00C, for AH = 50 which must be rejected., We have
used this formula for optimization of k between 1 and 2. Table 8 shows the
product, f fh, as a function of AH between 0 and 50, for k = 1.5, 1.6, 1.7,
1.8, 1.9, and 2.0.

A second step in the improvement of the correlation between the pre-
dictions of the Munsell model and the psychometric scale values obtained
experimentally by the 0SA Committee was the introduction of a term, fg5, in-
tended to take account of the chromatic difference between the average of
the two colors forming the difference and the neutral color of the back-
ground. SchYnfelder2: , in his paper, Der Einfluss des Umfeldes auf die
Sicherheit der Einstellung von Farbengleichungen, long ago showed that
the most favorable background color for the detection of the dif£7rence
between two colors is the average of those two colors. Takasaki=' just
recently has showed in his paper entitled Chromatic Changes Induced by
Changes in Chromaticity of Background of Constant Lightness, that chromatic
induction is greatest for those colors most like the inducing color, and
falls away with increasing departure of the test color from the inducing
color. He called this phenomenon "chromatic crispening”. In accord with
these findings, it would be expected that a series of colors of constant
lightness ranging from yellow through gray to the complementary blue and
selected so as to appear equally spaced when viewed against a gray back-
ground of the same lightness should appear unequally spaced when viewed
against a yellow background. The inequality of spacing should take the
form of large perceived differences among the yellows of the scale closely
resembling the background, and small perceived differences among the extreme
blues of the scale. 1In an attempt to study whether this aspect of the per-
ception of color differences is optimally incorporated into the Munsell
model we have extended formula (2) by multiplying the right-hand term by
the factor, fg, thus:

1/2

2
AE = fsi[fgfh(clcz)lleH] + o’ + (4AV)2} (3)

0

where: f (15 + C)/(5 + T), max £ = 3, or

i

(20 + ©)/(10 + C), max fS = 2,
C being an abbreviation for the average chroma, (C; + Cy) /2.

The other steps by which improvement in correlation was achieved
were adjustments of the spacing of the points around the 6/6 locus de-
fining the hue scale. Table 9 summarizes the steps by which the correla-
tion coefficient was raised from 0.742 to 0.795. Application of the
correct formula (2) instead of the wrongly corrected differential formula
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(1) resulted in a lowering of the correlation coefficient from 0,761 to
0.754. The interpretation of this lowering is that a part of the high
correlation indicated by the coefficient 0,761 is spurious and fortuitous.
Although use of the correct formula yielded a lower coefficient of
correlation, the resulting outliers showed a definite pattern and pointed
the way to the 8th revision differing from the 7th only by a slightly
revised hue scale, The 8th revision yielded a slight improvement in
correlati on coefficient to 0.762, and to a different regularity in the
pattern of outliers pointing to a further adjustment of the hue scale.
The 9th revision ylelded a .correlation coefficient of 0.795 for k = 1.6
and fg = 1. Table 10 gives the definition of the 9th revision hue scale;
the chroma scales are the same as those for the 7th revision; see Table 6.

Step 18 indicated that max fg equal to 3 was an overcorrection for the
influence of the chromaticity (meutral) of the background. Step 21 indicated
that max fg equal to 2 was likewise a slight overcorrection, .but the result-
ing pattern of outliers indicated that the undervaluation of the near-gray
differences by the model for fg = 1 had been corrected. The reason for the
lowered coefficient of correlation was that differences among the high-chroma
colors also became undervalued relative to a group of chroma differences in
the middle-chroma part of the green hue region., It was decided to stand
with the 9th revision of the hue scale, and to try adjustments of the chroma
scale in the green region at the time of extending the chroma scales above
chroma /6. '

Extension of value éi rédefinition to chromas other than LQ

It was the original plan to develop the chroma scales of the Atlas of
the Munsell Color System by taking equal increments of arca for the chromatic
color in rotary mixtures with the neutral gray of the same Munsell value on
the Maxwell disk, It is shown in a paper by. Gibson and Nickerson’/ entitled
An Analysis of the Munsell Color System Based on Measurements Made in 1919
and 1926, that chroma scales developed in this way correspond to constant
dominant wavelength and yield chroma C proportional to colorimetric purity,
P.- See their equation (GN 11):

C (GN 11)

= Ve /ey P e(s/5)

where V is Munsell value, p is colorimetric purity of the color of
Munsell value V and Munsellcég{g%a C, and p 5 is colorimetric purity
“of the 5/5 color of the same dominant wavelgégégz For any given dominant
wavelength, pc(‘ 5 is a constant; so for any dominant wavelength and any
given value V, f‘elr equation (GN 11) implies a proportionality between
Munsell chroma and colorimetric purity. Measurements made in 1919 and
1926 indicate $7ugh agreement with this formula, particularly for middle
Munsell values~'; but there are consistent deviations from them, greater
at low Munsell values than at high. 1In the revision of these scales to
form the Munsell Book of Color, the loci of constant hue were changed so
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as to deviate considerably more from constant dominant wavelength, and

the chroma scales were likewise somewhat changed. In a review of the
spacing of the Munsell colors by'Newha11§/ in a paper entitled Preliminary
Report of the 0.S.A. Subcommittee on the Spacing of the Munsell Colors,
further adjustments were made to improve the visual uniformity of the
chroma scales. 1In spite of these three stages of visual adjustment, a
recent analysis by Evans and Swenholt in their paper The Chromatic
Strength of Colors, Part II; The Munsell System, has shown that the
proportionality of Munsell chroma with colorimetric purity still holds

to a surprising extent. It was therefore decided to extend tentatively
the chroma scales, already determined, at value 6/ above and below chroma
/6 by means of proportionality to colorimetric purity modified by a
surround factor (max fg = 2), and to introduce other modifications of these
scales only if required to conform either to the psychometric scale values
of the OSA Committee or to well-established Munsell renotations.

The first step in deriving such tentative chroma scales was to read
from the value 6/ chart defining the Munsell renotations as given by
Newhall, Nickerson, and Juddlgf in their paper untitled Final Report of the
0.S.A. Subcormittee on the Spacing of the Munsell Colors, the values of
(x,y) chromaticity coordinates corresponding to the Munsell renotations
defining the 6/6 locus of the 9th revision from Tables 6 and 9. These
values of chromaticity coordinates were plotted om the (x,y) -chromaticity
diagram and slightly smoothed. Table 11 gives both the unsmoothed and
smoothed values of chromaticity coordinates. The values of excitation
purity, pe, corresponding to the smoothed values of x and y were then read
from the Hardy graphsll/ in his Handbook of Colorimetry, and checked by
computation. In this computation the chromaticity coordinates (Xp,yb) of
the border (spectrum lecus and line connecting its extremes) were read by
interpolation in the tables given by Juddl2/ in his paper entitled The
1931 I1.C.I. Standard Observer and Coordinate System for Colorimetry, from
the slopes of the dominant (or complementary) wavelength lines: (y - 0.3163)/
(x - 0.3101). The values of excitation purity p, were computed from the
formula;

p, = (x - 0.3101)/(x, - 0.3101), or

(v - 0.3163)/(y, - 0.3163), %)

whichever had the numerator of the greater absolute value. The coordinates
(0.3101, 0.3163) are those of CIE source C. Finally the values of colori-
metric purity, p., corresponding to the values of p, were computed from
Hardy's formula (reference 11, p. 60):

YpPe
Pc = 9.3163 + p_(y, - 0-3163) (5)

Table 11 also gives values of excitation purity, p,, and colorimetric purity,
p.» for each of the forty points on the 6/6 locus defining the 9th revision,
and values of the chromaticity coordinates (xp,yp) of the border of the
chromaticity diagram at the same dominant (or complementary) wavelength.
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For any given dominant (or complementary) wavelength the approximate
rule that Munsell chroma shall be made proportional to colorimetric purity
may be written as:

P = (B g/6) C (6)

1f we wish to make the chroma scale take into account the fact that the
perceived size of a given difference increases by a factor fg (max fg = 2)
increasing as the average of the two colors making up the difference
approaches the color of the surround, then each step in colorimetric purity
should be decreased by a factor equal to 1/fg, and the selection of the
colorimetric purity would conform to the law:

Pog = Pog LK/EQD G

= 6 equal to p_c, and 3 (K/fg) is the sum of K/fg from chroma equal to
zero up to chromé equal to C in.steps of 2., If the expression (20 + C)/
(10 + €), as in formula (3), is taken to represent the variation of fg
with chroma, then this formula (7) may be written:

where K is a constant ofgproportionality adjusted so as to make P, b

Peg K P g g (10 + 0) /(20 + O) (8)

Note, however, that the average chroma € of the colors making up a chroma
difference AC = 2, is equal to C-1; that is, the average chroma of the
difference between C = 10 and C = 8, for example, is 9. Formula (8) may
thus take the form:

C
| Poc K Pg g (9 +C)/(19 +0C) (9

Table 12 evaluates the summation indicated in formula (9), and shows the
ratios, p. g» up to C = 38. It is evident from formula (9) that K =
1/%(9 + C)? + C), for C = 6, and Table 12 shows this to be: 1/1.689 =

921. The final column shows for comparison the same ratio from the
linear formula (6) by which ch/pc6 = C/6,

To define the chroma loci at value 6/, the colorimetric purities for
each of the 40 lines of constant dominant (or complementary) wavelength
were .omputed by formula (9) corresponding to chromas /2, /4, /6, /8, ...
until the next increment of 2 chroma steps produced a value of colorimetric
purity exceeding 1.05. The values of excitation purity corrcsponding to
these values of colorimetric purity were then computed by Hardy's formulall/ .



- 12 -

. 0.3163 P. (10)
Yy - pc(yb - 0.3163)

Then the values of the chromaticity coordinates, x,y, for each of the
points on the 40 lines of constant dominant (or complementary) wavelength
were computed from the formulas: '

1

0.3101 + p (x, - 0.3101)
e b

X

(11)

il

y 0.3163 + p_(y, - 0.3163)

derived from formula (4).

The computations were carried out by the teletype-access GE computer
at CEIR by means of a program written by Dr. G. T. Yonemura in accord with
formulas’(9), (10), and (11). This method yielded 40 points on each re-
vised locus of constant chroma. These points were plotted on an (X,y)-
chromaticity diagram, and joined by a smooth curve, to produce each locus
of constant chroma.

The lines of constant revised Munsell hue were drawn as curves through
the illuminant point, x = 0.3101, y = 0.3163, and through each of the points
on the 6/6 locus defining the hue scale of the 9th revision, the curvature
used for each line generally being like that used for the Mumsell remotations
for the same part of the (x,y)-chromaticity diagram. An exception was made
in the red-purple to red region (2.5R to 7.5R) in which the lines were made
more ncarly straight so as Eg/conform to the observations reported by Bill-
meyer, Beasley, and Sheldon—' in their paper entitled Color-Order System
Predicting Constant Hue.

Although an attempt has been made to duplicate approximately the 9th
revision by using a 6/6 locus only slightly smoothed from that of the 9th
revision, the use of formula (9) involving proportionality of chroma with
colorimetric purity with a correction for the influence of the gray
surround gives chroma scales somewhat different from those implied in the
9th revision by the use of linear interpolation and extrapolation of the
Munsell renotation chroma scales for chromas different from /6. The re-
vision embodied in the graph whose construction has just been described
is therefore refarred to as the 10th revision.

Improvement of the 10th revision

A check of the implications of the 10th revision was made by reading
the Munsell re-renotations of the 43 test colors studied by the OSA Com-
mittee, and computing the sizes predicted for the color differences of
Table 3. It was found that the correlation coefficient had dropped to
0.734 for the 10th revision from 0.795 for the 9th revision as shown in
Table 9. A plot of the outliers indicated that formula (9), based on a
close relationship of chroma with colorimetric purity, had yielded chroma
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scales that grossly undervalued the differences in the high-chroma portions
of the green region. :

As a partial correction, an llth revision was produced by altering
the chroma spacing between 5R and 5BG above chroma /6 so that the step om
the (x,y)-diagram along any line of constant dominant wavelength corres-
ponding to an increment of 2 chroma steps was held constant at the separa-
tion corresponding to the step from /4 to /6 chroma. This was not sufficient.
Therefore, a 12th revision was produced in which the separation equals the
step from /2 to /4 chroma (instead of 4 to 6 chroma), Table 13 summarizes
the coefficients of correlation obtained by the 10th, 11lth, and 12th re-
visions.

Note from Table 13 that the formula used to obtain these correlations
is formula (3) with fg set equal to unity which is equivalent to formula
(2). It should be recalled, however, that the spacing has been adjusted to
a correction for the influence of the surround equivalent to max fg = 2.

The highest correlation coefficient obtained (0.803 for the 12th revision
with a super-hueweight factor, k = 1.7) seems to be close to the highest
obtainable by any believable redefinition of the scales of a Munsell type
model, and even this requires a rather marked departure from linearity in
the chroma scales in the green hue region which is hard to believe; that is,
the distance on the (x,y)-diagram for the /¢ to /2 interval is the smallest,
that for /2 to /4 somewhat larger, that for /4 to /6 still larger, and

then the remainder of the steps revert to the distance on the (x,y)-chroma-
ticity diagram for the /2 to /4 step. The reason for inclusion of this hard-
to-believe feature is that the experimental data developed by the 0SA Com-
mittee clearly indicate it. It should be recalled that the principal pur-
pose of this study is to develop Munsell re-renotations yielding maximum
agreement with those spacing data.

Table 14 gives the Munsell re-renotation hue and chroma of the 43 test
colors studied by the OSA Committee, also the differences from 1cnotation
hue and chroma. Table 15 gives the steps by which the perceived sizes of
the 107 color differences predicted by the 12th revision are found by for-
mula (2). Columm (9) gives the predictions which yield a correlaticn co-
efficient of 0.803 with the psychometric scale values listed in Table 3.

Extension to Munsell values above and below 6/

The extension of the definition of the chroma locifor Munsell values
above and below 6/ was based, after checking on the exponent for best fit
to the renotations, on multiplying the colorimetric purities defining the
6/6 locus by the cube-root of the isyerse ratio of the reflectances Y
corresponding to the Munsell value=', thus:

1/3 /Y1/3

Pev/e = Peo/6 V =6 (12)

Table 16 shows the computation of the ratios for the values 1/ to 10/.
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Each of the 40 values of colorimetric purity p, defining the 6/6 locus,
listed in Table 11 were multiplied by each of these nine ratios to yield
definitions of the chroma /6 locus for Munsell values 1/, 2/, 3/, 4/, 5/,
7/, 8/, 9/, and 10/. The extension to other chromas of these definitions
of the chroma /6 loci for each value level was then carried out as described
for value 6/.

The loci of constant hue were drawn in by analogy to the loci of con-
stant Munsell renotation hue at each value level as described previously for
value 6/. The fanning out of the constant hue lines from one value level
to another likewise was done by analogy to the fanning out of the constant
renotation hue lines except for the 2.5RP to 1OR range. In this range the
fanning out was adjusted so as to conform to the observaticus reported by
Billmeyer, Beasley, and Sheldonl3/. The result of this adjustment was to
eliminate the extreme fanning out characterizing the Munsell renotation hue
lines in this hue region, and to reduce it about to the average fanning
out of the Munsell renotation hue lines for the hue regions other than 2.5RP

to 10R.

The hue and chroma loci derived in this way were plotted on large sheets
of mat-finish plastic (K & E Herculene), and their intersections were read
to yield values of (x,y)-chromaticity coordinates by which the Munsell re-
renotation hue and chroma scales may be tentatively defined in a way analogous
to the definition of the Munsell renotation hue and chroma scales by Newhall,
Nickerson, and Judd, 20/ The resulting chroma scales were reviewed and were
found to be not too much different from the Munsell renotation chroma scales
within the limits of the existing paint gamut, except for the high-chroma
range (/10 to /20) in the purple-blue to purple hue range, where the chroma
loci on the (x,y)-diagram become increasingly close together. The tentative
re-renotation chroma scales show this property to about twice the extent of
the renotations. As an example the Munsell renotations of the 7.5PB 3/
chroma scale are listed in Table 16, together with the corresponding chroma-
ticity coordinates, x,y, for CIE source C from reference 10. From these
chromaticity coordinates the corresponding tentative re-renotation chromas
were found from the large graph for value 3/ to be as shown in Table 17. A
comparison of the re-renotation chromas listed column 4 with the remnotation
chromas listed in column 1 shows that re-renotation chroma rises at high
chromas about twice as fast as renotation chromas which is unbelievable.

As a result of comparisons of this sort, the tentative re-renotation chroma
scales were accepted for the blue and purple hue regions (5BG to 5R) only

up to chroma /10. Thereafter, the (x,y)-interval corresponding to the
chroma difference between /8 and /10, was used for chromas /12, /14, and so
or.. Table 17 shows the chroma assignments resulting from the re-renotations
developed in this way.

Derivation of reflectances Y defining Munsell re-renotation value

The reflectances Y defining the Munsell re-renotation value scale for
the neutral colors N 0/ through N 10/ were taken equal to those for the
Munscll renotation value scale. For chromatic colors (chroma greater than
zero), these values of reflectance were decreased to conform to the results
of the auxiliary study by the 0SA Committee on Uniform Color Scales already
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mentioned; see reference 2. The reflectance Y for each of the approximately
3,000 colors defining tl:e Munsell re-renotations was computed by the formula:

Y = (YVr/L) Yvr (13)

where Y,, is the reflectance of any sample of value V according to the
Munsell-renotation value function, and L 1is the reflectance of the gray
sample which presumably would have been found by the OSA Committee to appear
equally light as the chromatic sample. WNote that if Y, refers to a gray
sample, the ratio Yy./L = 1; so for grays Y = Yy as intended. For all
other samples, that 19, chromatic samples, the reflectance Y assigned to a
given Munsell re-renotation value will be somewhat less than Yy,..

The method of evaluating Y for the chromatic samples was to plot on
the (x,y)-chromaticity diagram the locus of colors found by Wyszecki2 to
correspond to the ratio: L/Y, = 1.35. Loci for other values of’ L/Y
(0.05, 0.10, 0.15, ... 2,20) were found by linear interpolation and extra-
polation of the 1.35 locus on the (x,y)-diagram., The values of the ratio,
L/Y yr for each of the approximately 3,000 chromaticity points defining the
Munsell re-renotation hue and chroma scales were read by plotting the
point on the (x,y)-diagram and interpolating among the loci plotted there.
The values of reflectance Y defining the Munsell re-renotation value scales
for chromatic colors were found by dividing the value of Yye by the value
of the ratio: L/Y " in accord with formula (13). "

Table 18 gives the definition of the Munsell re-renotation hue, value
and chroma scales so found. A count of the entries in this table indicates
that there are 2,874,
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. Sunmary

Munsell re-renotations have been déveloped from experimental findings
since 1943 both by the 0SA Committee on Uniform Color Scales and by other
studies appearing in the literature as follows:

1. The 6/6 chroma locus, and hue spacing there, were redefined to
agree with the experimental results by the 0SA Committee.

2. The extension at value 6/ to chromas other than /6 was by a
combination of proportiomality to colorimetric purity, p., with the
Takasaki crispening factor, fg (max fg = 2), with two exceptions:

a. 1In the green hue region (5R to 5BG) above chroma /6 the chroma
scales were made linear in excitation purity by applying the (x,y)-distance
corresponding at constant dominant wavelength to the distance between
chroma /2 and /&4 to achieve agreement with the results of the OSA Committee.

b. 1In the purple hue region (5BG to 5R) the chromas above /10 were
similarly made linear with excitation purity by continuing the (x,y) -
distance corresponding to the two-step chroma interval from /8 to /10 to
make the spacing correspond more closely to the Munsell renotations.

3. The extension to values other than /6 was by the inverse ratio of
the cube-roots of the reflectance defining the Munsell renotations.

4. The loci of constant hue were drawn in with the curvature gemerally
similar to that exhibited by the Mumsell renotation constant-hue loci in
the same part of the (x,y)-diagram with two exceptions:

a. The curvature in the red hue region was 7educed so as to agree with
the experimental results of Billmeyer et a1.13

b. The fanning out of the constant hue loci with Munsell value wa83§educed
in the red region so as to conform to the same experimental results.l—

5. Formula (2) was used for computing the predicted sizes of color
differences. Formula (2) is a modification of the Godlove Euclidian for-
mula in which the super-hueweight factor, k, 1s set equal to 1.7 to achieve
maximum agreement with the experimental results of the OSA Committee.

6. The assignment of reflectances Y to the neutral scale agrees pre-
cisely with the Munsell renotation value scale, but for chromatic colors
the assignment was such as to make colors of constant Mumsell re-renotation
value appear equally light in accord with Wyszecki's reduction of the
experimental results obtained by the OSA Committee.

7. These adjustments of the Munsell renotation scales to wmake the
predictions of the perceived size of a color difference accord with formula
(2) apply to appraisals of the color-difference made with a neutral back-
ground of the same Munsell re-renotation value as the avcrage of the colors
making up the difference.
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Discussion

This set of re-renotations should not be regarded as final., Steps 2
and 3, particularly, are little more than informed guesses. The study
of color differences involving about equally large lightness and chroma-
ticness conponents now under way by the OSA Committee will probably yield
discrepancies with the re-renotations that will have to be taken into
account; and, in general, considerably more experimental work should be
done before a final set of re-renotations can be recommended. To paint
up an atlas of color on the basis of this set of re-renotations might be
an economical way to start this experimental work.

. Two questionable features.of the Munsell renotations have been
eliminated in this set of re-renotations.

1. The off-set of the chroma loci as value shifts from one level to
another has been given up.

12

"\ — o “ o
2. The use of the same chroma loci for value(llgjas for value /9 has /e
likewise been given up. ' )

The arbitrary departure from the use of the law of proportionality
between chroma and colorimetric purity for chromas above /10 for the purple-
blue and purple hue regions cannot be wholly correct. 1f the Munsell system
were to be defined in terms of the 1964 CIE supplementary observer, the
extreme crowding of the constant-chroma loci about /10 would be avoided,
and if this should turn out to be not correct a formula for the spacing of
the chroma loci such as to avoid a discontinuity in spacing at chroma /10
could easily be devised. The discontinuity in spacing introduced in the
green hue region to conform to the findings of the OSA Committee, however,
poses a much more difficult problem of formulation though a formula still
might be written to give a smooth transition from the colorimetric-purity
basis for low chromas to the excitation-purity basis for high that we have
used, One should probably be skeptical of the reality of the experimental
finding that seems to indicate that the spacing of the chroma loci in the
green region should increase up to chroma /6 and then decrease from /6 to

/8. -

The fact that two arbitrary departures had to be made from proportion-
ality between Munsell chroma and colorimetric purity indicates that this law
is only approximate. The development of chroma loci in accord with this
law modified by the surround factor, .fg, however, was not wasted effort.
The two departures (one for the green hue region above chroma /6, one for
the purple hue region above /10) could be made smooth by making the
transition at the hues corresponding closely to y = yy = 0.3163 where
colorimetric and excitation purity are identical,
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Table 1: Some details of the four preliminary checks of color spacing

No. of
pairs of No. of No. of
No. of No, of diffs. obser- obser- Data

Dates Purnose Colors diffs. shown vers vations reduced by:
May, 1955 Constant saturation 34 33 384 60 23,040 Nickerson,

to locus at value 6/ Judd, and
June, 1956 Nimeroff
Sept., 1956 Hue spacing on this 40 39 142 102 14,484 Newhall

to locus
Oct., 1957
Dec., 1958 Chromaticness spacing 21 36 99 97 9,603 Howett

to for near grays of Mun- .
Sept., 1961 sell value 3/, 6/, and 8/
Jan., 1964 Chromaticness spacing 43 147 436 70 9,940 Howett

to for Munsell value 6/



Table 2, - Chromaticity coordinates (x,y), reflectances(Y) for
CIE source C, and the corresponding Munsell renotations
(H v/C) for the 43 test samples of the fourth basic
experiment by the 0SA Committee on Uniform Color Scales

Sample CIE Coordinates Munsell renotation
No. Y x y H V/C
1 30,99 0.2955 0.5321 0.4¢ 6.08/12.4
2 30.24 .2816 .4652 11,76 6.02/10.0
3 30,08 L3341 .4813 8.2GY 6.00/8.5
4 29,08 .3777 .4976 5.2GY 5.92/8.5
5 29,22 .2520 .4038 5.6G 5.93/8.8
6 28.25 .2922 .4238 1.7G 5.84/7.2
7 28.14 . 3439 4416 6.8GY 5.83/6.2
8 26,20 .3838 4466 1.9GY 5.65/5.8
9  28.53 4379 - .4599 5.7Y 5.86/7.7
10 28.59 .2299 .3383 4,0BG 5.87/7.6
11 28,16 .2661 .3603 8.4G 5.83/5.5
12 28,00 .3075 .3801 0.7G 5.82/4.0
13 29.59 .3544 .3982 2.4GY 5.96/3.7
14 28.75 .3959 .4100 4,7Y 5.88/4.8
15 28.91 4415 .4193 0.6Y 5.90/7.0
16 28.54 L4764 .4238 8.6YR 5.87/9.0
17 28.71 .2258 .2926 1.3B 5.88/6.5
18 28.85 W2474 .3082 9.2BG 5.90/4.9
19 28.35 . 2804 .3248 4,4BG 5.85/2.6
20 29,26 .3196 .3448 6.3GY 5.93/1.4
21 29.58 .3581 .3599 1.5Y 5.96/2.5
22 29,42 .4026 .3765 7.8YR 5.94/%4.8
23 29,74 4426 .3827 4.9YR 5.97/7.1
24 28,12 .4888 .3934 4,1YR 5.83/9.6
25 28.28 .2342 - .2595 0.1PB 5.84/6.4
26 29.21 .2632 .2796 1.3PB 5.93/4.2
27 30.24 .2978 .3023 5.9PB 6.02/1.5
28 28.42 .3310 .3211 7.5R 5.86/1.5
29 29.68 .3713 .3355 9.7R 5.97/3.7
30 29,68 .4088 .3488 0.6YR 5.97/5.7
31 29.19 L4580 . .3571 .~ 10.0R 5.93/8.6
32 30.09 4864 .3602 9.7R 6.00/10.4
33 29.66 .2512 . 2400 7.0PB 5.96/7.4
34 30,25 .2790 .2626 9,9PB 6.02/5.1
35 29.09 .3058 .2796 6.4P 5.92/4.1
36 29.54 .3398 .2994 5.3RP 5.96/4.2
37 28.86 .3785 .3157 2.5R 5.90/5.6
38 29.60 .4208 .3240 4,8R 5.96/8.2
39 29.40 4580 .3288 5.6R 5.94/10.3
40 29.50 .2960 . .2432 5.7P 5.95/8.1
41 28.74 .3258 .2576 10.0P 5.86/7.9
42 28.84 .3642 .2708 4.,1RP 5.89/9.2

43 28.34 .3919 .2790 6.5RP 5.85/10.2



Table 3, - Identification of the test samples forming the 107 color
differences evaluated, and the psychometric scale values, T, derived
for them by the linear model (K = 1.694).

Diff.
No.

v W

O WwoO~N

11
12
13
14

16
17
18
19
20

21
22
23

25

26
27
28
29
30

31
32
33
34

36
37
38

40
41
42
43

43

46
&7

49
50

Sample
Nos.

9-14
9-15
10-11
10-17
10-18

11-12
11-18

11-19
12-13

12-19

12-20
13-14

13-20

13-21
14-15

T

1.727
1.950
1.626
1.614
1.359

2.309
1.920
2.084
1.523

1.403
1.590
1.695
1,945
1.3C5
1.524
1.535
0,927

1.670
1.166

1.463

2,200
1.275

1.887
1.5%
2,038
1.274
1.896
1.627
1.586
2,039
1.237
1.452
1.703

1.474
1,586

1.390

1.490
1,840

Diff.
No.

51
52
53
54
55

56
57
58
59
60

Sample
Nos.

14-21
14-22
15-16
15-22
15-23

16-23
16-24

17-18
17-25

18-19
18-25

18-26
19-20
19-26
19-27
2021

20-27
20-28

21-22
21-28

21-29

22-23
22-29
22-30
23-24
23-30
23-31
24-31
24-32
25-26
25-33

26-27

26-33
26-34

27-28
27-34

T

1.262
1.787
1.300
1.728
1,821

1.730
1.897

1,277
2.540

1.679
2.500

2.409
1.750
2.256
1,934
1.687

1.838
1.784

1.195
1.339

1.762

1.053
1,228
1.614
1,380
1,399
1.874
2.173
2.223
1.668
2,533

1.589

2.243

2.048

1.495
2.043

Diff.
No.

101
102
103
104
105

106
107
108
109
110

111
112
113
114
115

116
117
118
119
120

121
122
123
124
125

126
127
128
129
130

131
132
133
134
135

136%

137
138
139
140

141
142
143
144
145

146%
147

Sample
Nos.

27 35
28-29
28-35
28-36

29-30

29-36
29-37

30-31
30-37
30-38
31-32
31-38
31-39
32-39
33-34
34-35
34-40

35-36
35-40
35-41

36-37

36-41
36-42
37-38

37-39
37-42
37-43
38-39

38-43

40-41
41-42

41-43
42«43

T

1.878
1.505
2,040
1.463

1,023

1.548
1.118

1,534
1.856
1.524
0.910
1,883
1.859
1.916
2,025
1.349

1.820

1.412
1.607
1.773

1.431

2,132
1,513
1.113

2,308
1.821
1.887
1,089

2,201

1.676
1.564

2.389
0.953



Table 4, - Correlation coefficlencs between the sizes of 107 color
differences predicted by four models of color spacing and the
psychometric scale values found for those differences by the 0SA
Comnittee on Uniform €olor Scales

U%V%W* Cube-Root Munsell MacAdam-Friele

Original 0.23 0.34 0.45 0.39
unad justed

Optimal adjust-

ment as of April

1967 to the data

obtained experi-.

mentally on the .

107 differences 0.62 0.62 0.76 0.74



No.

13

14

10
11
12
15
16

Table 5, - Summary of the steps by which the Munsell model was
changed in order to raise the correlation coefficient

Spacing Date
Munsell 11/8/66
renotation

n n

" 11/10/66
2nd rev. "

H 1"

" "
3rd rev. 11/18/66
] "

" 12/14/66

1" ”"n
5th rev. "

" ll»

1] 1]
6th rev. "
7th rev. 12/21/66

from 0.45 (Munsell renotations with Godlove Euclidian
formula) to 0.76(7th revision with Committee 1966
formula shown in Fig. 3).

1"

Measure

Distancé on H~C
diagram, Godlove
formula’

Nickerson Index
of Fading

Root -sum-square

. with hue weight as

in Index of Fading
Distance on HSC

diagram

Index of Fading

Root~sum-square
with hue weéight as
in Index of Fading

Same as above, but
with hue weight
reduced to 2/3 that
in the Index of Fading
(Hue weight = 21/3)

Hue weight = 31/4
Hue weight = 7I/8
Hue weight = I

Hue weight = 2I/3
Hue weight = 31/4
Hue weight = 31/4
Hue weight = T .
Hue weight = 31/4

Correlation
coefficient

0.451

.609

649

«503

.568
.591

2725
.736

o 744
. 734
.695
. 688
. 706
+701
.732
.761

Standard
error of
estimate
% of mean

19.4

17.3

16.5

18.8

17.9
17.5

15.0
14.7

1445
14.8
15.6
15.8
15.4
15.5
14.8
14.1



Table 6, - Definition of the 7th revision chroma /6 locus
in terms of Munsell renotation chroma

Munsell Munsell renotation Difference
renotation chroma for the coélors from /6
hue of the 6/ value, /6 chroma
locus of the 7th revision

5R 7.0
10R 6.0
5YR 5¢5

10YR 5.0

5Y S
10Y 5.
5GY 5

10GY ' 6.

SG 609
10G 7.0
5BG - 6.8

10BG 6.0

5B . ' 505

10B 5.3 -0
5PB 5.6
10PB 6.2

5p 7.0
10p 8.2
5RP 9.0

10RP 8.3



Table 7, - Definition of the 7th revision hue scale in terms of Munsell
renotation hues

Hue notation in Munsell renotation of Renotation hue interval
the 7th revision the corresponding hue corresponding to each
step of 2.5 in 7th revision

2.5R 1.8R 3.0
5.0R 4.8R 3.0
7.5R 7.8R 2.9
10.0R 0.7YR 2.7
2.5YR 3.4YR 2.6
5.0YR 6.0YR 2.4
7.5YR 8.4YR 2.3
10.0YR 0.7Y 2,2
2,5y 2.9Y 2.3
SioY 5.2Y 2.3
7.5Y < T.5Y 2.3
10.0Y 9.8y 2.4
2.5GY 2.2GX 2.4
5.0GY 4,.6GY 2.4
7.5GY 7.0GY 2.3
10.0GY 9.3GY 2.3
2.5G - 1.6G 2.2
5.0G 3.8G 2,3
7.5G 6.1G 2.4
10.0G 8.5G 2.9
2.5BG 1.4BG 3.2
5.0BG 4,6BG 3.2
7.5BG 7.8BG 3.0
10.0BG 0.8B 3.0
2.58 3.8B 2.8
5.08 6.6B 2.7
7.5B 9.3B 2.6
10.08 1.9rB 2.4
2.5PB 4,3PB 2,2
5.0PB 6.5PB 2.1
7 .,BEB- 8.6PB 2.0
10.0pPB 0.6P 2,0
2.5P 2,6P 2,0
5.0P 4.6P 2.0
7.5P 6.6P 2.1
10.0p 8.7P 2,2
2.5RP 0.9RrP 2.4
5.0RP 3.3RP . 2,6
7.5RP 5.9RP 2.9
10, 08¢ 8.8RP 3.0

2.5R | 1.8R



Table 8, - Values of the product, [ f,, for 4H between 1 and 50
and for six valucs of thé Lue-superweight factor k

AH k=1.5 k=1.6 k=1.7 k=1.8 k=1.9 k=2,0

1 0.09%  0.100 0,107  0.113  0.119  0.i26

2 .09 .100 .106 113 119 125

3 .09 . 100 .106 112 118 124
4 .093 .099 .105 111 117 .123

5 .092 .098 104 .110 116 ,122

6 .091 .097 .103 .109 .115 .120

7 .091. .096 .102 ,108 .113 .119

8 .090 .095 .101 .106 112 .118

9 .089 .09 .100 .105 .110 115
10 .087 .092 .098 .103 .108 113
11 .086 .091 .096 .101 .106 ,111
12 .085 .089 .09 .099 .103 .108
13 ,083 ,088 .092 .097 .101 .106
14 .082 .086 .090 .09 .099 .103
15 .081 .085 .088 092 .096 .101
16 .079 .083 .086 .090 .094 .098
17 .078 .081 .085 .088 .092 ,095
18 .076 .080 .083 .086 .089 .093
19 .075 .078 .081 084 087 .090
20 073 .076 .079 .082 .084 ,087
21 .072 074 .077 .080 .082 .085
22 .070 .073 .075 .078 .080 .083
23 .069 071 .073 .076 078 .080
24 067 069 071 074 .076 078
25 066 .068 .070 .072 .073 075
26 .065 067 .068 .070 .072 .073
27 063 .065 066 .068 .070 .071
28 .062 .063 .065 .066 .068 .069
29 .061 .062 .063 .065 .066 .067
30 .060 061 .062 .063 .064 .065
31 .058 .059 .060 .061 .062 .063
32 .057 .058 .059 .060 061 .062
33 .056 .057 .058 .058 .059 .060
34 .055 .056 .056 .057 .058 .058
35 054 .054 .055 .056 .056 .057
36 .053 .053 .054 .054 .055 .055
37 .052 .052 .053 .053 .053 .054
38 .051 .051 .051 .052 .052 .053
39 .050 .050 .050 .051 .051 .051
40 049 .049 .049 .049 .050 .050
41 .048 .048 .048 .048 048 .049
42 047 047 047 047 .047 .048
43 .046 .046 .046 046 .046 047
VA 045 .045 045 ,045 .045 . 046
45 04k .04k 044 .04 .044 . 044
46 043 .043 .043 .043 .043 .043
47 043 043 .043 .043 .043 043
48 .042 L042 - .042 042 042 042
49 .041 041 041 041 .041 041

50 040 .040 .040 .040 .040 .040



Step
No.

15

Table 9, - Summary of the steps by which the Munsell model
was changed in order to raise the correlation

Revision
of Munsell
Spacing

7th

"

coefficient from 0.76 to 0.79 (9th revision with

fOrmula 3, k = 1.6’ fs = l)u

S

Correlation
coefficient

0.732
.761

Standard
error of
estimate,

% of mean
14.8

14.1

- o W to - A o - . W S e A8 M M e S =D M MR e En P WD ED R GB WD AR M e M S e WS W S T B UM M M AW AN N M MR WD e M e s R W AR G G R AP M RSB M SR T e e

19
20

21
22

23
24

25
26

8th

9th

Date - k Max £

12/21/66  4.12 1

" 1.59 1
7/31/67 2.0

1" 200 . 3

8/1/67 1.6 1
'" 105

] " 1.6 2
" 1.6

(Sum of hue and

chroma components
without squaring)

8/29/67 1.6
" 1.5

8/31/67 1.6

1
1

+765
.762

.795
«783

14.0
14,1

13.2
13.5



Table 10. Definition of 9th revision hue scale in terms of Munsell
‘Renotation Hues

(9th revision chroma /6 locus same as 7th revision; see Table 6)

Renotation hue interval

Hue notation in the Munsell renotation of corresponding to each step
9th revision the corresponding hue of 2.5 in 9th revision
2.5R 9,5RP
5.0R 2.3R g’g
7.5R 5.3R 3'2
10.0R 8.5R 3.2
2.5YR 1.7¥R 3.2
5.0YR 4.9YR 3.0
7.5YR 7.9YR 2'5
10.0YR 0.4Y 2.3
2.5Y 2.7Y
5.0Y 5.07 23
7.5Y 7.6Y 2.8
10.0Y . 0.4GY 5.8
2.5GY 3.2GY 2.6
5.0GY 5.8GY 2'3
7.5GY ’ 8.1GY 2'2
10.0GY : 0.3G 2.2
2.5G 2.5G
5.0G | 4.8C g;
7.5C 7.5G 3'0
10.0G 0. 5BG 3.0
2.5BG 3.5BG 3.0
5.0BG 6.5BG 3'0
7.58G _ 9.5BG 2.8
10.0BG 2.3B 9.8
2.5B .1B 2.7
5.0B 7.8B '2'6
7.5B 0.4PB 2'4
10.0B 2.8PB 5.3
2.5PB 5.1PB 2.1
5.0PB 7.2PB 5'0
7.5PB 9.2PB 1'9
10.0PB 1.1p 1.9
2.5P 3.0P
5.0pP 4.9P }.z
7.5P 6.7P 158
10.0P 8.5P 1.8
2.5RP 0.3RP 1.9
5.0RP 2.2RP 2'0
7.5RP 4,2RP 2',
10.0RP 6.7RP 2'5

2.5R 9.5RP



Table 11. = Unsmoothed and smoothed values of the chromaticity coordinates (x,y)
of forty points defining the 9th revision; also excitation purity,

p_, and colorimetric purity, p_, of these points and the chromaticity coordinates
of the border points (xb, yb) of the same dominant (or complementary) wavelength.

Chromaticity

9th Rev. Chromaticit Coordinates

hue at Unsmoothedy Smoothed Purity Coordinates
6/6 X v x v pe P b Yy,
2.5R 0.391 0.301 0.3909 0.3018 0.2096 0.1717 0.6956 0.2472
5.0R .398 .313 .3982 .3132 L2276 .2198 .6972 .3027
7.5R 404 .326 L4040 . 3250 . 2749 .2944 .6517 . 3480
10,0R .409 340 . 4094 .3401 . 3299 . 3765 L6111 .3882
2,5YR 412 .353 4119 .3531 .3715 .4370 .5841  .4153
5.0YR 4130 .369 4121 .3688 4140 4970 .5565 L4427
7.5YR AL .382 L4109 .3822 L4470 . 5422 .5356 4636
10.0¥YR 406 .393 .4070 . 3931 4661 .5705 .5180 4811
2,5Y .402 404 .4019 .4038 4809 . 5931 . 5010 .4980
5.0Y .396 412 . 3962 .4118 4875 . 6064 .4868 .5122
7.5Y .390 419 .3891 4184 .4862 L6116 4727 .5263
10.0Y .380 425 . 3800 4250 4793 .6125 .4558 . 5431
2.5CY .367 429 .3671 .4289 .4555 .5984 .4352 . 5635
5.0GY .351 .430 .3512 - .4301 w4165 . 5709 .4088. . 5895
7.5GY .330 427 . 3298 4272 .3520 . 5203 .3660 .6314
10.0GY .309 .419 .3086 .4193 .2760 .4539 . 3046 . 6895
2.5G .287 404 . 2865 4042 .1863 .3633 .1834 .7882
5.0G .270 .389 L2704 .3880 1454 .3033 .0371 .8093
7.5G .258 .374 .2580 .3742 .1702 .2987 . 0040 . 6567
10.0G . 248 .358 L2471 - .3581 .2101 . 3023 .0103 .5152
2,5BG . 240 - . 340 .2382 . 3406 .2508 . 3043 L0234 4132
5.0BG . 234 .321 .2338 .3208 . 2800 .2902 .0376 .3325
7.5BG .232 .305 .2322 . 3051 .298% .2727 .0490 .2788
10.0B8G . 234 .293 .2342 .2925 .3021 _ .2453 .0589 .2375
2.58 .238 .282 .2388 .2830 .2945 L2115 .0680 .2032
5.08 .243 .275 . 2432 .2749 . 2875 .1802 0774 L1723
7.58 . 248 . 269 . 2482 .2689 2771 . 1497 .0867 . 1453
10.08 .253 .264 .2529 . 2644 .2665 .1225 .0955 L1215
2.5PB .257 .260 .2575 .2610 .2553 . 0945 .1041 0966
5.0PB . 264 .256 . 2644 .2562 .2400 L0617 1197 .0659
7.5PB .270 .252 . 2719 .2529 . 2247 .0303 . 1401 .0341
10.0PB .277 . 250 .2779 .2510. .2159 .0119 .1610 .0139
2.5P . 284 .250 .2840 . 2492 .2216 .0120 .1923 .0135
5.0P . 292 .250 . 2925 . 2488 .2391 0327 «2365 .0340
7.5P . 304 .250 .3028 .2490 .2575 ,0569 .2818 .0550
10.0P .316 .253 .3169 .2513 L2747 .0871 .3349 .0797
2.5RP .329 .257 .3295 .2552 .2826 .1108 .3788 . 1001
5.0RP . 344 .263 3442 7 ,2620 . 2827 .1340 4307 1242
7.5RP .362 .273 .3622 .2727 .2732 .1570 .5008 .1567
10.0RP .379 .286 .3789 .2860 . 2508 L1714 . 5844 .1955



Table 12, - Numerical evaluation of ch/pC6 from formula (9) for

Chroma
[ 9 + C
2 11
4 i3
6 15
8 17
10 19
12 21
14 23
16 25
18 27
20 29
22 31
24 33
26 35
28 37
30 39
32 41
34 43
36 45
38 47

chroma in steps of 2 from 2 to 38.

19 + C

21
23
25
27
29

31
33
35
37

39

41
43
45
47
49

51
53
55
57

1/fs

0.524
.565
.600
.630
.655

.677
. 697
714
.730
744

.756
.767
.778
.787
.796

.804

.811
.818
.825

c
z 1/t

0.524
1,089
1.689
2,319
2.974

3.651
4.348
5.062
5.792
6.536

7.292
8,059
8,837
9.624
10. 420

11,224
12.035
12.853
13.678

0.

.645
1.
.373
.761

WL NNN ]

[ QN E R E S o

6.
7.
7.
8.

PcC/pc6

310

000

.162
574
.997
.429
.870

.317
771
.232
.698
.169

645
125
610
098

c/6

0

1
1
1

WWwhhN

3.
4,

4
A
5

5
5
6
6

.333
.667
.000
.333
. 667

.000
.333
.667
.000
.333

667
000
.333
. 667
.000

.333
. 667
. 000
.333



Table 13. = Summary of the steps by which the correlation coefficient
of 0,734 for the 10th revision was railsed to 0,803 for
the 12th revision.

Standard

error of

Revision ' estimate
Step of Munsei Max £ Correlation %

No spacing Date k- s coefficient of mean
25 9th 8/31/67 1.6 1 0.795 13.2
26 9th " 1.5 _ 1 .783 13.5
27 10th 11/13/67 1.6 1 .732 14.8
28 10th " 1.7 1 734 14.8
29 11th ", 1.6 1 776 13.7
31 12th 11/14/67 1.5 1 .796 13,2
30 12th. 11/15/67 © 1.6 1 .797 13.1
32 12th 11/14/67 1.7 1 .803 13.0

33 12th 11/15/67 1.8 1 .798 13.1



Table 14. = Munsell re-renotation hue and chroma according to the 12th

revision for the 43 colors studied by the OSA Committee on
Uniform Color Scales, also the differences from the renotation hue and
chroma given in Table 2.

Difference between re-renotation and

Sample Re~-renotation renotation hue and chroma
No Hue Chroma AH NG
1 0.1G /13.1 -0.3 +0.7
2 1.56G /9.8 -0.2 -0.2
3 7.7GY /9.2 -0.5 +0.7
4 4, 4GY /9.7 -0.8 +1.2
5 5.6G /7.9 0.0 -0.9
6 1.5G /7.0 0.2 -0.2
7 6.2GY /6.7 -0.6 +0.5
8 1.5GY /7.1 -0.4 +1.3
9 5.9Y /9.0 +0.2 +1.3
10 3.0BG /6.6 -1.0 +1.0
11 8.2C /5.1 -0.2 =0.4
12 0.3G [4.2 -0.4 +0.2
13 2.2GY /4.8 -0.2 +1.1
14 5.0Y /5.9 +0.3 +1.1
15 0.4Y /8.1 -0.2 +1.1
16 8.5YR /9.9 =0.1 +0.9
17 9.3BC /6.6 -2.0 +0.1
18 7.3BG /4.9 -1.9 +0.0
19 3.3BG /3.1 -1.1 +0.5
20 5.2CGY /2.0 -1.1 +0.6
21 1.3Y /3.6 -0,2 +1.1
22 7. 4YR /5.6 -0.4 +0.8
23 5.4YR /7.8 +0.5 +0.7
24 4.5YR /10.4 +0.4 +0.8
25 6.78 /7.4 =3.4 +1.0
26 8.0B /4.5 -3.3 +0.3
27 3.3PB /1.4 ~2.6 -0.1
28 9.1IR /1.4 +1.6 -0.1
29 1.5YR /3.9 +1.8 +0.2
306 2.0YR /5.8 +1.4 +0.1
31 1.6YR /8.8 +1.6 +0.2
32 1.31R /10.6 +1.6 +0,2
33 4.7PB /8.0 -2.3 +0.6
34 8.3PB /4.9 -1.6 -0.2
35 7.3P /3.2 +0.9 -0.9
36 9.2RP /2.8 +3.9 -1.4
37 5.3R 4.6 4+2.8 -1.0
38 7.3R /7.1 +2.5 -1.1
39 8.1R /9.3 +2.5 -1.0
40 6.1P /6.7 +0.4 -1.4
41 2.2RP /5.6 +2.2 -2.3
42 7.7RP /6.2 +3.6 -3.0
43 10.0RP /7.3 +3.5 -2.9



Table 15, — Predictions of the perceived sizes of 107 differences identified in
Table 3 computed by formula (2) from Munsell re~renotation hue and
chroma of the 43 samples given in Table 14, Differences in Munsell
value are neglected,

Niff. Sarle e f f «,cC )1/2 Product Hue rfhrema Predicted
No. No;. diff, gh 172 of colums corp., Aiff, nize of
AH from © . (4) and (5) (3)x(6) AC color
Tahle 8. , ' Af Fference
for k=1,7 ‘ ' , AT
1) (2) (3) (4) (5 (6) n (8 "
1 1-2 1.4 0.107 11.3 1.21 1,69 3.3 3.7
2 1-3 2.4 .106 11.0 1,17 2,81 3.9 4,8
3 2-3 3.8 105 - 9,5 1.00 3. R0 0.6 3.8
4 2-5 4,1 .105 8.8 .92 3.77 1.9 4,2
5 2-6 0.0 - 8.3 .89 0.00 2,8 2.8
7% 2-12 1.2 107 6.4 .68 0.82 5.0 5.1
3 3~4 3.3 106 9.4 1,00 3,30 0.5 3.3
9 3-6 3.8 .105 8.0 .84 3.19 2.2 3.9
10 3-7 1.5 .107 7.8 .83 1.24 2.5 2,8
11 4-7 1,8 ,106 " 8.1 .86 1,55 3.0 3.4
13 4-8 2.9 .106 8.3 .88 2,55 2.6 3.6
15 5-6 4,1 .105 7.4 .78 ¢ 20 0.9 3.3
16 5-10 7.4 « 102 7.2 73 5,40 1.3 565
17 5~-11 2.6 . 106 6.3 67 1.74 2.8 3.3
18 6-7 5.3 104 6.8 .71 3.76 0,1 3.8
20 h=-11 6.7 .102 6.0 .61 4,09 1.0 4,5
21 6-12 1.2 .107 5.4 .58 N.70 2.8 2.0
22 7-8 4,7 104 6.9 .72 3.38 0.4 3.4
23 7-12 4,1 105 5.3 .56 2,30 2.5 .4
25 7-13 4,0 .105 3.7 .60 2,40 1,9 2.0
2 8~9 5.6 103 3.0 .82 4,59 1.9 4,9
27 8-13 0.7 . 107 5.8 62 0.43 2.3 2.3
29 3-14 045 .103 6.5 H7 4,36 1.2 4.5
31 9-14 0.9 . 107 7.3 .78 0,70 3.1 3.2
32 9-15 5.5 . 104 8.5 .88 4,84 0.9 4,9
33 10-11 4.8 .104 5.8 .60 2.88 1.5 3.2
34 10-17 6.3 .103 6.6 .68 4,28 0.0 4.3
35 10~-18 4,3 . 105 5.7 .60 2,58 1,7 3.1
36 11-12 7.9 101 4,6 b6 3.63 0.9 3.7
38 11-~18 9,1 .100 5,0 «50. 4,55 0.2 4,6



Table 15. (Continued)

IZiFF. Samnle Mo vah (CIC._,)U; Preodunt Hye Chyoma Tredicted
Mo, No=, Adife, rfam of z2eluras  cor, dief, 1ize of
an Tabie 9 (A a2 (5 (Nx=(G) AC color
for t=1,7 differance
1 % &b (4 (5) (£) (7 (3 (9)
30 11-19 5.1 .104 4,0 W42 2,14 2.0 2,9
40 12-~173 8.1 .101 4.5 W45 3,64 0.6 3.7
42 12-19 13.0 092 3.6 «33 4,29 1.1 4o
N 1229 5.1 . 104 2.9 .30 1.53 2.2 2.7
45 11-14 7.2 .102 5.3 .54 3,89 1.1 4,0
4 13-20 3.0 .106 3.1 .33 0.99 2,8 3.0
h 13-21 10,9 .096 4.2 .40 4,36 1.2 4.5
50 14=15 bt 104 6.9 .72 3,31 2,2 4.0
£l 14=-21 3.7 .105 4,6 .48 1.78 2.3 2.9
30 14-22 7.6 101 5.7 .58 4,41 C.3 .4
54 15=-16 1.9 .106 9.0 .95 1.80 1,8 2.5
56 15-27 3.0 L1060 6.7 .71 2.13 2.5 3.3
57 15-23 5.0 104 8.0 .83 4,15 0.8 4,2
59 16-22 3.1 106 8.8 .93 2,88 2.1 3.6
60 16-24 4,0 .105 10,1 1,06 4,24 N.5 4.3
1 17=17 2.0 .106 5.8 W61 1.22 1.7 1
62 17-25 7.4 .102 7.0 .71 5.25 0.8 5.3
¢y 18-19 4,0 .105 3.9 W41 1,64 . 1.8 2.4
64 18-25 9,4 .100 6,0 .60 5.64 2.5 6.2
67 19=26 10.7 .096 4,7 W45 4482 0.4 A8
67 1= 13,1 L0R3 2.5 .208 3.76 1.1 3.9
o L9=00) 14,7 .088 3.7 .33 4,35 1.4 5.0
74 19-27 20,0 .079 2.1 L1566 3,32 1.7 3.7
70 n0-21 11.9 .090 2.7 24 3.34 1.6 3.7
73 20-27 19, .051 1.7 LNR7 3.31 0.6 3.4
74 20-28 26.1 J0R3 1.7 116 3.03 0.6 3.1
70 21=22 3.9 .105 4.5 47 1,93 2,0 2.7
77 21«24 12,2 .004 2.2 . 207 2,53 2,2 3.4
79 21-29 9,2 .098 3.7 .36 3,53 0,3 35
a1 22-23 20 L106 6.6 .70 1,40 2.2 2.6
33 27200 5.9 .103 4.7 48 2,33 1.7 3.3
o 22-10 S.4 104 5.7 .59 3,19 0,2 3.2
25 23-24 0.9 107 9,0 .96 1.86 2.6 2.7
26 21-30 3.4 .106 6.7 Al 2,41 2,0 3.1
7 2231 3.8 105 8.3 .87 3.31 1.0 3.4
on 24=11 2,0 .106 9.6 1.02 2,96 1.6 3.4
20 24-32 3.2 .106 10.5 1,11 3,55 0.2 3.6
N 25-20 1.3 .107 5.8 W62 0.8]1 2.9 3.0
01 25-11 3.0 .101 7.7 .78 6,24 N6 €3
05 26-27 5.3 . 104 2,5 .26 1.3%8 3.1 Tl



Table 15. (Continued)

/2 Product Hue Chroma TPredicted

Diff, Sample Hue £ £ (clcz)1
No, Nos., difef. f;om of columns comp. aiff, size of
AH Table 8 (4) and (5) (3)x(6) AC color
© for k=1.7 o difference
o AR
) (2) (3) (4) (5) (6) N (8) 9
96 26=133 6.7 Jd02 6,0 .61 4,09 3,5 Seh
97 26-34 10‘3 .098 4&7 .46 4- 74 004 4.8
99 27-28 35.8 054 1.4 .076 2,72 0.0 2.7
100  27-34 5.0 .104 2.6 .27 1.35 3.5 3.8
102 27-35 14.0 .090 L 201 . 0189 2.65 108 302
103 28’29 2.4 .106 2.3 024 0.58 2.5 206
104 28~35 21,8 .075 2,1 .158 3.44 1,8 3.9
105 28~36 9.9 . 008 2.0 .196 1.94 1.4 2.4
107 29-30 0.5 ,107 4,8 .51 0.26 1.9 1.9
109 29-136 12.3 094 3.3 .31 3.81 1.1 4,0
110 29-37 6.2 103 4,2 A 2,67 0,7 2.7
111 30-31 0.4 .107 7.1 .76 0,30 3.0 3.0
113 30-37 6.7 ,102 5.2 .53 3.55 1.2 3.7
115 30-38 4,7 . 104 6.4 .67 3.15 1.3 3.4
117 31-32 0.3 .107 9.7 1.04 0.31 1.8 1.8
118 31-38 4,3 .105 7.8 .82 3.53 1.7 3.9
119 31-39 3.5 .105 9,0 94 3,29 0.5 3.3
120 32-39 3.2 .106 9,9 1.05 3.36 1.3 3.6
122 33-34 3.6 .105 . 6.3 .66 2,38 3.1 3.9
124 34-135 9,1 .100 4,0 .40 3.64 1.7 4,0
125 34-40 7.8 .101 5.7 .58 4,52 1,8 4.8
127 35-36 11,9 . 094 3.0 .28 3.33 0.4 3.3
128 35"’“0 1.2 0107 406 049 0.59 3.5 ’3l6
129 35-41 4,9 104 4,2 b 2,16 2.4 3.2
131 36-37 6.1 .103 3,6 «37 2,26 1.8 2.9
133 36-41 7.0 .102 4,0 W4 2,87 2.8 4.0
34 36=-42 1.5 .106 4,2 .45 0,68 3.4 3.5
135 37-38 2,0  .106 5.7 .60 1.20 2,5 2.8
136%  37-39 2.8  .,106 6.5 69 1,93 4,7 5.1
137 37-42 7.6 .101 5.3 .54 4,10 1.6 bob
138 37-43 5.3 .104 5.8 .60 3.18 2.7 4.1
139 38-39 0.8 107 8.1 .87 0,70 2.2 2.3
141 38-43 7.3 .102 7.2 .13 5,33 0.2 5.3
143 40~41 6.1 .103 6.1 .63 3.84 1.1 4,0
144 41-42 5,5 .103 5,9 .61 3.36 0.6 3.4
146%  41-43 7.8 .101 6.4 .65 5.07 1.7 5.3
147 42«43 2.3 106 6.7 W71 1.63 1.1 2.0



1/3 1/3
ve6 / Yy
colorimetric puri:ies, P defining the 6/6 chroma

Table 16. = Derivation of the factors, Y by which the

locus were multiplied to derive those defining the

other nine chroma loci V/6.

v Yy Yé/a Yéig / Yé/3
10.0 10257 4.681 0. 664
9.0 78.66 4.285 .726
8.0 59.10 - 3.895 .798
7.0 | 43.06 3.505 .887
6.0 | 30.05 | 3,109 1.000
5.0 19.77 2,704 _ 1.150
4.0 . 12,00 2,289 1.358
3.0 6.555 1.872 1.661
2.0 3.126 1,462 2.127

1.0 1.210 1.066 2.917



Table 17. = Tentative re-renotations for the 7.5PB 3/ renotation
chroma scale; also re=-renotations.

Tentative :
Chromaticity Coordinates re-renotation Re-renotation
Renotation - p:S y chroma chroma
7.5PB 3/2 0.2777 0.2687 /2.8 /2.8
3/4 .2520 - .2319 . /5.6 /5.6
3/6 .2311 . .2010 /8.2 /842
3/8 L2149 .1761 /11.0 /10.8
3/10 .2005 .1536 /14,2 /13.3
3/12 .1903 .1353 /7.3 /15.1
3/14 . 1824 .1188 /20.7 /16.6
3/16 .1765 .1048 /24.4 /18,0
3/18 .1730 . 0948 ' /27.9 /19.1
3/20 . .1702 . 0867 /31.0 /19.9
3/22 1677 . .0782 /34.3 /20.7
3/24 .1658 .0711 /38.3 /21.6

3/26 . 1642 .0655 /42.0 /22,1



Table 18 - Definition of ifunsell re-renotations in terms of Ty %, Vs

“7.5R 50R 5 5% 10, 0%
“V/C Y x y Y x y Y X v Y X v

6 [88.4 0,364 0.308 89.3 0.369 0.317 [90.8 0.372, 0.327 190.8 0,374, 0,336
4 93,2 .35 311 [94.1 . .348 317 5.0 V349, 4323 [95.9 .350 328
2 [97.6 - L3265 .313 98,7 .328 .316,[98.7 328, .319, [99.6 328,322

0 1025, .310, .36,

9/8 * * x ' PO R

6 66,6 .370" .08 [67.8 .375" L3187 [69.0 .378; .328,069.6 .380, .33
4 7009 369 311 IS 351 W37 P2l L3530 L3240 P28 L3546 L330g

2|74 328, 314 7409 .330 317 [75.7 .330, L320 [15.7 .330, 323

0 |78.6, .310, .316,

8/14 | . Less Lass L3Sy

10 [44.6 419" 2077 l45.4 4295 L3l4g[16.2 435 331 [47.3 438 349
8 146,9  .398  ,302 [47.6 .406 .315 |48.5 411 .330 |49.2  L414  .344
6 [49.6  .375, .306 {50.1 .3805 .316 [50.9 .385  .327, 1.8 .388  .338
41523 353 310 B3.2 355, 0316 [53.7  .357, .32 [sh.2 358 330,
2 1557 .330 313 B6.3 .332 316, [56.3 333 .320 [56.9 333 323
0 |59.1, .310, .316,

7/18 x %
16 | 27,9 .536" 328" 28,7 543, 357
* * *

14 |28.2 479" 282" p8.5  .499" .306, (29,3 .509  .329 [29.9 .516 355
12 {29.7 456 287 BO.1  .470, .310 [30,7 .479  .330 [3.6 .485 .32
10 314 .43l 4293 BLO  L443 312 [32,6 452 330 [33.1  L457 349

T8 {331 L4607, 298 P36 418, 313, [36.2 . .425 L3290 [3.7  L428 344
6135.3 0382 ,303, B5.6 .38 315 [36.2 395  .327 [36,8 .398 .33
4 [37.8  .357, .309 P8l .361, 315 [38.5 .364 L3204 [39.1 365, 331
2 [40.3 0333 313 0.6 334, 316 41,0 335, 320 [41.0 .336 .32
0 [43.0, 310, .36,



Z.5R 5TOR 7SR BELER

v/C Y x v Y X y v x v Y ¥ v
6/20 | | ] . .

16 (18,0 0.513" 0.262" 18,2 0,541 0.292 [18.5 .557  .320 |19.1 .563 . 350

14 (19,0 .4905 +269. 19,3 ,521 .298 [19.7 ,526 5 20,2 ,537 .3495'

12 j20,2 465 ,278 20,3 ,485 ,302 [J20.7  .497 «323 21,2 .5065 «349

21,3 441,286 21,5 457 ,306 1,9 467 ¢325 22,4 475 347
FZ.6 416,293 2,9 L427 +310 P23.3  ,435 ¢326 123.6 L4422 o344

0
8

6 4.0 «390  .302 24,4 ,398 313 P4.6 404 .325 25,0 L409 « 340
4 25,9 363 .387 26,1 ,368 ° ,315 [26.,6 .371 324 26,8 ,373 «332
2 [28.1 «337 312 28,1 .338 .316 {28.3 .339 .321 28,6 L340 +325

-0 0,0 »310, ,316

5 1

5/20 ' * * * '

18 jo0,9 «554 «243 10,7 ,594 «271 10,9 .6165 0297_111,2 640 0342
16 [i1,4 «531 «251 11,4 564 - L,277 R1.5 .5845 «304 111.8 .603 « 341
14 p1,9 «508 .259 {12.0 .5345 .2835 12,1 .5525 +310 j12,4 « 567, « 341

12 p2,7 482  ,263 (12,7 ,505 ,290 {12,8 ,522 314 13,2 534 +340
10 13,4 455,277 |13.5 473,296 13,7 487 .318 {14,0 496 «339
8 [4.3 627,286 14,5 L&A1 ,302 [l4.7  L456 »320 |15.0  ,459 +338

ISRV RO

5 5
6 [15.4 .398S .2955 15,6 .4075 »308 [15.8 .4155‘ +322 (16,1  .422 «335
4 16,7 «369 .3035 16.9 .374 .3125 17,2 .3785 .322 17,3 .3815 .3305
2 8.3 340 311 }8.3 : .3415 .315 [18.5 .3425 «320 [18.6 .3430 «324
0 19.77 .3101 .3163
* * * * *
4/18 | 6.3 .5765 .2265 6.1 .6245 .2525 6.0 .6645 2278 - -
16 | 6.5 «554 .2345 6.5 .5935 $261 | 6.4 .6285‘ .+286 | 6,5 .661 «331

14 | 6.9 ';526 «245 16,8 ,563 .269 ] 6.8 .592 «294 16,9 617 .3325

5
12 17.3 0300 4255 742 4529, 4278 [ 7.3 4554 301 | 744 574 .3335

10 | 7.8 .4715 «265 7.8 .4955 287 | 7.8 .54 .3085 7.9 4529 «334
8 | 83 .4405 0276 |8.4  .459  .295 | 8,4 .4735 «313 | 8.6 ,486 +334
6 | 9.0 .4095 287, 9.1 .4225 «303 ] 9.2 .4325 317 [ 9.4 441 «333
4 1 9.8 .377S .2975 9.9 .384. «309 |[10,1 .389S .319 0.2 .394 .329
2 (10,8 ;3435 «308 10.9 .3465 .3135 11,0 .3485 319 f11,1  .350 .3235

* *
0 12,0 .3101 ,3163




245R 5,01 7.5R
v/C Y x v Y % y Y x vy Y X v
3/18 . . - - [3.07 0,709 0.265"
16| 3.12 0,595, 0.211" [3.26 0,636 0.242,3.26 668 272 - -
14| 3.9 .562 ,226 [3.45 .601 253 [3.45 .630, .280,[3.49 0,665 0.323
12] 3,70 .530, .239 (3,70 567, .264 [3.70 .58  .289,13.77 .616  .326,
10| 3.97 496, 252 [3.97 .525 .274 [4.00 .546  .298 [4.04 .569  .329
8| 4,31 462 265, |4.31 484 2850436 502, .305.]4.37 520 330
6| 4068 427 L278, 471 L443 .296404.75 L4565 .312]4.79 470,332
4| 5.6 0389, .292 |5.24 0399 305 [5.28 .405, .316,05.38 .4l2 330
2| 5.80 350, .304; 5.85 .354 .312 [5.91 .356, 318 [5.967 .358 324,
of 6.5, 310, .36,
2/16 - - - - - -
16| 1.56  .585  .2055 1,52 .640y 231 [1.49 .691  .258, - -
12| 1.65 556, .218, [1.62 .603 .244 |1.60 .642  .270,|1.59 .685  .309
10| 177,525 232, |1.75 562, .256,f1.73 594, 4286 [1.73  .628, 315
8| 1.9 .488, 248 [1.89 519 270 [1.89 543, .292 |1.91 570, 322
6| 2.10 .450 .265 [2,10 471, .28402.11 488y 302,211 .510 327
G 2,33 .407, 282, [2,35 .420 .297,02.37 L4630 311 |2.40 .44l 1329
2| 2067 L3605 .300, [2.69 .366 .309 [2.74 L3695 316 2,77 372, 326
of 3.12, .10, .316,
1/12 - . - - - - - -
10 0.62 .560 .203 |.60 .614 .22840.59 .657  .2510.58 .709 281
8| 0.67 523 221 |.66 567 .2460.65 .600,. .267 [0.64 L6435 296
6| 0,74 W71 202, |73 512, .265[0.73  .526 28450073 L5656 .31l
4] 0,83 431, .265 |.84  .450, 284 |0.84 465  .200 |0.85 4825 4321,
20 0,98 374, .202 .99 381, L300 |1.00 387 311 {101 394 322
o| 121, .310, .36,




2,5YR 5.0%R 7.5%R 10,0%YR

v/C Y x v Y - X v Y X v Y X v

10/16 - .
14 87.7 0.4445 0.430

* *

12 . . 1884 0043 0.403"{ 89,0 La2s” 414

10 * * £3,2 0,415 0,377 90.8 .410 .3895 91.6 .405 +399

8 190.0 0.3965 0.3525 91.6 .394 .3655 93,2 ,390 + 376 94.1 .386 .3825
6 }93.2 $374 .343 | 95.0 ,372 «353 }95.0 .369 .362 | 95,9 .366S ;3665
4 196.7 .3495 «333 97.6 .348 2340 J9s.7 .3455 .3445 98.7 344 «348

2 100,5 «328 «324 ]100.5 .3255 .3275 100,5 4,326 «329 {100.5 .3245 331

0 102.57 .310l .3163

9/14 - . -

12 - - 67.3 .438 0424
10 - - 68.4 .4225 .398 69,6 417 .4075
8 |68,4 .406* .357# 69.6 ,404 .3705 70.2 .400 .3825 70.9 .395 c3915
6 {70.9 .. +381 :347 1 72,1 .3795 o358 72,8 .3765 .3665 72,8 ,373 .3735
4 173.5 .3535 W335 | 74,2 .352 '3425, 74.9 .3495 .3475 75.7 347 +352
2 176,4 .330 .3255 77.1 329 .329 ]77.1 .328 ,331 77.1 .3265 .3335
0 78.66 .3101 .3163
*

8/18 53.8 .546" a3’ [as.1 .54t 463 - -
16 45,1 .5195 422 1455 514 449 47.3 .506 .4695
14 | 44,8 .493; .382; 46,5 .4935 411 |47.6 L4389 435 | 48,5 ,482 .4525
12 (46,5 .4675 375 | 48,0 467 0399 |49.2 .4625 419 | 50,1 .456 434

8 {50.5 416,358 | 51,4 L415 .373 |52.3 412 2387 [52.8 .407 «398
6152.3 +389 .3485 53.2 ,388 .360 |54,2 .3855 .3695 54,2 4382 +378
4 | 54,7 .3585 .3365 55.3 .358 .3435 55.7 4356 ¢349 155.7 .353 +353
2157.4 «333 «326 57.4 .332 329 57.4 .331 ,3315 57.9 -3295 »333
0 59.10 .3101 .3163

7/20 - - * *

18] 29.1 .5785 .3985 30.3 .578 436 - - . .
16 30.1 .549 .392 3104 0547 .427 32.6 .542 0455 33.4 .535 .482 ‘
14 1 31,4 »519 «385 32,6 .5175 +416 | 33.6 .5135 .4415 34,4 .5065 .4655
12 32,6 .4885 23774 33,9 .488 .4045 35.0 ,484 A26 |35.6 477 .4455
10} 34,2 4061 .3693 35.3 .4605 .3925 36,2 456 411 36,5 .4495 .4265

5 .



2,5YR 5,071R 71.5¢R 10,072
v/C Y X y Y X y Y X v Y P v
7/8 35.9 0;4295 0.3605 36.8 0-4285 0.3781 37.5 0.425 0.393 137.8 0.421 0.4055
61 37.5 400 ,351 |38,1 +399 +364 ] 38,8 .3965 .3755 33.8 ,393 »384
41 39,5 .3655 .3385 39.9 o364 346} 40,3 ,362 «352 [ 40,6 .3595 «357
2 | 41,4 «336  ,327 |41.8 _.3355 .330]41.8 .334 .333141.8 .333 «335
0 43.06 .310l .3163
6/181 19,1 .610* .395* . * "
16 20.0 .578 .389 20.9 ¢581 0427 - - . ® *
141 21,0 .5435 .3825 21,8 « 547 417 1 22,6 « 545 .4485 23.3 .5395 .4815
12} 21,9 «511 .376 }22.8 +513 407 123,5 512 .4325 24,0 « 506 460
10f 22.9 480  ,370 '}23.9 .4805 ¢396 | 24.4 478 416 | 24,8  L472 .4375
81 24,2 .4665 .3625 24,8 .4475 .383 125.5 445 «400 | 25,7  .440 .4165
6] 257 L4120 .353 |26.1  .412 .369 |26.6  .411  .382|26.8 407 393
41 27.3 «373 .3405 27.6 (3725 . 349 }27.8 370 .3565 28,1 .3675 «363
2] 28,9  .339 .328 ]29.2 .3385 332 129,2 «337 0334 129,2 ,336 «337
0 30.05 .3101 .3163
5/18 - -
16112,2 . 618 +382
14112.9 «580 .3765 - - - -
* *
12} 13,5 .5435 .3715 14,1 «550 .,408 [14.6 « 552 .4455 15,1 «548 <480
10 | 14,4 .5045 «365 14,9 .5095 .3965 15.4 .511 a426 15,8 « 507 453
6116.,3 .4275 .3515 FG.G .4305 370 [17.0  .430 <387 (17,2 ,428 .4025
4117.7 .3830 341 7.8 .383 ,350 (18,1 . 381 .361 {18.3 .3785 .3685
2118.8 +343 ¢3285 1.8.8 .3425 332 19,2 « 341 «337 19,2 .3395 «340
0 19.7.7 .3101 .3163

5 .



2, 5YR 5. 0YR 7.5YR
v/c Y X y Y X y Y X y Y X .
414 | 7.2 0.63” 0,273" . (
12 | 7.6 .587 .368,] 8.0 0.595; 0,410 - -
10 | 8.2 .540 .363,| 8.4 .547, .397 | 8.8 0,552, 0.437 - -
8|88 - .495 ,357,19.0 .502 .384g)9.4 .506 416 | 9.5 0,506 0,446
6 | 9.4 Ja48g 351 | 9.7 454, 372 | 9.9 w458 39401001 457, L4l6
4 1103 397 .341 Jo.6 © 0398 4353 JO.7 397, .365.|10.8 .395  .376
2 1.2 L350, ,329 [1L.3 L350 L334 U4 0349 L339 [11.4 0 L347, L343
0 fi2,0, .310, .316,
312 | 3.83  .ea2" 367" . .
10 4.10 .5895 03625 4.25 ,610 0407 e -
8 | 4,46 .535, .358 | 4,58 .549, .392 |4.75 .560  .432 - -
4541 .17, 0363 | 5,55 L421 L3538, | 5.65 421 L375.|5.75 L419 .38,
2 | 6,07 359 330, 6.07 .359 .336,|6.18 3575 L343, 6,18 .356 348
0 | 6,55, .310; .316,
2/10 | 1,76 .658" 353" . .
8 | 1,92 .593, .353 |1.97 621" .397
6 | 214 .27, 351|217 547, .389 | 2.22 570 427
G| 2066 L448, 345 | 2,48 455, .364 | 2.56 .459, 387 2.60 460 411,
2 | 279 0373, 333 | 2.84 .374  .340,|2.87 373 .349, ) 2,89 (371 358
0 |3.12, .310, .316,
1/8 - - x . *.
6 |0.72 .597 340 | 0,72 .636 .380 - - - -
4 | 0.85 496, .340 | 0.87 513 .369 | 0.89 .526 ..402 | 0,91 .537  .439
2 [ 1,02 .398 .33 [1.04 400 344 | 1,07 .40l  .359 | 1,08 L4005 370
o |1.21

.3101 .3163




10,0v

5

3, 5 507 7.5¢

/C Y X y Y X y Y X_ Y Y X Y

10/22 82,1 0,495 0,525 [82.1 0,479 0,539 J31.4 0.460; 0.552"
20| 83.4 477 L506[83.4  L462,  L519 [82.7  Lk6,  .530
18] 84,7  0.476" 0.472; BAu7  J460  L4B9g fALT  LA4T L5005 BALT L33 509,
16| 86,2 J456 456 [86.9  L442  LA7L [86.9 431 480 B6.1  L419, .48

14| 87.7 W43 W44 [88.4  L425  L453 188.4  L416  L461 B7.7 406 467
12[90.0 417 .423090.0 407, 433, P00 L399, 440, BO.O  L391  .445
10| 91,6 .399 407,96  .391 405 [91.6 .38, 420 PL.6 377, 423,

8] 94,1 4380, .390 4.1 374 .396, 941 .369  ,400 PA.1 364,402
6] 95.9  .362 .372.95.9 .358 .376,[05.9 .354 379 P59 .350 .38l
4] 98,7 W361 L350 [98.7 338, 352, 08.7 .336  .354 P87 333 355,
211005 323, ,332 Jl00.5 ,322 .333 J0O.5 J321 L3335 0005 4320 4334
ofto2.5, .30, .316,

9/22 - - - - - -
20 64,5 . 480 507 64,0 L464  ,520 [64.0 446, .520,
18 . Jle5es  Lae0. 487 Jes.s 447 L498 65,0 432,508
16] 65.0  J47h; LAT0L[66.6  J440, 467 [66.6  .429, 476 (6.6 416, .44
14| 66,6 1453 453 [67.8  LA20, L4465 167.8  LALL, 454 [67.8  LAOL  L4GO
12| 67,8  .431, 435 [69.6 .402 L426,[69.6 395 .32 [69.6 385,  .437
10] 69.6 410, 417 [71.5 382 L404[71.5  W376g 408 [70.9  L370  L4llg

8l 71,5 .389 398 |72.8  .364 .383 [712.8  .359, .386 [72.8 .355  .383

6| 72.8 368, 379 [75.7 .34l 356,157 L339 358 [75.7 3365 359,
s 7507 344 L34, 07701 L3260 0335 (17,1 .323 336 [77.1 L3215 4336

2| 7.1 325 .33,

0| 78.6, 310, .316,




- 10,0y

2,57 5.0Y 7.5Y
v/C Y X v Y X v Y X v Y x v
B/13 - - - - - - s
16 J47.6 0,467 0,486 [4%.0 0.452 0.504 {:8,0 0,456 0,518 }.8.0 0,447 0.528
14 48.8 47646205902 460, L483 [49.2 446 494 18,8 L430 .502
12 50,1 PB4Bg LAATS 15001 L4370 L459. 15001 L426  L469 D1 413, 476
10 {51.4 4245 L4260 151.8  LAL6  L437 |S1.8 406, Lh44, [51.8  .396 450
8 {52.8 401, J406 [52.8  .394 414 [52.8 387 419, 52,8 379 ATA
6 {54.7 3775 .384g I54.7  .372 ,390.fSh.7  .368 394 4.2 362 .397
4 156.3 +349, .'3575 5603 4346, 43605 ]56.3  .344 2362 56,3 L340, 4364
o : : -
2 {57.9 2328 .335 [57.9 (3265 .3365(57.9 3245 .337 [57.9 L3235 337
0 59.1, .310; .316, |
7/16 - - - - - -
4 |34.7 498,482, 135,0  .4B6  .501.35.0 469 .518, 135.0  L448,  ,530
12 |35.9 469, J460 359 L459 L4764 [35.9 L4455 L4904 135.9 L4285 .500
10 |36.8 443 4439 136.8  L433, L452 [36.8 L4220  .462,136.8 L4095 .470
8 138.1 415 416 138.1 ' 407,426 [38.1  L400 433 B3%1 L38O, L439,
6 139.1 .388, 4392 [39.1 .383{5 .399,139.1 373 404 139,10 370 L410
4 140.6 $356  .362 140.6  ,352. .365.40.6 L340 368" [40.6  .345 .370,
2 l41.8 331,337 [41.8  .329° - .338 J41.8 327, L339 41,8  .325, .341
Z,
0 143.0  .310, .316,
) * - % * * * *
6/14 [23.5 L5317 5037 |23,6 5187 L5267 [23.6 L4985 .S47[23.6 L4727 565,
12 2[502 .499 0479 24.4 .4875 04985 24.4 .4705 .516 24.4 .449 0530
10 125.2 (465, .453125.2  J456 L 469 [25.2 443 484 J25,2 426 $495,
8 25,9 434,429 125,9  L426 LG4l 25,9 416 451 125.9  .402,  L460
6 |26.8 402,404 |26,8  .396 412 |26.8 ,389 418 126,88 380,425
4 128,1 »363 369 [28,1 3595 373 [28.1 - .356 .376 28,1 350 379
2 129,2 13335 L340 29,2 332 W3415029.2  .229, (34212902 03275 43434
0 130,0, 310, .3164




10,07

2.5Y 5.0Y 7.5Y
v/c Y x y Y x v Y x v Y % v
10 15.9 .5005 «475 J16,1 490  L,496 ]16.1 .4725 .5145 16,1 .4485 .5295
8 116.6 .4625 .4465 16,7 +454 .7;625 16,7 .4505 .14775 16,6 423 .489
.6 17.3 o423 .4155 17.3 '.4175 <427 17,3 .4075 438 1.7.3 «395 Jh47
4 J]18.3 .3745 .3765 18.3 «371 .3815 18,3 .3655 .3865 18.3 .3585 .3905
2 119,2 +338 .3425 19,2 «336 «345 J19.2 334 .3465 19,2 .3305 « 348
0 19.77 .310l .3163
4/10 - - - - - - - -
8 9,7 « 502 471 9.8 . 494 495 19.8 .4785 .518 9.7 454 +5356
6 10,2 . 453 434 110,2 .4465 452 10,2 « 436 469 110.2 . 420 .4845
4 110.9 «391 .3855 10.9 .3855 .3935 10.9 379 .4005 &0.9 «370 407
2 j11l.4 + 345 347 1.4 .3425 - e350 1.4 .3395 352 Nl.4 335 .3545
0 fi2.0, .310, .316,
3/8 - - - - - - - -
6 5.28 .5025 468 5,28 .497 495 5.28 484 .5235 5.24 .4615 .5435
4 5.80 +415 403 5.80 .4095 420 5,80 400 425 5,80 ,.387 «435
2 6,18 .3535 ;.3525 6,24 L350 - .3575 6,24 347 .361 6,18 .3415 .364S
0 6.55 .3101 .3163
4 2,65 457 .4305 2,65 ;4505 .4515 2.65 .439 .4705 2,65 421 482
2 2.92 +368 .3665 2,92 .3635 .3715 2,92 .359 .3455 2,92 ,351 +380
7
0 3.12 .3101 .3163
174 |o.93  .s62* 479" - - - - - -
2 1.09 .3955 «385 | 1.10 .3895 «396 | 1,10 .383 JA04 11,10 .3715 o412
0 1.21 .3101 .3163




ZDSCY SQOGY 7.5GY . * 10.06?

TC ¥ % 7Y x 3y ¥ X y Y ¥

10/23 . - - - -
26 - | 73,7 0,351 0,593,722 0,301 0,571,
2| a7 0us0st ousestfrsa 350 LT3 frans 303, 553,
22{ 80.1 0,432 0.562" [79.5 .398 .569 [17.1 - .349 554 [16.0 .305, .53,
20] 821 .42 539 [80.7 .392 541 a9 .37, 533 f77 307 Lsieg

181 84,1 J411  ,518 (82,7 ,386 .520 8l.4  .345 «512 79,5 .3085 497
161 85.4 400,495 34}7 379 497 [33.4 343 .491S fl.h .3095 .4785
14 87,7 «389 L4733 86,9 .371 474 B4.T L340, . 470 83,4 L310 « 459
121 89,2 «378  L,450 {88.4 .363 .452 [86.9  .337 448 135.4 311 440

10} 91,6 .3665 .4275 90,8 .354 .429 B9.2 .334 «427 {87.7 311 419

5

8| 93.2  .355 .405,092,4 345 .407 [ol.6 329 .406 PL.6 311 401
6] 95.0  .343, .383 [95,0 2336 .384 Jo4,1 324, .383 P32 311 379
4] 98,7 1330 .3564097.6 .325. .356[97.6 .318  .356 [96.7 3105 .354
2[100.5  .318; .33450100,5 317 .335 hoo.5 3135 4334 [99.6 310 .33
0fl02.5, .310; .316,
* * * *
9/24 . L155.8 03507 .612 [54.6  .,294  .583
22 C|s9.2 L4037 (598" [s7.0 .348,  .588,[s6.2  .298 563
20| 61,9 .432" .se3*[eo.s  .397  .s68 [ss. V3465 LS6L [57.8 .302 LS4l
1ef 63,4 420, .539.062.5 391 .543 [60.5 .345  .5365[59.2  .305  .520

51,0 «307 #4598
32.9 . 309 477
64.5 .310 .454

16] 64,5 409 516 163,4 .3835 .518 [62.5 - .3435 512
14| 66,1 .3965 +490, 165.0 .3755 ,4925 64,0 .3415 488
12} 67.3 «385  L466 [66.6 4367 468 165.5  .339 AL

10} 69,0 373 442 169.0 358 L443 |67.3 .335 JA40 56,6 4311 432
81 70.9 «360 .4155 70,2 .3485 417 169.6  .331 416 63,4 311 2409
6] 72.8 .3475 .391 |72.1  ,339 ,392 |71.5 .326 «391 70,9 .311 387
41 74,9 «332  ,361 [74.9 .3275 .3_615 74,2 .320 «361 |73.5 .3105. .3585‘
2} 77.1 «320 .3375 77,1 .3175 «337 176.4 .3145 «337 {76.4 4310 .3355
0 78.66 .3101 .3163




-10,07y

. 2,5GY 7.56Y
v/C Y X v Y X v Y X v Y X v
8/34 4.8 0.262° 0,718
32 35.8 269 . 695
30 36,7 274, 4675
28 37.6  .281 651,
26 - - 38,7  .285 +629
24 41,0 0.348, 0,633 10,0 +289, 4605,
22 - - Js2.2 0348, .607 J41.0 ,293 $582¢
20 - - 44,6 0,401 0,595 {43.1  .348 .582 k2,2 ,297 .560
18 146.2 0,432 0.565 [45.4 395 567 [4h.h  .346, 556 {43.4° 43005  .537,
16 147.6 418, .537 [46.9 388 .540 [45.4 345 .532 4.8 ,304 515
14 [48.8 405, ,509 48,0 380 511 7.3 342 .505 46,2  ,307 491
12 |50.1 .383  .483 [49.2 371, .484 [48.5  .339 478 47,6 ,308, 467,
10 |50.9 0379, 455,505  .362 .457 [S0.1  .336 453 18,8 L300,  .452,
8 52,8 2366 .428 152.3 352, A28 51,4 .332 1422, 0.5 ,310 418
6 54,2 0353 L401 [53,7  .342, L4001 53,2 327 400 [52.8  L311 +395
4 55,7 2335 4366 [55.7  .329, .366¢ {55.3  .320 .366 [55.3  .311 $362,
2 {57.9 321,338 (57,4 318, .338,[57.4 .3l4, 338 57,4 13105 4337
0 [59.1, 310, .316,
] %
7/32 26,3 J264, 743
30 25,0 .253,  .721
28’ 25,8  .262 .697
26 26,6 4270 673
24 - - 27,4 277 647
22 29,3 347 .646, 128,3  .283 623
18 32,1 .400  ,598 [31.2  .347 - .589 [30.3  .294. .57
16 |33.6 .432; 5687 133,17 .393 .567 I32.1 .346  .561 [3l.4 .299 546
14 |34.7 419 L537.134.2 386 T.538 [33.1 L0363, .53 P24 .303 .518
12 35,6 W40k 45064 135.0  .377 507 34,6 341 .503 P33.6 4305, 391
10 {36.5 350 J476 36,2 .368 478 ]35,6 337, .473,135.0 308 462
8 137.8 375 J444 [37.5 357  L446.136.8  .333  LA43 136.2 309 .433
6 38-8 1359 0413 38.8 .346 -41[0 38.1 .329 .412 3708 O310 0406
4 140.6 1339, .3725[40.3 L3315 .373 40,3 .32l  .372 39,9 ,311 . 369
2 41,8 .323 .341.141.8 ,320 342 41.8  .316 L3462 1.4 G311 +340,
0 43.06 .310, 316,




2. 50¢ 5, 00Y 7.50Y 10. 00y
v/C Y X v Y X v Y x v Y X. v
6/28 17.0 0,236" 0,739,
26 | 17.5 ;2475 714
24 18,1 «258 .«687
22 13,9 «268 «656
% % 5 5
18 00,7 344 630, [20.3  ,285 .600
%* * ) 5 5
16 21,9 0,398 0,613 1.5 «345 .600 pR1,0 .291S .5725~
14 % 23,3 0.435; 0.576; 22,8 «392 .578_ 22.3 344 .5665 21,9 297 .5425
12§ 24,0 .4185 «539 R23.6 383 .5415 23,1 ‘342 «532 22.8 «301 +512
101 24.8 402 .503 24,6 «373 .5045 24,2 .3385 .497S 03,6 <304 .4825
8¢25,7 .3845 .4675 25,5 .3625> 468 £5,0 .3345 463 PR4,6 .3065 2452
61{26.8 <367 429 6.6 351 430 PR6.1 «330 427 25,7 .3085 419
4128,1 «343 .381 127.8 «334 <382 R27.6 - 322 «380 7.3 310 376
2129,2 .3245 344 129,2 .320s .3445 28,9 .3155 344 28,9 311 343
0 30.05 .3101 .3163
5/28 : - -
26 10,6 «207 .7655
24 11.0 «223 « 137
22 11.4 «237 « 707
20 11,9 251 676
4* 6 * 2.4 262 6155
18 12,6 32 5 . 875 12, 262, « 64 5
16 13,2 <328 .6505 12.9 272 .6145
. * %k
14 . 14.0 392 ._6335 13.7 .331S .613S 13.5 280 « 581
= .
12] 15,2 .634* .586 14,7 . 384 .586s 14,4 332 .572 4.1 <287 «546.
10| 15,8  L416  .541[15.4 4375 543 [15.1 .331  .532 [LA7 L2924 .510
8] 16,5 1396 .497 16,2 364 498 lI5.8 328, .490 [15.6 .297  LATAg
6] 17.2 .3765 454 16,9 «352 455 |16,6 325 .4485 16,3 «301 o437
41 18,3 .3475 .3925 18.1 .334 .3935 17.8 319 .391 17,7 .3055 .3855_
2} 19,0 .3265 .3495 19,0 .3205 «349 |18.8 . 314 «348 (18,8 .309 e 347
0 19.77 .3101 .3163




10,00V .

5

2,50y 5.,0GY 7.5GY
v/c Y x v Y % v Y x v v X v
4/22 6,1 0.183" 0,792"
20 6.4 .2025 .7595
18 6.7 «222 .7235
16 7.1 240  .685
* * 5
14 7.6 0,316 0.687 7.5 255 .6455
12 - - 8.1 ,323 .638 1 7.9 ,268 1602,
10 - - 8.8 0.3825 0.6045 8.6 0326 0587 804 5278 .557
8 9.5 0.416 0.547S 9,2 «372 35485 9.0 «326 « 535 9.0 .2865 '.5125
6110,0 +393 493 9,8 .3585 ,-4935 9,7 - 324 .4835 9,5 294 466
4110,8 « 357 411 0.7 .3375 >,412 10,6 .3185 .4075 10.4 « 302 « 399
2}111,4 .330S «355 11,4 322 «326 (1.3 314 354 111.3 « 307 .3515
0]12.0, .310, .316,
3/18 - -
16 3,42 ,188 «773
l)
14 3.64 ...125 .6275
12 - - 3088 0235 c680
10 4,23 ,310 ,670_ | 4,15 .254 .629
x « 5 5
8 - - 4,61 380 631, 4,52 .319 609 4,46 270 +573,
61 5,12  ,420 ,563 }|4.,97 .,371 ,561 |4,89 ,323 .5435 4,82 .282, 516,
4 5,75 369 441 5,65 .3435 .4415 5,55 .319 + 434 5,51 ,297 .4225
21 6.18 .3345 «367 [ 6,18 ,324 ,367 16,13 .314 .365 16,07 ,305 361
0 6.55 .3191 .3163
2/12 - -
10 1,66 ,191 750
8 - - 1.82 ,222 .6855
6 - - - - |.2.03 .305  .654 | 2,00 .,252  .610,
4 2.60 .3925 .491S 2.54 ,394 + 494 2,50 ,320 .’4835 2,46 .2875 463
' 2 .
2 2,92 .3415 .3825 2.89 .3275 »383 2.87 .3155 .3795 2,32 .3025 .3735
2 1
0 3,12 .3101 .3.63
1/6 - - - - - -
4 - - 0.85 0361 0618 0.85 03015 .586 0084 0-52 .586 :
2 1,08 +356 416 1,07 ,335 .4155 1,06 .315 410 1,04 ,294 «398
0 1.21 .3101 .3163




2,50 5.0G 7,56 : 10,07
V/C Y X v Y x y Y X v Y X v
10/22 .- -
" 20] 76,0  0.266 0.495
18] 77.7 271, 477
5 5 . .
16] 80,1 .276, .460[77.7 0,242" 0.436
14f 82,1 L2810 443 [80.1  .251; 422 [82.7 2350 406" - -
12| 84,1 ' .286 .26 [82.7 L2605 .407,[82.1 246, .393.[80.7 .232 374,
10} 86,9 .290 408 [86.2 .269, ,393 [84.7 257, 381 |84l .245  .365,
8| 90,0  .204 391 [88.4 .278 .378 [87.7 268  .368,[36.0 257, 357
6| 92.4  .208 372 |91.6  .286, .362,[91.6 .279, 4356 [90.8 .272 346,
6 95,9 1303 L350 [95.9 .205, .345.[95.0 291 .341,95.0 285, 335
2| 99.6 L3065 .332,099.6 L3035 .330,]99.6 301  .3280099.6 298 325
of102.5, .310, .316, .
9/20f 56.2  .256" 512"
18| 578 .262, 494,
16| 59.6  .269, 475
* *
| 61,4 .275 .456,[60.0  .203) 432 - -
12} 63.4 281 .437 [62.9 254 417 [61.9 237, 4011600 227 377
10 65.5  .287 419 645 264 401 64,0 .250, 398, [62.5 .236  .371
8| 678 .202  .398 |67.3 .273, .384,[66.6 263 .375 [65.5 251, .36l
6| 70,2 .207  .378,(69.6  .283 .367,[69.6 .276  .360 [69.0 .267 350
4 73,5 0302, 354 [72.8 294 L3485[72.8  .289 L3464 P2l .23 337
. ) , )
2| 76,4 305, .333|76.4  .303 L331{76.4 L300, L3295 (75.7  .297, 327
of 78.6, 310, .316,




2,5G 5,0C 7455 l_0.0C
V/C Y X v .Y X v Y X 5 Y X v
8/30| 35,2 0.195" 0.623" |
28{36.1  .205, 605,
26137.2 216 '.5865
26|38.4 © 225, 568 - -
220397 .235  ,549 Bs.4 0,186, 0,510 . .
201 41,0 264,528, [39.7 .19, 492 P8.9 0.173" 0.463 . .
18] 42,1 .253  ,509 [s1,3 L2120 .475 lo.s  L188 L4409 Bo.s 0.162° o0.414%
16]43.7 L2601 L489 2,5 .223, 438 Pl.6. .202 L35 L0 L179 405,
45,1 .268  L469 Bl L234, J642, B3.4 L216 L4210 K2.8 L196 .39,
12 [ 46,5 .275, (449 WS.8 267  L424 BS.1 L231 406, f4u4T G213 .38
10]48,5 283 427 17,6 .258, (407, K6.9 244 392, 6.5 .229  .373
8]50.1  .280 .406 [h9.6 .269, .390, £i9.2 .258  .378 [8.5  L246  .362g
6[52.3  .205 385 [S1.8 .280, L3725 [5l.4 L2712 .363 P09 .2625 L35l
40567 .302 358 [54,7  .292, 351, [54.2 286, 346 B3.7  .2805 4339
20569 306 3350569 .30z, .333 B6.9 .29, 331 [56.3 .26 .32,
0fs9.1, .30, .316, '
7/34 | 23,0 .1482 686"
32{ 23,6 .161  .667,
36{ 26,3 .173 649
28] 25.0  .1sh 631 |aus 126" /559,
26 25,8  .196 L611 PS.2  .138, .547 , ,
24| 26,7 .207, 592 [p6.1 L1546 .532 [25.6 L1260 498
22{27.6  .219 .571.[26.9 168 518 [26.6 .140, .85, . .
20| 28,5 .239, .551[27.9  L173g .502 [27.4  L157¢ LTI P69 L1267 L429
18] 29,7 .240, 530, {29.1 .198 485, [28.5 .174  L457 [PT.9 146 420
16] 30,5 249, 510 [30.1 212 L4688, [9.7 189, L4425 P91 164 L410
14 31,9 259, 486,312 .225 452, 0.7 .203;  .429 JO.1 L18lg 400
121 32,9 268 464 (32,4 .239 434 [32.1  ,220  L4L3 Bl.4 L2005 0389
10] 36,4 281 441 33,9 L2510 4171334 .235 L399 [32.9 L2185 378,
B 35.0 .24  .417,[35.3  .264  L400 [35.0 L2505 384 [34.7 237 366
6] 37.5  .292 .304 [37.1  .281 380, (36,8 .266 303 [36,5 .26 355
o 39,5 L300 .363 (30,5 L2000 .355.[30.5 288, .38 [3S.8 277 341
2| 4.4 1306 333|414 L300 L335ge1.0 .208  L3325[1.0 L2945 - 328
0 43.05 310, '.3163




7,50 570G 7.5C 10,00

v/C Y X v Y X y Y X v Y X v

* *
.6/32 j15.,2 0,116, 0,711

30 [15.7 132,694
- 28 (16,2 146,672

. L3
26 [16.8  .162, .648.|16.1 0.088" 0.581°|
24 [17.4 176, .626 |16.7 .108 ..563 |16.5 0.077° 0.517"

22 |18.0 191, .602117.4 1275 .5455117.2  .0985 503 ..
20 [18.8 1205 580 [18,1 147  .527.117.9 .177, .488 [17.5 0.090 0,442,
18 {19.5 2219 .555.118.9 166, .508.]18.7 L1395 L4724 18,3  .113 431
16 [20.3 2231, .5325]19.7 L1845 LA90g[19.4 L1594 458, 119.1 135 420
14 |21.2 +244, 508 120.6  .202. .471.120.3  .180 L442,119.9 156,409
12 {22.3 \256, 481 121.8 221 .451 21.5  .200 .426 21,2 181, 396

10 j23.1 «266 .4575 22,8  .237  L432 [22.4 © .219 410 {22,1  .203 «384

-8 24,2 .2765 .4315 23.9 .254. 411 23,6 «239 .393 [23.5 «225 ¢ 372
6 |25.5 .2865 J404 125,2 ,2705 .388 }25.0 ,258 374 [24.8  W247 358
4 \27.3 T.298  .369 |27.1 .288 .3605 26.8 .280 +353 [26.6 .2725 . 343
2 12846 .3055 .341 |28,6 .301 .337 (28.6 «297 .333 |28.3 «283 329
0 30.05 .3101 .3163

* *
5/32 19.2 061 767

30 | 9.5 .0805 742

28.19.8 .099 o718

26 10.1 .117 .694 * . * N

24 10,5 .1355 .6585 10,2 .0665 .5895 - -

22 [11.0 .153 .643 10,7 .0895. .570 |10.4 .053 521 . .
20 11,4 171 .6165 11,1 .1115 .5515 10.9 .0775 .5055 10,6 .033 .4525

18 12,0 .190 .5865 11.6 .1345 531 11,4 .1025 .4885 11.2 - ,071 L4400

16 1205 020[‘5 0562 1202 .157 0511 1201 01?7 04725 11.7 0098 0428
14 13,2 .2215 «532_}12,8 .179 .490 112,6 .152 456 112,4 .1255 « 415

5 ;
: ’ 4
12 113.8 .2365 .5065 13.4 .1985 .4705 13.3 .1755 .4385 13,1 .1535 .4015
10 (14,5 251 .6785 14,3 221 .4475 14,1 .2005 .4205 13,8 .180 .389 -

S [15.3 - .265 449 }15,1 © ,240. 424 J15.0 .222 .4025 14,6 205 f377
6 |16.5 $277.  J419- 16.1‘ .259 .3995 15.9 246 «383 ]15.7 .233S .3625
4
2

5 5
17.5 +293 0377 { 17,5 .282 ,367 |17.3 .2725 .358 17,2 .2635 346
18.6 .3035 .344 118,6 .298 .3405 13.5 .2935 .3365 18,5 «289 331
0 . . .
19 77 3101 3163




2,5G 5.0G 7.50
v/C Y X v Y X v Y X v 7 x v
4/28 - - |
26 5.5 0.051 0,767 * %
24 | 5.7 074 .7375 5.5 0.002 0,640
22 | 6.0 »099 .7055 5.8 .,031 ,617 - -
20 | 6,3 «122  ,674 | 6.1 .0585 394 ] 6.0 ,016 .5355
18 | 6.6 144 642} 6.5 .0875. 570} 6.3 048 .5165 - -
16 § 6,9 166 ,611] 6.8 .1145 547 | 6.7 .0785 498 | 6.5 .0445 443
14 1 7.3 »188 .5775 7.2 .14151‘.5225 7.1 .1095 .4785 6.9 .0805 429
12 1 7.7 <209 5441 7.6 .168 498 | 7.5 .139 2459 1 7.4 .1145 2415
10 { 8,3 .2285 .5095 8.1 .1955 .4715 8.1 .1715 .4375 7.9  .150 400
8 | 8.8 W247  J475 ] 8.7  ,221 444 | 8.6 ,201 .4165 8.4 ,183 .3845
6§ 9.4 «265 439 ) 9.4 .2455 .4165 9.3 .2305 .3945 9,2 .211S +369
4 10,3 «287  ,389 110.3 .2755 .-3775 10.3 .2645 .3655 10,1 .2535 .3495
2 111,2 301, .348 11,2 '.2965 .3445 11.1 «291 .3395 11,1 .285 »332
0 12.00 « 310 .3163
3/22 - -
2¢ | 3.02 ,051 ,756 - -
18 { 3,20 ,081 .717S 3.09 .0125 .6255 - -
16} 3,38 L110. .679 | 3.30 .049 .,596 | 3.24 .0105 «531 ~ -
14 | 3,58 ,139 .6395 3.53 .085. _.565 3.45 ,050 498 | 3.42 ,022 443
12 } 3.81 167 .5995 3.77 .1205 .5375 3.72 .089 o475 1 3.70 .069 .4275
10§ 4,12  ,194_. .,559 | 4.07 ,156 .506 | 4.02 .1295 461 1 3,97 ,109 .14125
81 4,43 ,220 ,518} 4,37 .188 .4765 4,34 .1655 .4375 4,31 .1495 .3965
6| 4,82 o244 .4735 4,79 .221S .44}5 4,79 .2035 412 1 4,71 ,190 «379
41 5.,46  ,277 .4065 5.41 .2635 .3915 5,38 .250 .3755 5.33 .238 .3565
2} 6,01 +297 .3565 6.01 ,291 .3505 5.96 ,285 .3435 5.96 .2785, «335
0} 6.55 310 .316J




2,50 5.00 7.5C 10,07
v/c 4 v Y Y x v v N - w ” -
2/16 - - ' .
14 1,43 .0445 «751 }1.,40-0,022 0,647 . .
124 1.54 085 .6985 1.53 .033 ,606 1.53'0.00Q5 0.529 - -
10] 1,67 +125 645 | 1,67 .0815 .5665 1.66 .053 .4985 1,67 0.0335 0.427
81 1.83 .1645 .5905 1.83 ,129 526 |1.84 .1055 .4685 1.84 ,090 413
6 2.02 « 203 «335 2,03 .1765 484 2.04 .1585 .4375 2.04. .1455 «394
4 2,44 +260 .4355 2,42 243 .4145 2,40 .2265 .3905 2.39 .2145 « 365
21 2.82 .2925 .3665 2,79 .2845 .3595 2,77 .276 350 2,74 .2685 «339
f‘O 3.126 .3101 .3163
1/8 - - - - - - - -
6 0,62 .096 ‘.657 0.64 .0785 .5665 0.66 ,063 .4815 0,68 .0635 405
4 0.84 .2205 .4915 0.83 .199 456 10.83 .1795 .4165 0.83 .168 .3805
2 1,03 .2795 . 386 1,03 .2705 ;2765 .1.02 .2585 « 362 1.02 .249 « 347
0 1.210‘ .3101 .3163




5TORD

10,0RP

2., 5RP 7.5RP
v/C Y x y Y x v Y X v Y X v
10/8 - - - - - - - .
6 | 86,2 0.326 0.274,[86.2 0,336 0,279 [86.9 0,347, 0,283 [87.7 0,358 0,299,
4 | 90.8  .3205 2870008 326 L2001 o6 L334 297, [02.4 .34l - .305
2 1967 315 302 [96.7 .318 L3064 |96.7 .32l 306, [97.6 .325 .31l
0 {102.5, .'3101 316,

9/6 | 64.5 328 ,2an*les.0 T 339" .276; 65.5 .35 .285; 66.1  .363; ,2937
4 169.0 1322, 286, (69,0 .329, .290_[69.6 337  .296 [69.6 .35 .30,
2 | 73,5 316, .302 [73.5 .319, .304 [73.5 .323 L306, 742 326, 311

o | 78.6, 310, .316,
8/12 41,6 .34y 226" 41,6 .366, .235" - -
10{ 43,4 4339, .239 1434 358, 247 [43.4 ,382, 260, [43.8 406" .2792
8| 45,8 .335  .252,[45.8 L350 250, [45.8 368, .271,[46.2 .3865 287,
6 48,0  .329  .267 [48,5 .340, 273 [48.5 .354, .282  [i3iB  .368 4294,
4] 516 0323 L283 [51.4 0 .331 .287 [SL.4 L340 .293, [S1.8 348 302
2| 547 .317 L2909 [55.3  .321 .302 [55.3 324, .305 [S5.3 4329 .30,
of 59.1, 310, .316,
7716 26,9 .3s3% L1sr® - -
5 * * * *
14 28,2 349 .201 [27,9 379 .212 [27.9  L415, 229, [28.2 4537 .255,
12| 205 344 .216 [29.3  .370, .225 [29.3 401, L2415 [29.5  .433 264
10{ 31,0 .340 231 [31,0 .361 .240 [31.0 .386, 254, [3L.0 .413 273
8| 32,6 .335  .266 [32.6  .352 .253 [32.6 373 .265,[32.9 .393  .282
6 36,4 330 L262 [34.4 L342 (268|344 L3575 L277, D47 3725 291
6 36,8 326 279 [36.8 .333 .283.[36.8 .32, .290. 371 L3515 299
20 39,5 317, .298 [39.9 321, 3005 [39.9 .326  .304 [39.9 .330  .308
of 43.0, 310, .316,




10,0RP

3. 5aP 5. ORD 75D
V/C Y X v Y . X v Y X v Y X v
6/20 - - . . . -
18 J17.5 0,354, 0,157 £7.4 0,393" 0,172 [17.4 0.442° 0,196 |
16 (12,3 o350, .174 pe,2  .38s, .187 18,2 .430  .208 [18.1 0.478" 0,235,
14 [19.0  .347 189 f8.9 379 .199.]19.0  .ats 220 f19.0 459, L2646
12 20,0 .342  .206 P0,0 370 .217 [20,0 404  .233 [20.0 440, 255
10 |21,2 2338 L222 P2 W36l L231,[21.0 390, 246 21,0 .420,  L265g
8 |22.3 334,238 P23 .353 .245.[22.3 4377 .2585022.3  .400 276
6 |23.6 1320, .255 P36 .34 262 |23.6 362 .27223.9  .379 .28
4 l2s.2 324 L2746 Psc2 0336 .279 25,5 L345,  .2860[25.7 356 296
2 [27.3 317, 294 P76 L3225 .297,|27.6  .328  .301127.8 333,307
0 [30.0, 310, .316, |
5720 [10.6 358 L126" o6 La01® L142%] . . . .
18 11,1 354 L1420 L1 3935 o157 [1L1 L4487 L0847|11.1 L5065 216
16 {11.6 350, 159, [I1.6 3865 .173 |11.6 436  .197 [1L.5 .49 225
14 {121 0347 L1740 2.1 380, 186 ‘12.1 426 L208,(12.1  J47L 236
12 [12.8  .342 194, 2.8 (371, 205 [L2.8  .A09g .223.]12.8 452 246
10 13,5 0338 L213 13,4 L3635 220, [13.4 L3965 .236,13.4 L4305 257
B 14.2 333, .228, 4.2 356 .237 [le2  .382 250 [14.2 L4085 268
6152 .320 247, 15,2 .3465 4255 [15.2 365 .265]15.3  .384s 4280,
6|16.3 323, 269 6.5 .336  L274 [16.5  .348  .282 [16.6 360 293
2181 317, .202 [18,0 323 .295 [18.0 .330  .299 [18,0 .335, .304g
0}19.7, .310, .316,
sj20) 6.2 .356° 110" - -
18| 6,5 353 .127 | 6.4 L400 138 - - - -
16| 6.8  .350, .14 |67 .392 155 | 6.6 452 L174) 6.6 .51 206
4| 7.0 346, 163 | 7.1 L3865 17250 6.9 436 L191| 6.9 .48, 220
12] 7.5 343,180 | 7.4 .377  J189 | 7.4 421 .207) 7.3 .466,  .232
10| 7.9 .338, L199| 7.8 L3675 L2085 7.8 L4045 .223g 7.8 .hbhg 245




2,5RP 5. 0RP 7 ,5RP . 10,080
v/C Y X v Y X v Y % v Y X v
478 | 8.4 0.334g 0,217 | 8.3 0,359, 0.226 | 8.3 0,388, 0,240 | 8.3 0,419, 0,259
6| 85 .33 .237,]8.9 .350 .25 |80 372  .257 [9.0 395 .27z
4| 9.6 326 L2617 [ 9.6 1338, .267] 9.7 .352 276,01 9.8 L3675  .287
2 | 10,7 .317, .288 Jloo7 3250 L2910 flo.7 332, .295.f10.7 0339, 302
0 | 1200, 310, 316,
3/20) 3.23 355" .088" ., <
18} 3,40 352 .107 |3.28 .403" 117 . . . .
16]3.53 350 124 |3.45 .396, 136 3.40 L4637 L1535|3.33 L5427 182,
1413.70  .346  .144|3.66 .388  .155 |3.60 446 .174 |3.55 513,200
12]3.90 343 .162 |3.85 .38, L1715 3.81 L432  .190 |3.74 L4885 .2L4g
10] 412 339, 188 | 4,107 L3725 192 |4.04 415, .20, |4.02 461 231
8]4.37 336 .202 |4.36 .36 211 |4.31 .399  .226 | 431 .435,  L245,
6466 331 .225 |4.68 354 233 |4.65 381, 245 |4.68 408,262
afs.08 326 250 |s.08 L3s2, 256, 5.08 .360  .266, 15.12 377, .279,
25,70 .318, .280,|5.70 3275 L2845 ]5.70 336 .290, | 5.75 L3445 297
ofe6.55, 310, .316,
2/18] 1,53 346" 082" . .
161,60 .35 .102 |1.57 307" .112 - - - -
161067 133 1120 1.6 392 129 |1.62 455, 149 |1.60 527 179
12{1.77 341 142 | 1.74 .38 151 |1.71 L4401 .168 [1.68 ,505 195
10|1.87  .338, .163 |1:84 376, 172 |1.82 426 .187 |1.78 482 210
811,93  .336 .183 |1,95 .369 191 f1.94 413 .207 |1.92 .455 228
6211 332 .207 |2.11 (359, 215, |2.10 392 .229,| 2,10 LA26 247
sl2.31 327 .23 |23 L3470 .23 [2.31 .370 .254g | 2,31 3905 268
2|2.63 .30 .272,[2.63 .331, .277 [2.65 L343 .284 |2.65 .352 .29
of3.az, 310, .316,




7 58P 5. 0RP 7.50P 10,007
v/C Y X y Y X v Y x y Y x"< v
'1/16 - - * *
1 0,62 0.377 0,096 0.60 0,392 0,103 }| - -
12 0.65 5336 0117 0.63 .336 ’ .126 0.62 0.4505 00142 - -
10 10.68 «335 <137 0,67 .3795 .1455 0.65 .4375 .160s 0.64 0,505 0.1815
810,72 334 .1565 0,71 .373 ,166 10,69 <423 .1805 0,68 .4795 .201
6 10.77 332 182 0,76 364 .1905 0,75 405 ,205 10,74 .4485 .2235
4 10.84 328 .2145 0.84 ,352 «223 10,83 . 382 .3355 0.33 .4095 351
210.97 322 «259 0,97 .335 .2635 0.97 .3515 .3725 0,93 364 382
o121, 310, .316,



750 5.0p 775P ~10.0P
v/C Y X v Y X v Y X v Y X v
10/6 - - - - - - ls6.2 0.314% 0.270"
4| 90.3 0.295 0.283 |90.8 0,297, 0.283 [90.8 0,304 0.282 J90.8 313 .284
2| 96.7 301, .299,[96.7 .303 .29 [96.7 .306  .299 [96.7 311,300
0 |102.5, .310; .316,
9/6 - - - - let.s  .m6" .2612
*
4 69,0 .294¢ 2827 l69.0  .297 (281, [69.0 304, .281 [69.0 .314 283
2 {735  .302 .299 {735 .303, .299 [73.5  .307 .29 [3.5 312 300
o |78.6, 310, .316,
* *
8/12 h1.9  L321,  L218,
* -

10 - - - - ls3.8 .3oo§ 220" l3h 319, 232
8 f46.2  .280, .245 [46.2 288 .24 Ju5.8  ,302  .244 [45.8 318 247
6 [48.5  .287 261 [es.5  .292, .260 [48.5  .3035 42605 [i8.0 L3165 263
b |st .93, 27851 .2087 278 [sLe L3055 L2738 [l L3155 279
2 567 .302 .207 [s6.7  .303, .297 [s4.7  .308 297 [54.7 .3125 297
0 |59.1, .310, .316,

*

7/16 . . . i . Lb73 323 1m0
1w los7 L2et™ L101%j2s.7 .274° L1897 |28.3  .298"  .180 PS.2  ,322  .193
12 {10.3 L2668 .209 30,1 279, .208 [29.9 .299  .203 PO.7 .32 211

- 2 * . 0 . .222 . . - .2?(

10 {314 .273, L223,31.4 L2835 W222f31.2 L300, S prez .19 ;
g I3 L2797 L2390 |32.9 L2890 L2338 [32.6 L3022 L.238 3.6 .318 0 L240
6 (35,7 1206 256|367 .292, .25 [3n4 304 255544 W36 W257g
6 [36.8 206 275 36,8 208, .275 [36.8 .306 © 275 [36.8 315 ,276
2 39,9 .302 295 [39.9  .304, .295 [39.5  .308  .295 [39.5 313,296
0 [43.0, 310, .316,




2,5P 5,07 10,07
v/C Y prs v Y X v Y X v Y x v
6/20 * % - - - -
18 {18,3 0,250 0,150 - - 18,0 0.2905 0,149 {17,7 0,322 0,150
16 18,9 «255 °~ ,165 ]18.,8 0,271 0,166 [18.7 .2925 .1655 18.4  .,321 .168
14 19.8 .261 . .183 |19.7 .275 .1825 19,7  .295 .183 {19.4  ,320 185
12 120.6 +266 199 120.4 279 .198 E0.3 +297 .1975 20,2 .3195 +200
10 |21.5 $272 ,215 21,5 .283 .2155 21.3  .299 .216 21,3 .3185 W217
8 {22.6 .2775 .231 22,4  ,287 ,2305 2.4 301 .231 22,3 317 .2385
6 ]23.9 «284  ,249 23,9 .2925, .2485 23,6 .3025 «249 23,6  ,317 .2515
4 25,2 «292 .2695 25,2 ,297 .269 5.2 .205 269 125.2 .21&5 .2705
2 127.3 301 .292 [27.3 .3035 «292 7.3 .2075 04292 }27,3  .313 «293
0 30.05 .3101 .3163
5/30 . . -
28 1 9.5 .2235 .0385 S .
26 | 9.9 «228  ,058 | 9.8 .2525 .058 . .
24 110,3 .233  ,077 {10,2 ,256 = .077 (jL0.1  ,282 083 : x *
22 10,7 .237  ,096 l10.6  .259 L0955 0.3 .285 .0955 10,6 321 101
20 11,1 .242  ,116 fi1.1  ,263 L1144 [11,1  .288 113 10,7 .3205 (116
18 |11.6 .2475 .132 11,5 .266 L,131 |11.4 .2905 W132 11,2 ,320 134
16 12,0 252 149 |12, .2695 ,148 11,8 ,293 (149 111.7  .319g .152
14 112.6 .258  .168 12,5 .274 .1675 12,4 .295 168 12,2  ,319 169
12 {13.1 + 264 .1855 13.1 ,278 .1845 13,0  .297 ,185 (12,9 ,318 +188
10 |13.7 ,270  .205 |13.7 .282 ,204 [13,6  .299 .2045 13,5 317 «207
8 {14.4 276,227 14,4 .2865 .222 14,3  ,301 0222 14,3 L3116 «224
6 {15.3 «283 242 [15,2 .2915 214 15,2 303 .2415 15.2 315 «243
4 116,5 «291 .2645 16,5 4297 .264 }16.3 .3055 .2645 16,3 .314 «266
2 ]18.1 «300 .289 }18,1 .303 - .239 .|18,1 . 308 .289 1 18,1 .3125 «290
0 19.77 .310.1 '.3163




10,0P

2,5P 5,07 7.50
v/C Y X v Y X y Y x y Y X v
4126 | 5.6  0.228" 0,046 . . |
24 | 5.9 $232 .063 1 5.9 0,256 0,062 * & o *
22 | 6.3 .2365 .0825 6,2 «259 .081 6,2 ,0'283 .080 6.0 0,318 - 0.0825
20 | 6.5 $240  ,097 | 6.5 .262 ,096 | 6.4 + 2856 .096 ]16.3 318 . 102
18 | 6.8 2245 .1165 6.7 .2655 ;1155 6.7 .289 117 1 6.6 «318 .1205
‘16 | 7.1 #250  ,135 7.0 .269 ,134 6.9 «292 «135 6.9 «318 .138
14 7.4 .2555 .1535 7.3 .273 153 7.3 + 294 154 | 7,2 .318 .1575
12 } 7.7 «261 .1725 7.7 277 177 (7.6 297 178 7.5 317 .1755
10 § 8.1 .2675 .1925 8.1 «281 .192 8.0 .2985 .1925 8,0 o317 .1945
e | 8.4  .273; 211 | 8.4 285, .210,|8.4 301 211 8.4 .316 218
6 | 9.0 .280, .232 |9.0 .200, .232 [9.0 ,303  .232 [9.0 .3i5 .23
4 19.8  .288, .260,)9.7 .296 .254 9.6 .305  ,2555]19.6 .315  .257g
2 10,6 .2985 .2845 10.6 +303 .284 10,7 .3075 +285 10,7 .3125 +286
0 [12.04 .310, 316,
3/24 - N * * * *
22 1 3,30 .233 060 | 3,26 ,256 060 } 3,23 ,280 .060 . x - *
20 | 3.42 $237 .079 | 3.40 ,260 079 | 3,36 ,283 .0805 3,31 ,314 - ,082
18 | 3,56 .241 ,098 | 3.55 ,.2635 .0985 3.51 .286 +100 | 3,45 .315S «102
16 | 3,70  ,246 .1175 3,68 .267 .112 | 3,64 ,289 «117 | 3,60 ,315 W119
14 | 3,88 ,251 .1375 3.85 .2705 .1365 3.81 .2915 .1365 3.77 315 .139
12 | 4,04 «256  ,156 | 4,02 .274 ,155 | 4.00 .294 156 1§ 3.95 .315 .1575
10 | 4.23 .2625 .1765 4,23 ,278 176 | 4,20 .2965 .1765 4,18 L315 .1785
8 | 4.43 .2685 .1955 4,43 ,282 ,195 | 4,40 .2985 195 | 4,37 ,315 »197
6 | 4,75 + 276 .2185 4,71 .287 ,218 | 4,71 .3015 .219 | 4,68 ,314 .2205
4 1 5.12 «285 o246 1 5,12 ,293 «245 | 5,12 ,304 W245 | 5,12 313 .2465
2] 5,70 4296 .2775 5,70 .300 .297 { 5.70 .307 .2975 5.70 .312 .2785
0] 6.55 .3101 .3163




2,5P 5,0P 7,57 10,0p

v/C Y X v Y X y Y x v Y X Sy
2/22 | 1.51 0.231% 0.036% - - |
20 | 1,56 .234 ,056 [1.54 0,256, 0,054 | 1.53 0.278; 0.055" - -
18 | 162 237, 076 [L.60 .260 ,075.) 1,59 .282  .076 |1.56 0,309 0,077
16 | 1.69 .262 096, [1.68° .263,° .096 | 1.66 .285  .097 |1.64 .30  .098
14 | 1,77 267 .16 [1.76 .267  .117 | 174 .288 116 | 171 W31l 117

12 | 1.85 0252 ,137 {1.84 " ,271  L,142 | 1.82 .290 .1375 1,80 .312 +138

5

5

5
10 | 1,93 .257¢ 157 [L.92 2755 1565 1.91 .293  .157 | 1.89 .313 159
812,03 .263 176, [2.02 2795 176 | 2,00 .296  .177 | 1.99 .313 179
6 | 216 .270, .201 [2.14 .284 2000} 2.14 .209  .201 |2.13 .313  .203
41235 .280 L2301 [2.33 .291 .230 | 2.33 ,302 231 | 2.32 ,312, ,232,
2 [ 2,63 .203, .260 [2,63 .299, .269 | 2,63 .306  .269 |2.63 312 .270
0| 3.2, .310; .316,
1/22 .- -

20 | 0,58 ,234 ,034 - e * *
18 { 0,60 ,237 ,053 }0.60 .259 .0535 0.59 279 +253 - -

16 | 0,62 .241 ,072 |0.62 ,262 ,071.f 0,61 ,281 .071S 0.60 ,303 073
14 | 0,65 ,245 .093 |[0.64 ,.2655 .092 | 0,64 ,.284 .0925 0,63 .304 .093
12 | 0,68 .249 ,112 |0.67 ,269 .112 | 0,66 .287 112 | 0,66 ,306 .1135
10 | 0.71 .2535 .1325 0.70 .273 .132.} 0.70 .2895 132 0.69 .307 «134

8| 0,74 .259 ,152 0,74 ,277 .,152 | 0,73 ,292 .152 | 0,72 309 «153
6 | 0.79 .2655 .1765 0,78 '.2815 .1765 0.78 .295 .1775 0.78 .310 .178
41 0,85 ,275 ,210 0,85 ,288 .2094) 0.85 «299 209 0,85 4311 211
2| 0,98 .288S .255 10,98 ,297 .254 | 0,97 .3045 «255 | 0.97 ,311 «256
0] L.21, .310, .3163




v 2,58 5.08 7.5% 10,03
v/C Y X v Y - X v Y % v Y X v
10/8 - -
6 87.7 0.258 0.2975 - - - - - -
4 92.4 .2755 A.3045 92.4 0.277 0.300 }92.4 0,278 0.296 [91,6 0.2805 0.293
2 97.6 .2925 .3105 96,7 293 .3085 96,7 .2935 .3065 96,7 .2945 « 305
0 102.57 .3101 .3163
* * * *
9/6 | 66,1 .2535 .295; 66,1 .2565 .2895 66.1 .260* .283 - -
4_ 70,2 .2725 +303 70,2 o274 .2985 69,6 .2765 .294S 69,6 .2785 .2915
2 74.2 .2915 «310 173.5 292 ._.308 73.5 293 .3055 73.5 «294 304
0 | 78.6, .310; .316,
8/12] 42.5 .198; .264;‘ - - |
101 44.8 212 274 144,38 220 '.2625 44,8 .227* .254; - -
8] 46,5 . ,231 284 146,5 .2365 0274 146,5 .2425 .2665 46,5 0247 .2615
6] 49,2 250 +293 149,2 .2535 .285 49,2  .258 «279 48,8 .2615 «275
41 52,3 $270 .3015 52,3 '.2715 .2965 52.3 274 .2915 51.8 .2765 .2885
21 55,3 «290 .3095 55,3 .2905 .306S 55,3 292 <304 [55.3 293 .3025
0 59.10 .3101 .3163
7/18 N - * * * *
16} 27,8 .1495 .2315 27.9 .1645 .216 {27.9 o177 . ¢ 206
141 29,1 «169 244 29,3 .1815 «230 }29.3 .1925 .2205 29,3 . 201 214
121 30,3 187 .255S 30,5 .198 «243 1[130,5 208 235 130,5 .2155 0229
103 31,9 .20&5 .2655 31.9 .2135 «255 31,9 .2215 .2475 31,9 .2385 2242
8] 33.4 225 277 133.4 «231 .2675 33.4 .2365 .2605 33.4 .2425 « 255
61 35,3 .2455 .2885 35,3 .2495 ..2805 35,3 254 .2745 35.3 .2585 +269
41 37.8 267 .2985 37.5 « 269 +293 137.5 .2715 .2885 37.1 .2745 .2845
2 40.3 .2885 .3075 39,9 .2895 «305 PB9.9 2291 .303 39,9 0292 <301
0 [‘3.06 03101 03163




2,5B _ 5,08 7,58 10,08
v/C Y x v Y X v Y X 'y Y X v
6/20 - - - - - - - - -
18 {18,2 .1295 203 J18.2 .133 .189 {18.2 »156 179 18,2 . 165 174
16 §18,9 .145 .216 - 18,9 .1585 .203 {18.9 .170 .194 18,9 .1785 +188
14 }19,7 162 .2295 19.8 «175 .2175 19.9 .1855 .2095 19.9 .194 + 204
12 120,6 .1805 .2435 20,7 .191 «232 120.7 » 200 .2145 20,7 «208 219
10 {21.6 .1985 .2565 21.8 « 208 247 |21.8 216 .2395 21,8 .223 «234
e 22,8 .2175 «269 }22.8 . .2245 «250 [22.8 «231 « 254 122,8 .2375 .2485
6 24,0 .2385 +238 24,0 . 243 275 [24.0 + 248 «269 124,0 «253 .2645
4 125.7 $262 «295 125.7 .2645 .2885 25.7 .2675 .2845 25,7 274 2278
2 127.8 .2865 .3065 27.8 .2875 .303 J27.8 .2885 .301 {27.6 . 290 »299
0 §30.0 .3101 .3163
* X ) * *
5/22 10,6 .1125 .127_]10.6 122 2122
* * * *® 5 > 5
20 f11.0  .094 167 ji1,1 .1115 ,154 [11.1 .128 144 (11,1 «138 .1395
18 |11.4 .1125 .1835 11.5 .1285 W171 §L1,5 144 .1665 11,5 .1535 157
16 11.9 131 .199 12,0 .1455 187 12,0 .1595 .178 12,0 .168 173
14 |12.5 +150 ~ ,215 (12,5 .163 .2035 12,5 175 195 |12,6 . 184 .1845
12 113.1 «168 229 13.2 '.1795 .2195 13,3 .1905 .2115 13.3 .1995 « 206
10 113.8 .1885 .2455 13.9 .198 .2365 13.9 .2075 +229 13,9 +215 0224
.8 j14.5 .208S 260 114.6 216 .2515 14.6 .2235 .2445 14,6 +230 .2395
6 |15.4 » 231 «275 |15.4 .2365 .2675 15.4 .2415 .2615 15.4 .2465 .2565
4 116.6 .2555 .2895 16,6 .2585 284 |16,6 .2625 .2795 16,6 « 266 # 276
2 j18.1 .2825 304 18,0 + 284 .301 {18.0 .2855 .2985 18,0 .2875 +296
0 19.77 .3101 .3163 .
. * *
4122 N * % x 6,2 ,109 .100
20 6.3 .092 .1315 6.4 .1115 .1235 6.4 124 119
18 6.6 .091* .161* 6.7 .1105 151 6.7 .1285 .1435 6.7 Jd41 «139
16 6.9 .1115 .1785 6.9 .1285 169 7.0 o145 ;1615 7.0 156 .1565
14 7.2 c1325 197 7.3 .11075 .1875 7.4 162 .180 7.4 .1725 176
12 7.6 154 «215 7.7 .1675 .2065 7.7 .180 .199 7.7 ,189 194




2,58 5.08 - 7.58 _10.08
v/ic .Y X 2 X Yy Y X ¥ LA S A
1/16° Tk * - - 0.61 0,106 0,087 .
14 - - 0.63 0,088 0,118 |0.63 0,104 0.112, {0.63 *,123 107,
12 0,66 0,089 0,144 | 0.65 »105 138, 0.66 .121 1335 10.67 .139, .128,
10 ]0.68 - .111 = .167 {0.69 .126 161 }0.70 .140; .156 0,70 .157, 150
8 10,72 1335 189 [0.73 .1465 .182510.73 .158, .176¢ |0.74 175  .170
6 {0.78 .16l .214,10.79 .172 .208 }0.79 .182, .202 }0.79 .195, .195,
4 10.86 197, .246 10.86 .,205, .239 }0.86 .213 .233 }0.86 ,223 «267
2 10,99 ,247 ,281 }0.99 .251 .276 }0.98 .255 .271 10,98 259 267
0 |1.21; .310; .3164




7. 58 5,00 7,58 0.0
v/C Y X v Y X v Y x v Y X v
4710 | 8.1 0,175 0,232, | 8.1 0.186 0.223|8.2 0.196; 0,217 [8.2 0,205 | 0,211,
8 | 8.6  .196, .29 8.6 .2055 .260;|8.6 .2L4  .234 8.6 .220, 229
6 |91 .220 L265.f9.1 227 L258 [9.1 233, .252,|0.1 L2305 24T,
4 |9.8 - 248, 283 [9.8 251, .27 [9.8 256 273 | 9.8 L2605 289
2 JLo.8  .278 L300 0.7 2,79, 297 0.7 38l L294010.7 L2842l
o fi2.0, .310, .316,

3/20 - - |33 anf Lo
13 3.47 ,095% 1327 [3.49 L1125 126 |3.51 L1255 L119
16 | 3.60 .095 .160; 3.66 112, LIS1 |3.66 120 .143 |3.68 142 138
14 | 3,79 .15 .79 3081 131 170 [3.83 Q147 L1625 3.85 159 158
12 [3.97 136 .198 [4.02 150, .1895[4.02 164  .182 [4.04 176 177
10 [4.20 157 .216,|4.23 .170 208 [4.29 L1825 2015 f4.29 L1925 196

8 | 4u46  L179, .23 | 4.46 190  .226, |4.49 .200 L2195 f4.49 L2090 214

6 | 4,79 206, (254|479 L213g L2475 |4u79 2215 261 1479 L2285 236

4 5020 L2377 L276 |5.20 281 .269,|5.20 L2465  .264 [5.20 .251  .259
2 | 5,80 .272 .297 | 5,807,273, ,293,|5.75 .276 L2895 (5.75 278 287

0 | 6,55, 4310, .316,

2/18 . - - |1.59 .107; .095:
16 - - 164 .001% 1277 |1.64 109 .119,f1.66 .123 115
14 {171 .092 L150 |1.72 0109, L1464 |1.74 126 L1395 | 1.75 .140g 135
12 {179 .1l4g 176 |1.81 ,130 168 |1.82 .145 161 | 1.83 159 .156
10 | 1.8 .136 185 | 1.91 150 .188 [1.92 L1635 171 | 1.92 L1765 .16

8 |2.00 .15 215|202 4171 .207 12,03 183 20154 2.04 193 195,
6 | 217 187, 233|219 .196, L2315 2,19 .205, L2245 ) 2,19 24, 4219
s | 2037 L221) u264 | 237 L2277 L2574 2,37 233 L2515 2.3 (239, L 246,
2 | 2,67 .262 .290,| 267 2645 L2865 2.67 L2675 282 2,65 271 4279
0 |3.12, .310, .36,

\




5.5P8 5 0TD 7 5% 10,075
v/C Y X y Y x . vy Y x v Y X v
" 10/6 - - - - ~ - - -
4 [91.6 0,282, 0,290, | 91.6 0,285, 0.288 |91.6 0,288, 0,286 |91.6 0,291 0,284

5 5 5
2 | 96,7 +296 .3035 96,7 4297 ,302 }96.7 .2985 .3015 96,7 4300 « 300
2
0 10...5'7 .310l .3163
9/6

4 [69.6 .28l 288 |69.6 284 286 |69.6 288% L2846 le9.0 L201%  L283"
2 {735,295, .302, {73.5 .296, 302 |73.5 293, .30, |73.5 .300 299

5 5 5 5
0 [78.6, .310, .316,
8/10 - - - - - - - -
8146.5  .252  ,257 l46.5 .2585 .253 |46.5 ,265. 249, |46.2 273, 247

61]48.8 +265,. ,271 48,8 ,270 ,268 |48.8 .275 +265 (48,5 “.2815 .2625
4}51,8 «279  ,286 |51.8 .272. .,283 |51.4 .286 «281 (51.4 .290 .2795
2

5
55.3 «294 <301 54,7 4296 .2995 54,7 .2975 .2985 54,7 ,300 .2975
0 Jgolo ‘3101 03163
* * i * * * * * *
7/141 29,3 210 .209 1 29,1 ,222 .202S 29,1 .2345 .1975 28,9 .248 .1925

121 30,5 223, .224 130,5 .234 ,218 |30.5 ,245 214 30,3 ,257 « 211

10§ 31,9 .2355 «237 | 31,9 .245 ,232 .31.6 e 254 .228S 31.6 .264 .2255
81 33:4 «248  ,251 | 33.1 .256 ,247 |33,1 ,263. ..243 [33,1 ,272 241
6] 35.3 $262, ,266 | 35,0 .,268 ,262 | 35.0 .274 «259,. 135.0 ,280 257
41 37.1 277,282 | 37.1 ,281 ,279 |37.1 .285 o277 36,8 4290 - ,276
12 39.9 «294 4,299 [ 39,9 .296 ,298 ]39.9 .298 «297 139,9 .,300 +296

0} 43,0 +310, 316

3
18] 18,2 175 .1685 18,3 ,193 162 | 18,3 .213 .156 18,3 229 «153
16} 18.9 .188 ,188 | 18,9 .204 .176 | 18,9 .221 .170 | 18,9 .236 .1675
141 19.9 «202 0199 | 19.8 .217 193 ] 19,8 ,231 .183 }119,8 .245 +185

12} 20,7 .216 .24, 20,7 .228, .209 | 20.7 .2415 \204¢ | 20,6 42525 201

10[ 21,8 .229 .229,] 21.8 .260 .224 | 21,6 .250g 220} 2L.6 261 217
Bl 22,8  .243  .245 | 22,8 .252 -.240 | 22,6 260, .236 | 22.6 .269  .233
6] 24.0  .257, ,260,| 24,0 .264, .256,| 26,0 .272  .253 | 23.9 278 .25)
4 25.5° 4278, ,275 | 25.5 283 .272.] 25.5 .283 L2724 25.5 .288 L2704
21 27.6 2915 207 | 27.6 .293, .29 | 27.6 .296  .203,f 27.6 .298; .292,

e. 310, 316,



2, 500 5. 0PB 751 10,605
v/C Y X y Y x v Y X v Y X 2
5/32 - _
30 . L1 9.3 0,177 0.030
28 9.6 0.161" 0,050 [ 9.6 124, 044
26 10,0 ©0.141% 0.075" 0.0 (169, 067 [10,0 .192 062
26 10,2 0.122; 0.100" fi0,2° .150 .090 [0.3  .177, .083 [10.3 .200  .080
22 llo.6 4136 116 [L0.6 160 .107 Jl0.7  .186, ..10C,[10.7  .207  ,097
20 fL1 0 .151 .134 fla1 G172 W25 f.2 196 L119f11.2 L2166 L116
18 {15 .165 151 Jl.6  .184 143, 1.6 .205, 137 {I1.6 224 134
16 12,1 .178, .168 2.1 195, .160 R2.1 .21, 154 12,1 .232 151
14 Ji2.6 .193 185 [i2.6 .208, L178 fl2.5 225 L1735 12,6 L2410 170
12 13,3 207, J201fi3.2  .221 L195, 13,2 .235 191 B3.2  .240  ,188
10 13,9  .222 219, [13.8 233 214 hs.s V245, 209 3.8 4257 207
8 [teg6  a236 235 fle.s L2655 L2305 145255 (226, fLbh 1265, .24
6 [15.6° 4215 253 [L5.4 .259, .248; [iS.4 ,267 245 5.3 274, .243
4 fece  .260, .273 fie.6  .275  .270 Dle.5 L2805 .267, F6.5  .286  .265g
2 fis.0  .289 .294 f18.0 L2064 202 fig.0  .295  .290, RE.1 297,289,
0 f19.7, 310, .316,

4/28 5.7 .159%  L030% | 5.7 187, ,028"
26 5.8 L1325 055" [ 5.9 167, 050 5.9 .194  .04E
24 6.0 142, L0725 6.1 .175  .068 |61 .200  .065g
22 { 6.2 126" .097" | 6.3 154 092 [6.3 .18  ,088 |6.3 ,207, .085
20 | 6.5  .139, .15 | 6.5 L1645 109 [ 6.6 .192  .105 [6.6 L2164 .10
18 | 6,8 154, .34 [ 6.8 L177 .129 6.8 .2005 123 f6.8 L2215 120
16 | 7.1 168, 152 | 7.1 L188 L1465 f 7.1 L2100 142 7.1 L2290 L138g
1 | 7.4 aas4 a7, 7. 201 J166 | 7.4 .220 161 7.4 237 157
12 [ 7.7 .198 L188 | 7.7 .23 182, | 7.7 L2295 L1775|7.7 265 175
10 { 8,2 .213, ..207.| 8.2 .227 202 |81 L2605 L1975 |81 253 194,

8 | 8.6 .228 .225 | 8.6 239, .2195|8.5 .250, L2155 (8.5 2615 .27,
6 | 9.1 .aue 203|901 253 L2385[ 9.0 262 .235519.0 271 233
s 1 9.8 206 .266 | 9.8 .270 .262 | 9.8 .276  .,259 |9.8 .282  ,257
2 [10.7  .286 .289,{10.7 .289 .287g[10.7 .292 286 0.6 .2955 285
0 {12,0, .310; .316,




5,0PB

10,07

7,575 AT

v /C Y X v Y X v Y X b v x v

3/24 . .17 0.133% 0.051* |18 0,168 0.045% 318 0.197" 0.042"
22| 3.26  0.1155 0,0773 .28 .144g 070 B30 L1755 065 [3.30 L2025 061y
20{3.38 128 .095 340 .155 .089 [3.42 L1835 0835 P62 .209 081
18] 3.53  .141  .114 [.55 .166  .107 [3.56 192, 102, [3.56 .216  .100
16| 3.68  .155 .133,B.72  .178  .127 [3.72 .20 L1225[3.72 223 .120
143,85 .71 153, .88 .190 .148 [.o0 212 .143 [3.90 .201 .14
12| 4,04 186, 173 f.07  .203  .166 [5.07 .222  .161.fA.06 239 158
10] 4020 L2010, 192, 29 L206, L186gfe20 L2327 L18L.J6.25 247 178

8|49 216, .210, h49 220, 1205 [4.46 L2425 L2005 fA.k6 L2555 4197
6l49  L235 .232 h.79 265 226 [6.75 .25 .223 [4.75 .265; .22

s15.20  .256 1256 .16 .262, .252[5.16  .270 249 [5.12 L2775 247

2|5.75 281 284 [5.70  .284, .282 [5.70 L2883 280 [5.70 ..292 278
06,55, 310, 316,

2/26 - - * *
24 1,46 .162  .022 [1.46 .195  .017,
22 . heso .13t oLowr"fustoa1e9 Losn frsLo L2000 038
20| 156 a1s* 072 Jiiss  lékg 066 [1.56 L1765 L061 jL.56 0205 .058
1el1.60 127 .01 l.e2 .155  L086 [L.62 L1846  L081 [l.63 L2115 .078
16| 1.67 .40 110 D68 .165 104 [1,69  .193  .100gf1.69  .218 .09
1|16 aseg Jso 7 77y W25 L78 w202 L1217 L2250 LS
12|18 171 152 L85 190, 146 [1.B6 L2125 D4l 1,86 233 139
10]1.03 187 .62 93 L206, L6004 L2230 162 194 L2410 159

gl2.06 203 192 .06 217, L1860 [2.04 2335 .1812.03 .248 L7E
6|20 222 219, pa17 2347 210 [n17 L2665 W20552.16 259 203

s 2037 Lase L2az, 37 25k 238035 L2635 235 (2,35 L2722

2| 2,65 .27a, 276 Pues 1279 .273 P65 286 271 2,63 288 .269,
o 3,12, .310; .316,




2,505 7,558 10, 0P
v/C Y x v Y X v Y x v Y X v
1/24 ' - -
22 , [0-56 0175, 0,014 - -
20 , _[057 0.0365 0.037|0.58 180, .033 |0.58 0,2095 0,033
18 [ 0,59 0.118" 0,060 |0.59 .145, .056l0.60 .185  .053,0.60 .214  ,053
16 Jo.61 L1290, 081 fos62  .155, .077gJo.62  .190, .074 [0.63 .219  .073
15 fo.65  .142, ,103,]0.65 .167 .099 10.65 .198  .095 [0.65 ,225 .09
12 [0.67  .156 .124 {0.68 179 .120 [0.68 .205  ,121.f0.68 .231  .113g
10 0,70 171 .146 [0.71  .191  .141.00.71 213, .136,{0.71  .237 L1334
810,74 186  .166,[0.74 .203, .161]0.74 .222, .157 10.74  .244  .153g
6 {079 .205 .191fo,79 .219 .185.00.79 .233, .181 Jo.79  .252  .182g
4 fo.86 239, .223 Jo.86 .239 219 [0.86 251  .214]0.86 .264 211
2 0,98  .263, .264 [0.98 ,269 .260,]0.98 .275  .258 |0.98 .2825 256
0 |l.21)  L310; 316, :




2,516 5,050 7.586G 10,05C

v/C ,. X X y Y X v Y X B Y X v

_ L0/12 80.1 0.220* 00356* - - - -

© 10} 83.4  .234, .351 B2.1 0,252, 0.334 BO0.7 0.218; 0,315

*
8]186.2  .249, 345 B5.4 L263 .330, BAT L2385 L3155 P4.1 0.238" 0,303
6190.8  .266 ,337,090.0 .260 327 B8.4 .257 (3164 B8.4  ,256  .307
41941 .28l 330 4.1 2277, .328, P3.2  .275; 317 P32 L2753l
2] 98.7  .296 ,323 P8.7 294 .320 B7.6 .,293 317 P7.6  .292, 313
0102,5, 4310, .316,
* * * *

9/10f 61,9  .225 353 [63.4 .217 ,332 - -

* *

8] 64.5  .242 347 64,5 .235 .330 [64.0 .232  .,314 (63,4 L2320 L300

6] 68.4  .261  ,339./67.8 .266 .327 [67.3 .253 L3155 F6.6 .252 305

4| 71,5 .279  .332 1.5 .275  .324 [70.9  .273  ,317 [0.2 ,272 310

2| 75,7 .296 324 [74.9  .293, .320.[74.9 .292 317 ph.2 L2915 3134
0l 78.6¢ 310, .316,
% *

8/16] 40,2  ,161 .372 - - . «l % x
14| 41,9 180 365 l41.6  .169 333 [41.0 .165 302 0.8 1635 2764
12| 43.8  ,199 ,359 [43.,1 ,189 .331 42,8 .185  .305 [42.5 ,187  ,283
10| 45.8  ,218 .352 [45.1 ,209 ,330 [44.8 ,205  .308 [44.8 .206, 289,

8| 48.0  .235. 346, 47,6 .228  .328 [46,9 ,225 310 [46.9 .227  .296
6] 50.5  .255 .339.]50.1 .250 325 [S0.1 .248  .313 [49.6 .248  .302
4 53.2  .276  .332 [52.8  .272  ,322.(52.8 270 .314.[52.3 .269  .307g
2) 56,3 ,294 324 [55,7 .292 .319.[55.7° .2901 316 |55.7 .290  .312
0} 59,1, .310, .316,

7/]8 bt - * * *. * * *
16] 28.3 .41 ,369 |27.8  .129° .328 |27.6 .129°  ,287 [27.6 .136 257
14 29,5 161 .364 [29,1 ,152 328 (29,1 .152  ,292 [29.1 .158  .266,
12f 31,0 .18 ,358,130.5 .175 327 {30.3 .172  .297 I30.3 177 274
10] 32.4  .206 353 [31,9 -.195 .326 [31.,6 ,193  ,300 [31.6 196 282

8 36,2 226 ,34633.6  .218, 325 [33.6  .217 305 133.4 L2019 290

6] 36.2 247, .339.035.9 L2425 .323,135.6 241 .3085135.3 242,297,

6l 38,5 .271 ,331.038.1 .267. 321 3R] .265  .312 [37.8 265, 305

2f 40,6 .291. ,324 [40.3  .2895 319 J40.3 L2835 L314)40.3 288 W3l
2 (

0f 43.0, 4310, 316,



10,050

~

2,5LG 5.08C 7.58%
v/C Y X oy Y X v Y x v Y x v
. 6/13]|17.8 0,087 0,369 T -

T 1| 1e7 1 364 f1e.s 0.1055 0,319% fle.5 0.111 0,270 [s.E 0.1275 0,237
1] 19,7 137 L3610 J19.4 130, 320 JL9.4 136 277, [19.5 LL4Sg 249
12]20,7  .163 356 |20.4 156 321 0.4 157 L284 fo0.4 166 261
10|21.9 L, 351 s 182 .32 flie LA8L 291 PLS L1865 271

gf23.1 213 .36 p2.9 L2017 322 fp2.s L2065 L2085 [22.8 L2090, 283

6|26.6 .28 L340 P4 L2335 320 f2a2 4232 L305 PA2 236292
sl26.6 u265, 332 Pe.1 L2610 L3109 f5.9 L2595 .3095[25.9 260 302

2| 28,1 .289, 324 8.1 287 318 7.8 286 314 278 .286 310

0|30.0, 310, .316,

5/18 - - . . N s 000" 208
16|11, .075, .359 1.5 L072% 306" [11.7 L0877 233 f1l.8 L1105 215
1 ]12.1 .14 356 f2.1 100, 308 [12.2 .11z 263 2.4 (132 232
121208 .13 .353 p2.8  .130 L311 [12.8 137, .271{13.0 153,245
10]13.6 166 L3468 13,5 159, 313 [13.5 164, .2805{13.7 1765 259

3147 192, 346y Rhuh 188 L31S16uh L1925 L200 4LALS .20 L272¢
6157 224 330 5.6 L2210 W37 [15.46 .22 L298.15.4 0 42255 L28500-
s|16,0 .26, 332, fte7 L2525 J318 [16.7 251 L306 16,6 252,297
218,53 .285 325 [18.3 .282 318 [18.1 281, .32 [1B.1 282  .308
0f19.7, .310, .316,

a6 6.4 L0190 355" N R A =Cl OB M EL
14| 6.8 L0559 .354 | 6.8 ,062 .295 | 7.0 .084 246 | 7.2 112 214
12| 7.2 1095, 1351 [7.3 .097 L300 | 7.4 L1135 L2575 7.5 L1365 .230
o 7.8 .132 .37, (7.7 L1310 306 | 7.8 L143 269 | 8.0 L1665 246

8] B4 169 L343 | 8.4 167, .308 | 8.4 L1745 .2805) 8.4 L1865 260

6| 9.1 206, 338 [9.1 204y 312 [ 8.1 L2075 L29%g) 0.1 215 275
a{10,0 285 331|990 L2627 315 | 9.8 L242 L301 | 9.8 265 290,
2| 11,0 281 324 |10.9 .278 316 [10.9 .277  .309|10.8 .277 305

o] 12,0, .310, .316,



s amam

2,570 . 5.00C 7,500 I GH R
vin YV ¥ v v x v Y ¥ v M % N s
* %*
3/16 . . 13.56 0.068" 0,172
14 - - - - 3.64 0,059, 0,227 [1,74 ,092 196,
12 | 3.64 0.051 0,345 [3,68 0,057 0,284, [3.51 .0365‘ 1239 13,93 (115, 212
10 | 393 .093 344 [3.97 .098, -.203 [6,07 118, 254 |45 141, .229
g | 4.0 1375 341, 1A31 (139, L301 (634 L1510 L267, [5.43 L167  .246
6 | 471 .181 338 (471 L18L, .307 [4.75 L188  .282 [6.79 ,198 264
45026 .23% 332, {5.24 .226, .312 [5.20 228 .296 [5,20 .233 283
2 591,273 .325 [5.85 .270 .315 [5.80 .270  .307¢ [5.%0 270, .30
0 | 6.55, .310 .316,
*
2/14 . 1.69 .072° 177
12 .73 .059° 217" |1.73 ,091, 191
- * % * * -
10 | 1,67 .0307 .334° {173 .049° 272 [1.82 ,087  ,231 [L.87 ,115, .208
B 1.84 083 335, [1.89 .097 284 11,95 .122, .249 [1.99 144, 227,
6] 2,07 144 335 [2010 L1500 295, [2.13 163 L267, 2,16 .177, 248
41 2,37 .,205  .332 |2.35 L2064 306 |2.37 .ooe .00y lenv o a2
2 2,76 W2625 W25, [2.072 4259 L313 {2,690 ,258,  L304 [2.67 G260 4205
3,12, ,310, 316
0 12, o, 4316,
1/12 - -
10 . . - - 0.67 .09 178
2 - - 0,66 0507 ,250° [0.70 033, .21 (.72 115, 200
¢ | 0,72 L0752 .33 loore J105. .27, lo.7s L1209 242 0,77 Ll4e. L 224,
5 5 5 5 5 5
40 G35 163, ,327 [0,85 170,291 [0.05 180  .269, In.e6 L1901 254
2] 1,00 261 325 [0,99 ,240 307, [0.99 240, .296 10,99 244,286
0} 1,2 310, L3 '
310, 316,
i
. ‘5
¢ .
§ /

L eewed



