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ABSTRACT

The probability density function of the x* statistic is
derived. The applicability of the X? statistic to goodness of
fit tests and its approximation by the chi-square variable
are discussed in some detail. Tables of critical values of
the X2 statistic are provided for a range of sample sizes N
and equiprobable categories K which prove useful in good-
ness of fit tests. An example is given to demonstrate that
the proper application of tables of critical values of X? can
add considerable precision to a goodness of fit test when
small samples are involved.
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'|'.HE'X2 STATISTIC AND THE GOODNESS OF FIT TEST

by
Peter D. Argentiero
Goddavd Space Flight Centev

Robert A. Morris
University of Mavyland

Robert H. Tolson
Langley Reseavch Center

INTRODUCTION

The test for goodness of fit consists of testing the hypothesis that a given set of N observations
constitutes values of a random variable with a specified frequency function f(x). The X? statistic
is a useful measure of the discrepancy (goodness of fit) between the actual distribution of a set of
data points and the theoretical distribution of a random variable of which the data points allegedly
are values, Unfortunately the probability density function of X? is quite involved. In fact it has been
only recently that explicit information, either in terms of a generating function or an analytical
representation, on the distribution of X2 has been provided. This difficulty has been mitigated some-
what by the fact that for fairly large samples the distribution of the X? statistic is closely approx-
imated by the distribution of the well known chi-square variable. Hence, in a goodness of fit test,
although it is the X2 statistic that is calculated, it is from the appropriate table of the chi-square
distribution that a critical value for the test is chosen. The subject of the chi-square approxima-
tion to the X2 statistic and the circumstances under which it properly can be used has had much dis-
cussion in the statistical literature. Authors treating this question frequently have been vague and
in general disagreement. Thus when confronted with marginally small samples to be tested for
goodness of fit, the investigator discovers in the literature imprecise and contradictory advice as
to how to proceed. This paper provides tables of critical values of the X2 statistic which are ap-
plicable to those situations in which the use of the chi-square approximation is questionable. In
what follows, the X? statistic, its distribution, its applicability to goodness of fit tests, and its ap-
proximation by the chi-square variable are discussed in some detail. An example is also provided
to demonstrate that the proper application of tables displayed in Appendix C can add considerable
precision to a goodness of fit test when small samples are involved.



LIST OF SYMBOLS

E. - term defined by Equation 1.

fy (x) - probability density function of a random variable from which was chosen
a sample of size N, mean zero and deviation 1.

g(J,. J,» - Jg-,) - function defined by Equation 8.
I, - an interval.
K - number of intervals used in a goodness of fit tést.
N - the number of points in a sample,
S - number of parameters estimated in a goodness of fit test,
X% - goodness of fit stgtistic defined in Equation 3.
¢ - term defined by Equation 5.
¢, - number of sample points in interval 1, .
v - number of degrees of freedom of the chi-square variable,

I'C ) - gamma function.

TESTING GOODNESS OF FIT

Assume that one is given a set of N observations and wishes to test the assumption that the ob-
servations are values of a random variable with specified probability density function f(x), This
is called the goodness of fit problem. A common way to approach this problem is to divide the real
line into K disjoint and exhaustive intervals (-®, a,) = 1,,(a,, a,) = I,,(a,, a;) = I,, etc. and then

form the numbers

NJ f(xydx = E; . 1)
I

1

The number E, can be considered as the expected number of observations which fall in the in-
terval 1, although E, may not be an integer. Defining ¢, to be the actual number of the observations



which are in the interval 1,, the following statistic is formed
X
- 2
- ) BRE (2)
i=1 Ei

It is convenient to simplify Equation 2 by adjusting the intervals so that for all i, E; = N/K. The

statistic X? is then represented as

i

v s k) oK) ®)

Equation 3 is the defining equation for the X? statistic.

It is clear that X2 is an effective measure of the discrepancy between the observed occupancy
numbers of the data set and the expected occupancy numbers and can thus be considered as a meas-
ure of goodness of fit. The reader should also notice that X? is a discrete random variable. Also,
some simple manipulations can show that its only possible values are even integer multiples of
K/N. Equation 3 can be written to give the probability density function of X* *

X
K
X2 = Wdef—N. 4)
i=1
Letting f , (y) be the probability density function of the random variable
& = Z ¢2 (5)
the probability density function fe2 (v) of X2 can be written as
- N
fe2 (v) = fulg [y+N)) - (6)

The analytical expression for f (y) is

y Y Ig ¥y 171, LA P P
DD I B D L N @
J150 Jp70 Ja=0 Jg-1-0

*Appendix A gives the detailed derivation.



for y a positive integer with f, (y) = 0 otherwise. Also

20}
W) ) () )

g(Jl'Jz’ ’JK-I) =

when J,, J,, -« * J¢-, are perfect squares; otherwise Ngy’fl—+ Tyt +}/JK_1 s 2(Tyy Ty o e Tgy) = 0.

If tables of critical values of X? for large ranges of N and K were available, a goodness
of fit test based on the X* statistic could be readily constructed. A critical value correspond-
ing most closely to the desired confidence coefficient would be chosen from the proper table of
critical values of X2, If the computed value of X* were larger than the critical value, the hypoth-
esis that the observations are values of a random variable with probability density function f(x)
would be rejected.

Extensive tables of critical values of the X? statistic have not previously been available. The
difficulty in part has been the extraordinary complexity of the probability density function of X2
displayed in Equations 4 through 8. Equations 7 and 8 also show that the number of necessary cal-
culations in computing the probability density function of X? is a strong function of both Nand K, It
can be shown, for instance, that if N = 150 and K = 10, the number of calculations necessary fo
compute all critical values of X2, even assuming the use of high speed digital computers, is pro-
hibitive. Certain efforts at obtaining critical values of X for very low values of N and K have been
successful. Cronholm (Reference 1)provided a generating function for the probability density func-

tion of X2, and later (Reference 2) he used a computer expansion of this generating function to
produce tables of critical values of X? for values of N and K such that 2 <N <15 and 2 <K <15,

These ranges of values for N and K, however, are not useful in goodness of fit tests.

As a result of these difficulties, considerable effort has been expended in finding a suitable
approximation to the X? statistic. By far, the most commonly used approximation is the chi-square
variable. The chi-square variable with v degrees of freedom is defined as the sum of the squares
of v+ 1 standard normal random variables, Johnson et al. have proved (Reference 3) its probabil-

ity density function, fx 2 (%), to be

v/2-1 o~y /2
f2(y) = SR y>0. (9)

v
=6

The symbol v is called the degree of freedom of the chi-square statistic. Because, from Equation
3, X? can be considered as the sum of the squares of K standard binomial variables, one can argue
that for large values of the ratio N/K the standard binomial variables are approximated by standard
normal variables and hence X? is approximated by the chi-square statistic with K - 1 degrees of
freedom. More rigorous versions of this argument exist (Reference 4).



This discussion naturally leads to aninquiry intothe quality of the chi-square approximation rel-
ativetothe size of the ratio N/K. Mostauthors, including Hoel (Reference 5), recommendthat the
ratio N/K be five or greater before resortingtothe chi-square approximation, Others have argued
that this condition is too stringent. Lancaster and Brown (Reference 6) provide tables of the size*
ofthe X2 gaodness of fittest for K = 3 and K = 4, for several values of N, and for nominal significance
levels of 1, 5, 10, 30, 50, 70 and 90 percent. These tables indicate that at least in the cases of
K = 3 andK = 4, the chi-square approximation is adequate for values of N/K as low as 3. Cochran
(References T and 8) argues that in certain circumstances the chi-square approximation should be
adequate for values of N/K lower than 5. Other authors such as Shanawany (Reference 9) and Wise
(Reference 10) have also treated this problem. There appear to be no solid theoretical reasons for
any of the advice concerning criteria for correct usage of the chi-square approximation in marginal
cases. The authors believe that the only adequate resolution of this difficulty is the production of
extensive tables of critical values of the X? distribution for those values of N and K for which the
application of the chi-square approximation would be questionable, Such tables have been produced
and are presented in Appendix C, The tables displayed represent the discrete probability distribu-
tion of X? to the 99.5-percent significance level, The parameter K assumes all values between 4
and 10 inclusive, and N assumes all values such that N/K is between 3 and 15 inclusive for 3 <K <8
and such that N/K is between 3 and 10 inclusive for 9 < K <10. The tables were constructed with the
aid of high speed digital computers at Goddard Space Flight Center and Langley Research Center,
The first program written to accomplish this was based on the frequency function established in
Equations 3 through 8. Tt was found, however, the running time was prohibitive for values of K
greater than 6. A new program calculates the probability of each way in which N objects may be

placed in each cell. The probabilities of all possible outcomes that give the same value of X2
statistic are added together, the sums representing the probabilities of all possible values of the

X? gtatistic. These values are then summed and outputted to a printing subroutine which prints
the tables seen in Appendix C. The outputs of the two programs agreed on those values of N and K
for which they overlapped. A double precision version of the program has been developed. Re-
sults from this program indicate that the tables of Appendix C are accurate to at least four deci-
mal places.

The existence of the tables of Appendix C yields further information concerning the quality of
the chi-square approximation as a function of the ratio N/K. This information is presented in Ap-
pendix B in tables of the size of the X? goodness of fit test for values of K between 5 and 10, in-
teger values of N/K, and for nominal values of 1, 2, 5, 10, 30, 50, 70 and 90 percent taken from
tables of the chi-square distribution., Similar tables for X = 3 and K = 4 agree with those given
by Lancaster and Brown and are not presented.

As an example of the proper interpretation of the tables in Appendix B, suppose 80 sample
points were being tested for goodness of fit to a given frequency function, f(x), and suppose 8
equal probability intervals were used. If the size of the test were to be 5 and if the chi-square
approximation to the x? statistic were sufficient, then the critical value (as found in a table of

*The size of a statistical test is defined as the percentage rejection by the test under a true null hypothesis.



critical values of the chi-square distribution with 7 degrees of freedom) would be 14,067, But
when the table for the exact distribution of X%, whenN = 80 and K = 10, is consulted in Appendix
C, it is seen that the value 14.067 actually corresponds to a size of 4.818 percent in the X? test.
This is the value to be found in the table of Appendix B corresponding toK = 8 and N = 80.

In concurrence with Lancaster and Brown's results, the tables of Appendix B show that the
chi-square approximation to the X2 statistic to be good for values of N/X as low as 3, but that im- .
provement with increasing values of N/K is slow and erratic,

Testing Goodness of Fit When Certain Population Parameters Are Unknown

The chi-square approximation to the X? statistic possesses an extraordinary property which
permits it to be applied to goodness of fit tests even when certain parameters of the probability
density function, f(x), to be fitted are unknown, This property, which in its original form is due
to R. A. Fisher (References 10 and 12), can be stated as follows:

Theorem: Let a sample be tested for goodness of fit to a probability density function, f(x),
in which S unknown population parameters were replaced by their maximum likelihood estimators.
In this case the distribution of the X2 statistic is bounded between the distribution of a chi-square
variable with K ~ 1 degrees of freedom and the distribution of a chi-square variable withK - 1 - S
degrees of freedom, which K is the number of intervals used in the test.

A proof exists (Reference 13). For values in the domain where critical values are apt to be
chosen, the distribution functions of the chi-square statistic, with K - 1 - s degrees of freedom,
is greater than the value of the distribution function of the chi-square sfatistic withk - 1 degrees

of freedom. Since the X2 distribution is bounded between these distributions, the critical value of
the X2 statistic for a specific size is greater than the corresponding crifical value of the chi-square

statistic with K ~ 1 - S degrees of freedom, and less than the corresponding critical value of the
chi-square statistic with K - 1 degrees of freedom. The usual procedure, when testing goodness of
fit for the case in which K equal probability categories are used and S population parameters are
replaced by maximum likelihood estimates, is to choose a critical value from a table of critical
values of the chi-square statistic with K - 1 - S degrees of freedom. This will introduce a certain
error since the probability of the X2 statistic exceeding the critical value of the test will be some-
what greater than the investigator is assuming. But if a sufficiently large value of K is used, the
difference in distributions between a chi-square statistic with K - 1 degrees of freedom and one
with K - 1 - s degrees of freedom is negligible, and, hence, the error introduced is also negligible.
However, if the sample N is limited, the restriction that the ratio N/K must not be too small, places
an effective bound on how large a value of K can be chosen., If K is small, the substitution of max-
imum likelihood estimates for missing population parameters can introduce serious error. Finally,
obtaining maximum likelihood estimates for missing population parameters is frequently not a
problem since they can usually be derived from the sample. This is demonstrated in the following

example,



An Example

This example demonstrates how the tables of Appendix C are used to strengthen goodness of
fit tests. It is known that galaxies tend to arrange themselves in clusters. It has been speculated
(Reference 14) that the red shifts of galaxies in a particular cluster are values of a normal random
variable. One of the largest and closest of these clusters is the Virgo Cluster. Red shifts are
tabulated (Reference 14) in kilometers per second for the 73 galaxies of the Virgo Cluster of
greatest apparent magnitude. But since the distances between galaxies in the Virgo Cluster are
negligible when compared to the distance of the cluster from the earth, apparent brightness is
proportional to intrinsic brightness and thus exhibits the same statistical behavior. Intrinsic
brightness is realted to the internal structure of a galaxy and should in no way be correlated to
the red shift. Thus the 73 values listed may be considered as a random sample of red shifts in
the Virgo Cluster. Upon the validity of this argument rests the validity of any statistical test for
goodness of fit which uses these values. What is intended is the formulation of a statistical test
of the hypothesis that the 73 values in question are values of a normal random variable, The first
formulation will ignore the tables in Appendix C and will use the standard chi-square approxima-
tion technique.

In this first case, notice that the hypothesis to be tested is incomplete, All that is to be tested
is that the sample represents values of a normal variable, No mean and variance are specified.
But, as was indicated in the previous section, no great impediment is involved in the application
of the chi-square approximation. The procedure will be to derive the maximum likelihood esti-
mates of the mean and variance from the sample, pick a value for X, and with the use of the esti-
mates, calculate the X? statistic. Since two population parameters are estimated, the critical
value for the test will be obtained from a table of critical values of the chi-square variable with

K - 3 degrees of freedom instead of K - 1 degrees of freedom,
The first choice to be made in a goodness of fit test is that of how many equiprobable cate-

gories are to be employed. It should be clear that the larger the number of categories used, the
less likely it is that a sample from a non-normal population will be undetected. Hence the power
of the test should increase with the number of equiprobable categories used. But since the chi-
square approximation is to be employed, it is necessary to maintain a ratio of N/K > 5 where N is
the sample size. Because N = 73 in this case, if K is chosen to be 9, the ratio N/K is larger than
8 thus ensuring the adequacy of the chi-square approximation. The 73 values of red shifts from
the Virgo Cluster are (Reference 14):

1149, -202, -49, 2408, 2094, 1179, 2236, 2191, 2492, 1557, 1551, 1605,
1173, 614, 1122, 1069, 880, 721, 439, 720, -452, 1628, 1809, 1027,
796, -105, 493, 1995, 309, 1042, 1813, 1104, 1379, 918, 2173, 1458,
1195, 1410, 753, 1414, 1218, 1642, 2060, 1233, 33, 357, 1615, 1843,
882, 372, 280, 908, 210, 896, 1640, 2201, 1679, 1021, 339, 867, 1011,
1321, 950, 684, 1177, 955, 1176, 1398, 805, 1095, 1862, 729, 1389.



If the hypothesis to be tested is that these numbers are values of a normal random variable,
the maximum likelihood estimates for the mean and deviation of the normal variable are the com-
puted mean and deviation of the sample. The respective values are 1136 and 632 and are assumed
for test purposes to be the true mean and deviation of the normal variable., Because the only table
of critical values available for a normal variable has a mean of zero and deviation of one, the val-
ues of the sample must be normalized by first subtracting 1136 from each value and then dividing
the result by 642. The numbers obtained are

.02, -2,08, -1.85, 1.98, 1.49, .07, 1.71, 1.64, 2.11, .66, .65, .73,
.06, -.81, -.02, -.10, -.40, -.65, -1.09, -.65, -2.47, .77, 1.05, -.17,
0.53, -1.93, -1.00, 1.34, -1.29, -.15, 1.05, -.05, .38, -.34, 1.61,
.50, .09, .43, -.60, .43, .13, .79, 1.44, .15, -1.72, -1.21, .75, 1.10,
-.40, -1.19, -1.33, -.36, -1.44, -.37, .78, 1.66, .85, -.18, -1.24,
-.42, -.19, .29, -.29, -.70, .06, -.28, .06, .41, -.52, -.06, 1.13,
-.63, .39.

If the original numbers were values of a normal random variable with mean 1136 and devia-
tion 642, the normalized sample may be considered as values of a normal random variable with
mean zero and deviation one, Such a random variable is called the standard normal random var-
iable, and tables of areas and ordinates of its probability density function are common in the
literature. One (Reference 5) will now be used to test the normalized sample for goodness of fit
to a standard normal random variable. The 9 equal probability intervals as obtained from the
table are

(-, -1.22), (-1.22, -.76), (-.76, -.43), (-.43, -.14), (-.14, .14),
(.14, .43), (.43, .76), (.76, 1.22), (1.22, ).

The associated occupation numbers are
9, 5, 7, 12, 11, 7, 5, 8, 9, respectively.

The X2 statistic as calculated from Equation 3 is 5.78. A size for the test is arbitrarily chosen as
5 percent and, following the usual procedure, a critical value for this size will be taken from a
table of critical values of the chi-square variable with 9 - 3 = 6 degrees of freedom. The cor-
responding critical value is 12.592. Since the calculated value of X* is considerably smaller than
the critical value, one must conclude that the data (Reference 14) are quite compatible with the hy-
pothesis that red shifts of galaxies in the Virgo Cluster are values of a normal random variable,

It is instructive to carry through another goodness of fit test on the data points by making use
of the tables of critical values of the X? statistic found in Appendix C. This time it will be possible
to circumvent the chi-square approximation and avoid the error it introduces. To do so, it is



necessary to avoid the replacement of unspecified population parameters with maximum likeli-
hood estimates. In the case of testing for goodness of fit to normal variables with unspecified
mean and variance, there is a technique that permits avoidance of estimating the unknown mean
and variance. The technique is derived in (Reference 15)and amounts to proving that if a set of N
numbers constitutes values of a normal random variable with possibly unspecified mean and var-
iance, their normalized values may be considered as values of a normal random variable from
which has been obtained a sampie of size N, mean of zero, and deviation of one. The probability
density function, f, (x), of such a random variable is shown to be not of normal form although it
approximates a standard normal variable with increasing N. Also provided in (Reference 15) are
tables of areas and ordinates of f (x) for values of N such that 20 < N <170. Thus it is possible
to test the data points given above for goodness of fit to a normal random variable by testing their
normalized values for goodness of fit to f (x) for N = 73. This procedure does not involve the
estimation of unknown population parameters, and it is the one which will now be used,

Since the chi-square approximation will not be applied, it is unnecessary to insist that the
ratio N/K be greater than five in order to proceed with the test. Hence, considerably more free-
dom is available this time in choosing the number of equal probability intervals to be used in the
construction of the test. In this case the number of equal probability intervals involved will be
increased to 10, thus giving the test more sensitivity.

In picking a size for the test, a difficulty is encountered. The X? statistic of Equation 3 has a
discrete probability density function which is defined only for even integer values of K/N. Hence,
the only sizes which can be chosen are those whose associated critical value is a possible value
of X2, If a size of 5 percent is desired, it will usually be impossible to choose a critical value
which provides a size of exactly 5 percent. Consulting the proper table in Appendix C, it is seen
that in the case of N = 73 and K = 10 one can choose a critical value of 16.452 which gives a size
of 5.4 percent or the critical value 16.726 can be chosen and its associated size is 4.973 percent.

If neither of these values is sufficiently close to the desired size of 5 percent, the investigator
could decrease the ratio XK/N and thus increase the number of sizes available to him. In most
cases this would provide a size closer to the 5 percent level. However, in decreasing the ratio
K/N, presumably by decreasing K, the sensitivity of the test suffers. Usually a value for K/N equal
to or less than 1/3 will make possible a choice of a size sufficiently close to the desired one. In
the case at hand, a critical value of 16.73 provides a quite adequate size of 4.973 percent and will
be adopted as the critical value of the test,

The ten equal probability intervals of the frequency function related to N = 73 in Reference
15 are:

(-», 1,32), (-1.32, -.86), (-.86, -.54), (-.54, -.26), (-.26, 0), (0, .26),
(.26, .54), (.54, .86), (.86, 1.32), (1.32, ),

The occupation numbers of these cells from left to right are

7, 6, 6, 10, 8, 8, 17, 8, 4, 9,



and the X2? statistic of Equation 3 is 3.580. This value is considerably less than the critical value
and the conclusion is the hypothesis that red shifts of galaxies in the Virgo Cluster are values of
a normal variable cannot be rejected on the basis of the data presented (Reference 14),

Although the application of tables for the exact distribution of the X2 statistic given in Appen-
dix C in place of the chi-square approximation did not alter the result of the test, it did provide
a critical value whose associated size was precisely known. This is clear improvement over the
application of the chi-square approximation which provides a critical value whose associated size
is an unspecified approximation to the desired size.

CONCLUSIONS

The major value of the tables given in Appendix C is that they permit one to choose a specific
size for his goodness of fit test. Without access to these tables, one is forced to use the chi-square
approximation that provides a size which is only approximately known. To use a previous ex-
ample, if 80 sample points are available and if 10 equal probability categories are used, a nominal
size of 5 percent as obtained by means of the chi-square approximation will correspond to an actual
size of 4,818 percent, It is legitimate to ask if it is not mere pedantry to show concern for dis-
crepancies of such an order. Of course, the authors think not, It is true that in many cases such
an error in the actual size of a test is negligible, but if one is constructing a battery of tests to be
used in testing the same hypothesis, then the error introduced in the size of the battery when
viewed as a single test can be a strong function of the errors made in the sizes of the individual
tests. Inthis case an error such as that discussed above can be significant. Also, let it be men-
tioned again that the accuracy of the chi-square approximation worsens with decreasing values of
the ratio N/K where N is the sample size and K is the number of equal probability intervals. Thus
if the sample size is quite small, that is, perhaps on the order of 30 or 40 points, the use of the
approximation leads to a dilemma. To ensure the accuracy of the approximation, the investigator
can choose a small value for K and suffer the attendant loss of sensitivity which accompanies the
use of small values of K. Or he can maintain a larger value of K and tolerate the large error in
the estimation of the size of the test which the chi-square approximation would introduce. The
tables in Appendix C permit one to escape these dilemmas and the possibility of testing for goodness
of fit is thus extended to véry small samples. Although not recommended, one can construct sta-
tistically rigorous tests for goodness of fit for sample sizes as small as nine!

The use of the chi-square approximation is unavoidable when population parameters are re-
placed by maximum likelihood estimates. If S population parameters are estimated, it was seen
that the actual distribution of the X2? statistic is bounded between the distributions of a chi-square
variable with K - 1 degrees of freedom and a chi-square variable withK - 1 - S degrees of freedom,
The usual advice in the literature is to choose one's critical value from a table of critical values
of the chi-square variable with K - 1 - S degrees of freedom. But it is known that this procedure
leads to a test in which the actual size is somewhat larger than the size assumed. Thus it is not

10



a conservative approach. H a conservative approach is desired, one could choose his critical value
from a table of critical values of a chi-square variable with K - 1 degrees of freedom. In this case
one would be assured that his approach was conservative, - ' ’

Goddard Space Flight Center
National Aeronautics and Space Administration.
Greenbelt, Maryland, November 20, 1968
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Appendix A

Derivation of X? Probability Density Function

Assume that one has a sample of N values of a random variable with continuous probability
density function f(x). Choose a set of K intervals (-®, a,), (a,, a,), (a,, a3), (a;, a,), =++, (ag, ®)
such that a value of the random variable is equally likely to be found within each of the K intervals.
In other words, pick the intervals I, in such a way that

1
j f(x)dx = X
1.

1

Define ¢ ., to be the number of values in the sample which actually are in the interval I, and
form the random variable

Xx? = %i (qbi —%)2 . (A1)

Interest is focused on obtaining the probability density function f,» (v) of X2. Equation Al can
be written as

K © K TN K <O [N\
X* = WZ ¢;2-2WZK¢% +N“Z (?) ’ (A2)

1i=1 i=1 i=1

which, after simplification, becomes

K K
K
x2:ﬁ§¢i2—2§¢i+N. (A3)
i=1 i=1

But since the sum of the occupation numbers #, must equal the sample size N, Equation A3 can be
written as

K
X2 = WZ #2 - N. (A4)



The following elementary theorem is needed:

THEOREM: Let X be a discrete random variable with probability density funetion f, (¥). Then
the probability density function of a random variable ¢, defined as y = aX +b where a and b are con-
stants, is (Reference 16)

f, () = fx(y;b)- (A5)

Hence, letting f , (v) be the probability density function of the random variable

K
¢ = Zcﬁf, (46)
i=1

the probability density function f , (y) can be written as,

N
fo(y) = %[ﬁ (y+N)] : (AT)

This reduces the problem of finding the probability density function of X? to that of finding the
probability density function of the random variable ¢ defined in Equation 6A. For each random
variable ¢,, define a new random variable J, = ¢? and let the symbol g(J,, J,, J5, ***, Jx-1)
represent the joint probability density function of the variables J,, where 1 <i <K - 1, In other
words, g(J,,J,, J4, - -J¢-,) is the probability of obtaining J,, as the square of the first occupa-
tion number, J, as the square of the second occupation number, J, as the square of the third oc-
cupation number, etc. Assuming for the moment that a representation of g(J;, J,, Js, =<+, Jg-1)
is available, a representation of f, (y) is obtainable through the following reasoning, Ky isa
positive integer, then f  (y) is seen to be the probability of the following equation being satisfied

y =ZL- (A8)

I y is not a positive integer, then clearly f, (v) = 0. The probability of Equation A8 being satis-
fied is known to be given by the discrete form of the X - 1 dimensional convolution integral of
g(J,, Jp T3, -+, Jg-1) (Reference 16). Hence

y ¥ vII, L P P e
fo(y) = ZZ Z Z g(Jy: Jo T30 o0 Jg-a) (A9)
J=0 I;70  J570 Tg-170
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To obtain a representation of ¢(J,, J,, J;,**, Jx-, ), notice first that the function represents
the probability of finding yJ, points in the first interval, yJ, points in the second interval, etc.,
and N-yT, —y7, -yT, - -+ - ~yJg-, points in the last interval. Thus, unless J,, J,, J;, -, Jg-, are
perfect squares and unless N>yJ, +yJ, *¥J, -+ *yTx-,, thene(J,, J,, J35, -+, Jg-y) = 0. Other-
wise, g(J,, J,, J5, *+*, Jg-,) is the probability of having the X tuple (yV7,, ¥T,, ¥Js -+, ¥Ig-1
N-¥YT,-¥3, Y35~ --- ~yJx-1) as the outcome of N independent Bernoulli trials with K equiprobable
alternatives, Hence

o

() 072 (fes) (v o i)

g(Jy0 Jo0 Jgo 0 Jg-1) T

To recapitulate these results, the probability density function fX2 (v) of the X? statistic defined
by Equation Al is given by

N
fxz(y) = fy (T(- [y +N])

The function f, (v) is represented for y, a positive integer as the discrete form of the K - 1
dimensional convolution integral of a K - 1 dimensional probability density function g (J
T3 ¢ ++,Jg-1). Hence

1 25

y ¥y Iy ¥y 171, b a0 TR P PP
f,(y) = E E E E g(J,0 Jp0 Ja0 oo Jgoy)
J170 Jp70 Jg=0 Jg-170

for y, a positive integer, otherwise f,(v) = 0. The representation of e(J,, J,, J4, -+ Jg.,) is

1N
v (%)
eI, I, T30 o Jgey) <

) O ) (i) (v i)

when J, J, --- J,., are perfect squares, and N>yJ, +yJ,+ -+« + yJ,.,. Otherwise g(J, J,, J,,---
Jg-y) = 0.
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Appendix B

The Sizes of the X°-Statistic for Nominal Significance
Levels of 1, 2, 5, 10, 30, 50, 70, and 90 Percent and for
Equiprobable Categories Between 5 and 10 Inclusive
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Sizes of the X2~Test for 5 Equiprobable Categories

The Sizes with a Nominal Significance of

N
1% 2% 5% 10% 30% 50% 70% - 90%
15 .903 1,591 4,142 9.509 28.198 43.242 68.246 91.183
20 951 1,669 5.053 9.843 31,122 55.419 70.905 88.402
25 .838 1.634 4.592 9.264 29.329 48.856 68.762 91.947
30 .978 1.683 4,613 9.014 30.780 49.395 73.396 88.543
35 951 2.004 4461 9.399 27.920 51,511 71.027 91.094
40 870 1.970 4.830 9.478 29.707 48.364 - 71,044 89.735
45 .951 1.956 5.124 9.303 31.616 49.289 71.810 91,552
50 977 1.871 4,650 9.898 30.165 52.236 72.962 92.928
55 .888 1.897 4.838 10.392 31.181 50.338 69.398 90.483
60 9867 1.885 5.031 10,152 29.117 48.902 68.009 90.842
65 .958 1,990 4.920 9.977 30.548 51.494 69.882 91.992
70 995 1.971 4.984 9.938 29.818 49,418 70.196 89.827
75 .969 1.940 4.822 9.791 30,584 49.042 70.961 90.925
Sizes of the X? ~Test for 6 Equiprobable Categories
The Sizes with a Nominal Significance of
N
1% 2% 5% 10% 30% 50% 70% 90%

18 971 1455 4,610 9.959 27.877 52.579 70.908 89.984
24 917 1.892 4.389 9.644 28.282 50.698 74.092 89.473
30 .967 1.883 4.849 8.860 29.044 52.957 70.708 88.006
36 913 1.803 4.619 9.986 29.427 48.141 72.256 91,563
42 979 1.996 4.853 9.402 29.536 49,716 70.797 90.535
48 .948 1,892 4.611 10.203 29.491 49.578 72.095 90.654
54 .999 1.882 4.967 9.789 29.664 50.473 70.268 89.572
60 976 2.037 4.785 9.638 29.998 51.322 71.728 88.711
66 1.006 1.947 5.010 10.016 29.841 51.014 70.309 90.615
72 ©.989 1.893 4,931 9.774 29.886 49,275 71,318 90,784
78 .944 1.908 4.989 9.607 30.102 49,426 70.255 90.244
84 .990 1.981 4,868 9.919 30.133 50.479 70.916 89.653
90 .958 1.939 4.723 9.774 30.048 50.175 70.386 89.570
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21
28
35
12
49
56
63
70
77
84
91
98

105

24
32
40
48
56
64
72
80
88
96
104
112
120

- 1%

876
941
887
.955
.999
.959
1.002
942
973
1.007
978
1.006

970

1%

1.009
1.035
925
.982
.995
1.032
.966
976
1.004
1.013
970
.992
1.002

Sizes of the X2-Test for 7 Equiprobable Categories

The Sizes with a Nominal Significance of

2% 5% 10% 30% 50% 70% 90%
1.889 4.946 10.735 31,562 45.671 73.647 90.318
1.982 4.693 9.743 30.095 51.760 64.382 89.147
1.934 4,801 9.611 28.290 49.878 71.478 90.684
1.954 4.651 9.413 30.726 52.153 69.317 90.282
1.927 4.540 9.549 29.605 51.016 70.229 91.167
1.994 4.999 10.235 28.669 49.776 69.111 90.466
1.978 4.855 10.115 29.804 48.856 69.560 91.358
1.914 5.003 9.637 29.256 50.589 69.536 89.396
1.965 4.811 9.816 30.562 49.940 69.390 89.474
1.916 4.943 10.106 29,891 49,105 71.212 89.814
1.989 5.023 9.713 29.315 50.463 70.942 89.768
1.945 4.798 9.835 30.018 50.145 70.666 90.268
1,981 4.884 10.077 29.618 49.359 70.395 90.125

Sizes of the X?-Test for 8 Equiprobable Categories
The Sizes with a Nominal Significance of

2% 5% 10% 30% 50% 70% 90%
2.053 4.222 8.311 29.381 50.810 67.812 89.158
1.830 4.374 8.706 30.589 50.906 70.026 91.513
1.942 4.585 8.993 30.972 52.242 71.811 89.417
2.035 4.606 9.109 29.038 48.834 68.257 90.181
1.871 4.738 9.282 29.555 49.160 69.717 91.434
1.932 4.708 9.358 30.011 50.037 70.811 90.094
1.991 4.820 9.452 30.425 50.162 69.097 90.593
1.914 4,818 9.498 30.639 50.877 70.156 89.552
1.966 4.865 9.559 29.273 50.907 70.870 90.455
2.004 4.851 9.592 29.556 49,197 69.197 89.537
1.914 4,922 9.647 31.269 49.714 69.882 93.771
1.925 4.899 9.658 30.130 49.817 70.408 90.707
1.991 4.936 9.699 30.281 50.336 69.560 89.901
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Sizes of the X2~Test for 9 Equiprobable Categories

The Sizes with a Nominal Significance of

N
1% 2% 5% 10% 30% 50% 70% 90%
27 .900 1.785 4,460 8.431 28.118 46.972 69.027 89.573
36 .935 1.852 4.422 9.823 28.112 51.011 68.320 92,223
45 .949 1915 4.937 9.545 30.791 49.419 72.231 91.029
54 961 1.939 4.832 9.276 29.934 48.480 70,735 90.322
63 975 1.976 4,731 9.977 29.477 50.908 70.106 89.628
72 979 1.981 4.667 9.754 28.982 49.839 69.245 91.261
81 .988 2.007 4.995 9.523 30.417 49.079 71.132 90.645
90 .995 2.013 4.915 9.994 30.102 50.460 70.628 90.194
Sizes of the X2~Test for 10 Equiprobable Categories
The Sizes with a Nominal Significance of
N
1% 2% 5% 10% 30% 50% 70% 90%

30 1.034 1.925 4.584 8.606 31.898 50.245 71.481 89.686
40 977 1.898 5.033 9.383 28.865 51.166 72.120 90.042
50 .956 1.878 4.691 9.905 30.093 51.530 72.492 90.281
60 946 1.863 4.978 9.294 30.949 48.543 69.365 90.410
70 1.036 2.038 4.744 9.674 29.373 49.219 70.019 90.513
80 1.018 2.008 4.960 9.977 30.044 49,745 70.510 90.607
90 1.006 1,987 4.776 9.541 30.584 50.176 70,920 90.653
100 .996 1.997 4.941 9.795 29.533 50.474 71.235 90.693
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Appendix C

Tables of Critical Values of the X? Statistic for
Values of N Between 3k and 15k When k < 8 and for
Values of N Between 3k and 10k When 9 < k <10
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K= 3 N= 9
X FUx) X Ftx X Fix X Fix) X FOO X
0,000 08535 1,333 446946 24667 483432 4,000 +83432  5.333 .94955 6,667
0e66T 146944 2,030 468069 32333 483432 44667 294955 6,000 497516 7,333
- ST SRR CFTURCETIE T T T
X Fx) X Fix) X F(x) X Fix) X F(x) X
04200 21338 2,000 +62948  .3.800 «90687  5.600 +94102  7.400 .98979  9.200
0.800 237342 2,600 75751 44400 «90687  6.200 497759  Bl.COD 98979 9,80
1,400 ;62948 3,200 o82152  5.000 +91968 64800 497759 8,600 098979 10,400
- . K= 3 N= 117
X FO X FUO X F(x) X F(x X FUX) X
00182 +19560  1oB18 458680  3.455 480846 54091 494671 6,727 497353  B8.364
U727 435208 2,366 .74328 4,000 .86846 54636 296235  7.273 .97353 8,909
14273 258680 2,909 479022  4.545 290200  6e182 496235  7.818 599030
T S e e e
X RO xR X F(x) X Fix) X F(x) X
0o 006520 1,500 457637 3,000 »73285 44500 92957 _ 64000 495155 74500
“U.500 337816 2,000 .T3Z85  3.500 488486  5.0007292957 ~ 5,500 .98284  5.000
11000 137816 20510 173285 42000 188486  5.500 192957 7000 138284 81500
— e - K= 3 N= 13
X F(x) X F(X) X F(X) X FU0 X F(X) X
00154 416952 14528 o53116 24923 «82823 44308 +88958 5,692 496223 7,077
“D.EI5 30514 2,000 «66678 3,385 82823  4.769 493801 6,154 496223  7.538
1,077 053116 2.4€2 473136 3.846 485083 5,231 493801 64615 96869 8,000
- K'="73 N =""14" -
X FX) xR X Fix) X FUx) X F(x) X
0e143 415822 1,857 465171 3,571 483253  5.286 94178  7.000 298160  B8.714
“ULSTI 529007 = 24285 . 70445  %.000 88904  5.714 494178  Ta%29 .98537  9.143
1,000 50103 2,714 279486  4e429 491918  6.143 ,96689  7.857 .98537 94571
s — 3,143 .79%86 ~ 4eB5T <9IY18 T 6.5T1 SUBEEY T B.ZBE LUBSIT T -
- - T/ T - TKETTITTUNEYETT T T . - T
X FX) X F(X) X F(x) X F(0 X Ftx) X
04000 405274 1,670 .64920 34200 o81B72 44800 #90692 60400 496970 84000
“USK0U <3I644 2,000 464920 3,600 .87523  5.200 295715 65800 295970 84400
04800 431644 24400 ¢64920 44000 o87523 5,600 +95715 72200 »96970 _ B.800
~T.200 L 39B5T ~ 2830 LBIB7Z " 44400 J87523 ° 5,000 .957I5 " T 7.500 . 98435 3,200

22

FlX)

297516
«97516

F{Xx)

«98979
« 939436
»99893

F(x})

2 99C30
299588

Fix)

298284
298843
298843

F{X)

296869
«98160
299237

F{X)

298788
«99165
299667

F{X)

«98495
299332
«39332
99332

X F(X)

8,000 +98613
84667 099710

X FIX)

9.000 298843
9,500 «99588

X F{x}

80462 «99237
8.923 .99237
9.385 +99506

X Fix)

9,600 .99332
10,000 «99458
10,400 99458
10.800 499629



X FLX) X F{X) X F(X) X Fi{X) X - F(x) X F(X) X FiX)

0el125 ,i4lo4 1,625 559269 36125 278464 4e 625 492416 6125 496083 Tab25 298427 94125 99285
04590 ,257384 22000 465548 34500 .83486 54000 92416 °~ ~ 76500 ,97758 ~ ' B,O00 .98517 9.500 299397
0.875 ,45875 20375 475593 34875 ,B890U6T 5375 ,93851 64875 497758 84375 ,98676 94875 499701

1.250 .45R7ES 2,733 »75593 40250 289067 5750 «93B517 " "To2Z50 o 9TT58 " T BeT50 <IBETS T

X F{X) X FiX) X F{X) X F(X) X F{X) X FiX) X FX)
7,118 ,13283 1842 463295 3,647 o87127 50412 «93452 7176 297394 84941 499250 10,706 ,99725
02471 ,24668 2,225 ,72783 44000 o87.27 5,765 ,95858 Tu529 ,97969 "7 9,294 199380 oo
02824 ,43643 2,%5¢8 572783 4e353 490290 6ell8 #96762 7,882 ,98832 9e647 499380
1.176 .43643 2,941 476736 4aT06 490290 6,471 496762 "BaZ357798B37 T T0.000 99380
la529 ,57874 3,254 483361 5459 493452 6aB24 296762 84588 ,98945 10,353 .,99380

X FiX] X Fix) X F X} X F(X}) X F{x} X F{X) X FiX)
0e D) ,04428 1,67 258100 32333 ,82)45 5,000 «92447 62667 296747 84333 ,98669 10,000 .99494
3,333 ,27198 22170 +58luf 34667 ,B2045 5333 494345 ° T T7,00079832%° " Be.B57 .9B66I 104333 99715
JehbT ,27198 24333 5715720 4o 000G 285941 5567 294345 74333 98324 94000 .,98995
1,300 .43369 2,627 o1572C 40333 92447 64300 943457 T,86T7 98325 ~ T 9,333 L,TIIE3L
16323 ,53120 3.C.0 «B8204°% 40667 092447 6333 ,96747 8.000 .98324 9e667 299494

X F{X} X FiX) X F(X) X F{X) X F{X) X F{X}) X FiX)

2,175 ,iz.18 1.€34 459229 36263 284494 44842 290346 60421 96706 8,000 ,98596 94579 99372

Je421 ,22318 20270 «69244 3.579 +84194 50158 .93429 6eT3T 496945 '~ Be31l6 99143 94895 ,99372
D737 ,4L345 2,316 ,£9244 3.895 ,83200 50474 o95614 7,053 97374 Be632 499143 106211 499411
14053 ,4(0345 2,672 272463 4,211 488207 54789 «95614 " T.3868 ;973T& ~ “B.IAT 99143 ‘10526 299552
«368 ,53221 2,947 «78186 4e 526 ,9u346 6elU5 495614 T.684 298284 9263 499143

R= I~"N = _2¢C

X F(X} X F{X) X F(X) X FIX) X FiX) X FiX) X F(X)
0e120 :1.445 1,620 «£7346 3,100 ,82335 40600 489791 6.100 95485 T.600 .98382 9,100 ,99283
0,400 21460 1,910 .£6883 344C0 ,82335 4¢900 #93014 53400 962544 T49C0 098643 9400 ,99283
Ca723 206628 2,2 .0 266883 3,700 #86150 50200 94445 6,700 497458 80200 ,98643 9.700 +99563
1,000 ,36628 22570 70889 4oCC5 86150 5,500 494435 77 'T,000 ,97458 ~~BLS500 ,9B%43 h
14300 ,5.981 2,870 077566 4e3Q0 89791 5800 o 94445 70300 97776 84800 .98643

K= 3 N = 21 i

X F(X) X FOX) X FiX) X FIX) X F{X) X F(X) X F{X)
Ja"DC oi38L5 lo714 52497 30429 481270 54143 491285 60857 .96848 84571 .98831 10,286 99403
04286 ,23844 2,370 270190 3,714 488857 52429 «94522 Talb3 297455 Be 857 ,99309 10571 99657
0e571 ,23844 2,286 #70190 42000 +88857 S5e714 494522 72429 «97455 9e143 ,99309
D857 ,30144 24571 476866 40286 483857 64000 96848 ToTI% 9197577 "9,%29 7, 99309
lel43 ,52497 2,857 276866 4e571 91285 6e286 496848 8,000 ,98831 94714 99309
12429 ,E2497 3:143 76866 4857 291285 6e571 «96848 80,286 .98831 10.000 99309
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X

Je091
0,364
Jo636
0.909
l.182
le 455

0.787
0.348
Qo 629
04870
1,130
1.391

Qe

0,250
0,502
0,759
1.020
1.250

X

3,080
04320
02560
V.BOY
le04C
1.280
1.520

X

G077
0. 308
00538
"D.75%
- 1a8NC
le231
l.462

X

-0.000
00222
0,444

TDLEET w3218

0,889
1l.111
1.333

24

F(X)

+1lua92
219672
235992
35992
248232
253944

F(X)

210054
«18992
234632
234632
047144
252357

F{X)

23351
,2122¢
221226
35327
,4T839
47839

F(X)

229319
»17585
532480
»32%B0
244265
149482
258661

F(X})

2L 8965
,17033
»31377
231377
043112
448133
« 57260

F{X)

222988
219125
219125

543917
243917
243917

‘X

1.727
2,09
2,213
25545
2,88
3,061

X

1,622
1,923
25174
20435
20656
2,927

X

1.7¢9
2,0C0
22240
2.48)
2,729
22980
3.270

X

1,662
1,923
2.1%4
2-3E5
2,615
2,846
32677

X

1:5¢6
1,778
2.C%0
2,222
2,444
20667
2,869

F(X)

«63736
«£3736
2 €7136
« 73256
e 79487
¢ 79487

Ftx)

e 61741
«£1741
» 65722
e 72547
« 17760
217760

F(x)

47839
«£5280
«£5280
s 72105
e 721U5
72105

F(X)

« 58961
242436
068755
« 75075
«15C75
«798Ll4
«79814

F(X}

« 57260
«61172
« 58018
73495
73495
» 78059
» 78059

F{X)

060933
« 60933
« 67779
e 67779
«6TT79
. 72728
281575

X

34364
34636
3,999
40182
44455
40727

36217
3.478
3.739
44000
40251
40522

3.320
3,250
32500
3.759
409C0
40250

30449
3.680
32920
44160
4e40
4o 640
40 880

30308
3.538
32769
4e 00D
40231
be 462
40692

34111
3,333
3.556
3.778
44000
40222
debbh

Fix})

283938
«B83338
+ 36658
« 856658
.« 90442
293038

F{xX)

082426
«B2026
« 86507
«86307
289893
091789

FLX)

« 76844
285186
« 85186
«B85186
288,29
0 88u29

F(x}

282974
282974
287308
+9G225
e 9u225
096225
092048

F{X)

«82272
82272
« 86676
286958
+ 88958
« 88958
e 95713

F(X}

e 81575
s B81575
e 84734
« 84734
« 84734
« 89310
« 89310

X Fix)
'9+909
10.182

099481
« 99553

X F{X}

92478 «99334
9739 499407
10.000 99407
104261799407
104522 #99517

X Fix)

9.000
94250
94500
9.750

« 98850
¢ 99268
©99268
«99560

X F{X)

99438
99438

10.160
100400

(100640 499655

X F{X)

9a 769 299446
10.000 #99446
10,231 «99629

X F{X)

94333 +99158
99418
«99418

9556
9.778

10.222 499418

. 10e 444 439418

K= "3 7N =" 2z

X R X R xR
5.000 #93C38 60636 «96870 84273 »98716
5273 593038 ° T65909 497425 ~ T8s545 498716 °
5545 94522 TalB82 »98225 BeB1B 98839
54818 «949307 ©" 'T,455 <9B8Z25 7 THJ091 299053
60091 #95671 70727 «98225 9e 364 299396
60364 095671 8,000 .98225 94636 099396

K= 3 N= 23

X F{X) X F(x) X F{X)
4¢783 +91789 6,348 496230 7e913 498563
52043 ,91789 52609 »,97105 80174 .98563
50304 #93211 60,870 +97579 84435 299600
50565 «94130 "T5T307 497579 T TB.595 W 99052
50826 095661 70391 «97579 84957 099147
64087 095661 T7.652 097579 94217 099147

K= "3 "N ="72&"

X F(X) X FIX) X FiXx)
435200 «88229 6,000 +95010 74500 597870
40750 «91996 6,250 ,9588B4 TeT750 098662
50000 91996 6,500 »,95884 8.000 »98662
50250 «95310 T B.75D0 4 FBETE T BL250 .98662
565C0 «95010 7,000 97870 B4 500 «98662
50750 95010 7,250 497870 84750 «98662

K= 3 N= 25

X F(X) X FIX) X Fix)’
56120 92622 64800 96985 84480 .98814
50360 «93675 7,040 ,96985 ~~ 8.720 98988
50600 93675 7280 «97793 86960 ,99265
5¢B40 495133 "7 TT,520 &9T79Y3 T 9,200 99265
64080 «95944 T.760 98036 90440 499265
64320 296985 8,000 »98328 9.680 99289
656U «96985 8,240 ,98814 92920 299334

TRKETITUNETZE

X F{x)  x FIX) — x  F{x)
40923 291766 64538 496232 Bal54 098473
5,154 ¢93572 ~T55769 «96232°° ~8Be3B5 L98774
56385 93572 7.000 «97576 Be515 »98925
5eBIS T IELIZ 1231 JIT5TE T TBLBEL SYBI25’
54846 ¢95530 72462 498178 94077 298925
66077 96232 72692 «98282 94308 -,93083
60308 «96232 72923 .98473  9.538 +99346

K= 3~ NZT 27

X FiX} X  F(X) X FIX)
4s667 492921 65222 096650 7778 297778
44889 «92921° 6.4%& o96650 "Be000 498079
Selll 92921 62667 »96659 Be222 +98697
5333 492921 T G.BBY LUTTITE “Be &G4 JIBEIT T 10,000 +9VFIE
54556 »94049 75111 497778 Be667 299158
5.778 494349 70333 .97778 8889 +99158
66000 ¢94992 7.556 297778 9el11l 499158

10.667 499513



X

0.371
0.286
Ja502
0.714
D.929
1,143
1.357

D2069
0e276
0e483
04690
0897
1.103
1.310
1,517

-0.9200
0,200
2,430
Ne600
0.800
1.990
1.270
1,400

X

0.C65
D258
0.452
0. 645
0.839
1.G32
l.226
1,419
1.613

0e.N62
0,250
Qo437

U.525

0.812
1.00%0
1.187
1.37%

FiX)

228307
»15898
229589
429589
s4u542
245677
254825

F(X)

»08088
215441
228676
228676
.397C6
»44519
253342

53342

F{X)

202696
217402
217402
229545
240575
»433575
>4L575
»579380

Fix)

27598
214505
227169

, 271569

37530
242439
251167
251167
»54521

F(X)

s07368
214122
«26431

226401

»36792
«41396
249898
249898

X

1,571
1.786
2,0.0
2,214
2:429
2,643
2,857

lo724
1.931
2128
2345
2,5%2
2.739
2,946
3,172

>

)

oo PO W
N LR A
COVOVUOOO

P N )

WRNNMARONN -

1.8 6
2,070
2.194
2,387
245481
22774
2.9€8
3,1€1
34355

Fi{X)

054855
« 38299
2 £4679
072638
« 70998
«75913
e 75913

FiX}

«57169
o £3947
0 £9562
+£9562
074313
¢ 74313
« 78677
« 78677

Fi{x)

¢ 37080
«£3867
2£3807
« 63867
268934
«781C1
e 78101
«781C1

FIX)

« 60997
267259
e 67259
072268
212268
«15988
» 715988
«81354
« 84394

F(X)

« 53609
60288
265956
e 65956
70813
«70813
e75267
e 75267

X

3,071
3.286
3.500
3714
3.929
4el43
40357

X

3.379
3,586
3,793
4o D0
402C7
bealh
4e 621
4e 828

X

3,200
3,400
3660
34850
44000
b4e200
“e 400
&9 630

X

3,548
3.742
3,935
42129
40323
40516
4,710
44903
5097

X

3.C62
3,250
34437
30625
3,812
440310
40187
4e375

F{X)

e 79399
79399
e 84153
«87313
087353
+87313
e 89419

F(x)

e 83474
2 B6LOS
v BoY65
2863565
«88102
«89265
e9isll
«9i3)1

FLX)

281495
281435
«81495
086363
2863563
e 0677
0 JUBT7
29v0677

F(X)

» 84394
a 84394
286732
87590
« 83184
» 89184
e 31L63
292338
293799

Fix)

» 8U355
«83189
«83.89
«83189
«85456
«80708
« 88935
288935

X

44571
4786
5.030
52214
5,429
5e643
50,857

X

5.034
5¢241
50448
54655
52862
60069
60276
6.483

X

4a 800
5000
5,200
54400
526C9
5.800
6,000
6,200

X

54290
Se484
5677
5.871
6,065
64258
60452
Geb45
64839

X

4e562
4e759
44937
5-125
5312
5.500
54687
5,875

F(X)

29C145
291486
e 91486
293171
s 94224
«55488
v 95448

ria)

092381
293739
294664
294564
« 94664
094664
«96301
«96361

FIX)

590677
092,34
«92.34
-93177
« 95221
«95221
«95221
96686

F{x)

« 93799
«93799
293799
«9528¢%
«95289
+9582C
«96262
«9TU36
2971336

Fix)

¢ 90242
«91801
«92934
292934
292934
292934
094963
294963

X

0,071
6,286
6,500
6,714
62929
72143
12357

X

6,690
6,897
7,173
7,310
7,517
ToT724
7,931
8,138

X

6,400
6,6CD
6,800
7,000
7,200
7,400
7,620
7,800

X

T.032
7,226
T7.419
7.613
7.8006
8,.,9C0
85194
8,387
8,581

X

6,362
6,250
6,437
6,625
6,812
7.000
7,187
7,375

F{X)

+95488
«9548B8

+96637.

096637
297020
297388
» 98320

FX)

097125
297291
297599
«97599
298023
298270
+ 98270
«98279

F(X)

» 96686
296686
296686
236686
297111
« 97947
« 97947
298602

FIxX)

297434
« 37950
«97952
« 37950
298038
«38201
298459
298459
«98936

F(X)

295880
«96114
«96550
»96550
297120
297454
297454
297454

X

Te571
7,786
8,000
8,214
8e429

"84643

8,857

X

85345
8,552

" 80759

80966
9.172
9,379
9.586
9.733

X

B.00D
8.200
84409
8. 600
8,800
94300
9.2N00
9. 400

X

8774
Be968
9a.161
9.:355
9548
9,742
9935
10.129
10.323

X

7.562
T.750
76937
8.125
8e312
8.500
80687
8.875

FiXx)

+9820
«98301
298696
»98696
298696
98748
.98843

F(X)

298480
298839
+997 39
99009
299325
299305
299366
«99366

F(X)

298602
298602
«986M2
+99CC5
299.05
29905
539,95
299805

FiX)

298936
299193
499193
299193
,99287
,99430
299430
299465
299465

F(X)

«97716
«98174
298424
«98424
298854
+98854
«98963
.98963

X F(X)

9.071 «99019
92286 99319
94500 499356
90714 «99356
96929 «99541

X . F(X)

10.000 +99366
10,207 499466
10,414 499512

X F{X)

94600 499147
9.800 99494
10000 +99494
10.200 .99494
10,400 499657

X F(X)

10516 99496
10710 39496
10903 «99617

X FiX)

9.062 ,98963
3250 ,99116
9,437 «99200
92625 ¢9920C
9.812 499393
10.000 ,99393
104187 99537
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X F{Xx) X FUX) X F{X) X F{X) X F{X) X FUX) X F{X)
~0eCNC ., Lc4E6 1.6-6 0£2333 36273 278565 44909 o,91235 6,545 ,95973 84182 ,98461 94818 «9941C
2,182 ,159¢32 1288 »€0333 3,455 oB3823 5¢C91 ,93635 6,727 .97036 8,364 98461 10,000 »99410
22366 15963 2.7.9 ,€2333 30036 ,83625 5¢273 5935635 6,999 ,97236 Ba545 .98461 10.182 +9941C
2545 ,273325 2,112 2€5452 3,818 .B6352 50455 593635 7,091 97896 B.727 ,98658 104364 +99549
Is727 537097 25354 ,748.4 43000 038352 S5¢636 295423 70273 097896 84909 499162
2.919 , 37697 2,345 L 74804 4>182 288352 5.818 ,98423 7,455 ,97896 9,091 99162
1291 376937 2,727 2764804 42264 280332 6,200 .95423 7,636 597896 95273 .991i62
1.273 ,33654 2,979 278306 42545 LB9911] 6e18B2 95422 7,818 +98461 9455 29941C
1.455 ,33554 3,161 278206 40727 289911 60364 495423 8,070 +98461 90636 ,994:0
K = 3 N = 34
X F(X) X F{X) X F{X) X F(X) X F{X) X F(x) X Fix)
0,59 ,06958 1.647 oET£69 36235 281528 4e 824 o,91979 62412 496411 8,000 ,98394 9.588 99195
04235 ,12237 1-824 463837 3,412 481528 5,000 91979 6,588 ,97046 Bs176 ,98728 9,765 +99195
0,412 ,25113 2,17 443837 34588 #B84uzl 54176 591379 6,765 297046 8.353 ,98728 9.941 +99372
2388 ,25113 2.176 .£B8bA 3,765 +85.22 54353 ,93795 6,941 97246 8.529 ,98728 10,118 .99522
Do765 ,34926 2,37°3 ,£8384 3.941 .86833 54529 593795 7,118 597175 82706 ,98872
0,941 ,3%852 2.329 L2766 4e¢118 +80833 52776 294474 7,294 497418 8.882 ,99073
1,118 ,47964 2.7 6 272706 46294 o838874 54882 494984 Ta47l 497764 9.C59 .99I73
1,294 ,479b64 ?7,8%2 78158 40471 490346 60059 +95891 75647 497764 94235 599137
le471 551360 3,0 9 +8l5c8 4647 0913979 64235 495891 7.824 «9839¢4 90412 599137
K= 3 N = 3E
X FiX}) X F{xX) X F(x) X F(X) X F{X) X F(X) X Fi{X)
Qe 257 L2676% 1lo6.0 %6993 30143 .Bu576 4686 491295 6,229 296728 Ta771 298280 94314 +99234
00229 5153707 1,771 . €2654 3314 . 8U376 44857 491095 6,400 ,96495 72943 .98447 94486 «99234
0,427 , 24459 1,943 ;£2634 3,486 282829 5029 +91.95 6,571 ,96495 Bell4d 98447 94657 ¢99347
22571 L24439 2,174 o£7501 3,637 84152 54200 »93428 65743 096495  BaZB6 o9B44T T T 94829 499391
JeT743 ,34272 2,286 o€7561 32829 +B6233 50371 493428 62914 «96878 80457 ,98659 10,000 499508
D.914 ,386675 2>457 472059 440300 «B6533 54543 o94487 7,086 o97365 8.629 98789
1,286 .4685%3 2,609 072059 40171 »88u43 52714 494789 7,257 «97702 8.800 ,98789
1la257 .46853 2-870 477356 44343 +B9T774 54886 495355 Te429 «97702 84971 299C40
14429 250451 20971 .8C376 4e514 091295 66057 495355 7,600 98280 94143 .99C40
K &£737TRE 3T
X F{X) X F(X) X F(x) X F{X) X F(X) X F(X) X FIX}
=0e 00 522255 1.647T 457136 34333 ,81139 50000 +91939 60667 497055 84333 ,98730 10,000 +99285
Jalb7 ,14745 1,823 ,57136 34500 86031 5167 494026 §a833 97055 8,500 ,98730 104167 99461
Jo333 514745 2,070 462261 36667 «86001 54333 ,94026 7,000 97055 84667 ;99075 104333 ,99461
0,500 ,25381 2,147 271696 3,833 ,85001 50500 #94028° "~ 1,167 ,97792 ‘Be833 499075 104500 99602
0,667 ,35194 2,313 271696 44020 586001 50667 294326 72333 .97792 9.C00 +499G7S
04833 ,35194 2,570 4716954 4,167 487733 54833 494226 7.500 «97792 94167 299075
Le 70 235194 2o6¢7 575376 40333 087733 64 0C0 o 94699 7,667 497792 94333 .99¢75
14167 ,50594 2,813 ,75376 45570 «89219 60167 495987 72833 497792 9.500 ,99285
1,333 ,5u594 3,000 475376 40667 491939 6e333 ,95987 8,000 .,9805) 94667 499285

1.370 57138 3,167 481139 40833 ,91939 64590 ¢IT7T557 7 BLIBT L98TIT 9,833 L99285

X FiXx) X F{X) X F(x) X F{X} X F{X) X F{X) X F{X)
0,754 ,06418 1,676 460708 3,297 - 81419 40919 492194 6,541 496181 8el62 498612 - 94784 99453
De2l6 12343 1,838 .60758 3,459 .82483 5008l .92194 6,703 .96510 8.324 498612 94946 «99453
De378 ,23345 2,0 Q3 #£5751 34622 84478 54243 293¢5 6,865 ;96947 8,486 498715 10.108 +99453
Je 541 ,23345 2,162 ,65751 34784 284478 Se405 493588 775027 $96927 T T TBeE49 498715 106270 «99453 7
0.773 ,32655 2,3.4 «£9741 3.946 oBob54 5568 294618 7,189 97736 84811l .98806 104432 499504
0,865 ,372%56 2,486 469741 40108 088297 54730 494618 72351 97736 8.973 ,98806
1427 o45125 2,649 475190 45270 «90uT6 54892 295257 7,514 .98l48 94135 ;99048
1,189 ,45125 2,611 278750 40432 0 9uiT6 66054 536407 7,676 298148 Ge297 599244
1351 ,4845¢ 2,973 o787590 43595 ,9uu76 60216 ,96507 7.838 .,98148 94459 499316

ef14 ;54657 3,135 78750 . 44,757 «90uT6 64378 2967377 7 BoONJI 49B350 1. 94622 499316
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K = 3 N = 38
X F(X) X FiX) X FiX) X F(X) X F(X) X FIX) X F(X)
0.053 506254 1,632 59633 34211 86257 49789 91796 60368 «95777 Te947 98281 94526 «99297
TU0e2IT S 12086T  1¢789 59633 ~— 3368 ¢Bi635 ~—~ 4e947 #91796 5e525 «95429 BeIUS «9BZBI~ ~ 94684 299297
0368 ,22781 10947 464546 34526 +84140 50105 492983 60684 496855 86263 +98592 9842 99297
~Ue525 «22781 2« 105 . 545548 3.58% < 84140 5e2563 «93351 5842 c9I5B5D Be 22l ¢9B59Z 10000 = 99297
0.684 432072 24263 469055 | 34842 485825 5¢421 ¢94345 70000 097590 84579 +98840 10158 499377
TOVBA2TVI6284T T 2442173690557 T 44000 877047 T 54579 75T4UA5  T.ISB WYT590 B T137 <IBBAUT T T0IIE T IIREE "
1,000 44146 20579 74497 44158 489190 50737 494836 Te316 ,97821 Be895 99006 106474 299599
TLeISETYALRIAE T 20T3T JTTESE 43316 4891907 5,895 SISEIG 154714 ¢I718Z1 ~ ~ 9JeU53 4990TE —
14316 ,47630 24855 477656 4e4T4 ¢89190 64053 ¢95414 70632 97821 9+211 499237
TTehT% +540L7 35053 ¢ 17658 %537 +8IIVT Be2ZIl o9541% Te 189 +980938 Fe 308 o J9Z3T1
oo ETTT K= "3 N = 39
X F(Xx) X F(x) X Ftx) X FIX) X F(X) X F(X) X F(X)
~0+000 202085 1,538 454236 3,077 478533 4¢615 490170 6.1;54 « 96099 74692 98201 96231 «98943°
TOSISHE o I36987 T 15662 454236 T T34231 4B3662 4769092529 ~ 6308 <96099 7845 <982 - [
0,308 +13698 1.846 +59334 34385 483662 40923 492529 60462 496099 84000 +98653 94538 «99182
U452 23708 Zo0C0 S €878Y 305387, 83862 T 5. . o ° . ° . .

00615 233000 2.154 468781 34692 483662 S5e231 92529 66769 o97008 8308 098653 9e846 99457
T 0L T6T L 33T00 " 2.3T8B L6878l 34846 485541 ° 54385 0925297777 o923 & 9TO0F T T B HBZ 4IBE53 10,000 SUFEST
0923 033000 24462 472539 44000 85541 50538 +93320 T+077 297008 84615 298653 106154 499457
LGOI VATEEY T T 24615 472539 4154 $8716F 7 75,692 994826 T 7231 S 97008T T Ba 169 0989437 T 104308 ¢ 99590

1le 231 047849 22769 472539 4e308 490170 5846 494826 Ta385 497332 84923 298943
- - s . Be&62 T IUITU T 6,000 96099 Te538 <9BZ0T TeUT7 98943
K= 3 N= &0
_5 FLX) X F{X) _{7' f(X) X FIX) X F(X} X F(X} X F{X)
0050 ,05956 1lo7C0 «57844 34350 »82151 54000 «92104 65650 096973 84300 498332 94950 +99411

T 04200 STIGBE T 1eBEU 4 6ZB54 0 34,500 o BZIST | 5,150 L9324 . . . . %% 10 .
04350 «21810 2,000 ,62854 34650 o84436 50300 «93247 64950 #97463 84600 098889 106250 499411
- . TTTT251T0 L 66909 3,800 86225 5o 450 ¢ 95000 To 00 o 97463 Be 750 < JB99% 10300 & 99554
06650 -30658 20360 466909 3,950 «88129 S«600 «94857 70250 97463 80900 +98994 104550 +99550

T0CBO0 534857 0 204507 £ 72461 4,100 «BB129 ° ~ 5,750 T94B5T ™ — 71,4007 ;9TTZ6 " 9,050 99172 I
0,950 +42595 2.600 476080 44250 488129 5900 «94857 Te550 498053 94200 099172

TTTSTI0U T 42595 T T2 T507 4 75080 44400 488129 T 64050 595078 T 747007 98053 T 9e3507G99172 T
14250 45839 20,900 »76080 49550 590521 60200 «95496 - 72850 ,98200 9500 +99172

T L R00 51923 34050 4788637 T 44700 (30521 B5e350 496023 B.000 <98200 J2650 «99247

14550 57844 32200 +80003 44850 491476 64500 +96023 Bo150 +98332 9800 +99372

Tt T T K™= 3 N = 41

X Fxy X F{X) X F(X) - X FIX) X F(X} X F{X) X F(X)
0049 +35814 1,659 ,56864 3268 o81786 44878 491833 60488 «96796 84098 498356 9707 99387

U195 . 112407°
0e341 421318
. L]

00634 ,30136

TOSTBO W 34T T

06927 #41725

TTeB8057,61755"

10951 4€1755

° *E6Z50
20244 ¢ 66250
Za3907 . 717867
22537 75046

3.415 oBLl78B :

34561 483620
L] L]
3854 487252
4,000 .87252"
4el46 487252

54025792648 — 64863% (95796 B, Z4% .9B58F

50171 492648 60780 «97097 84390 +98690
- L] - - - -
54463 494236 74073 «97097 Be683 498892

10,000 99387
L] »
10293 ,99522

56107494235 T 220 97440 8,829 98982
50756 «94236 Te366 «97680 8976 98982

T L1073 75AITZ5 T 2468377750486 T T 44293 4872527 T 54902 <« 94545 7T T To51Z +97680° T J.127 98982
14220 045097 20829 +75046 40439 90100 60049 95388 74659 98052 94268 «98982
— La386 «0I371 2o 16 {17063 44585 4 9VUICO 64195 #95503 1+BUD 93052 Fed15 99092
14512 56864 30122 79183 4eT32 «91402 T«951 «98356 9561 +99241

6e341 495903
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x FX) X rex) X Fix) X E(X) X F(X) X FIX) X F(X)
-1,930 ,73.938 1,371 L5L6u9 3,143 481561 4,714 290963 6,286 496125 7,857 ,98i45 90429 499201
74142 L1791 1,7'% ,56648 3.286 081361 44857 290963 60429 ,96125 B.00N0 ;98145 9.571 99384
0,286 ,i.791 1,837 L€6053 3,429 4Risnl 5,300 90963 6,571 96125 8,143 ,98524 9,714 «99384
7.629 12242 2,070 ,66353 3,571 483363 S.143 ,91864 6,714 .96125 8.286 .98524 94857 «99384
0,371 L3i.cu 2,143 66753 3.714 485363 54286 .933576 6,857 296516 8,429 .98524 10,000 .99384
1,714 L1106 2,26 4 £9857 3,857 483112 5.429 293576 7,000 .97580 84571 98524 10,143 ,99384
0,857 , 3,560 2,429 2£9857 4,000 2 B8I5T 5,571 95044 7,143 ,97580 82714 498832 10,286 «99384
1,3 451275 2.571 ,69357 4,143 ,8535) 5.714 ,95344 7,286 97589 84857 498832 10,429 .99495
1,143 L4278 2,716 76222 4,286 3Bd305) 52857 495,44 7.429 ,98145 9,000 »,99¢92  10.571 499495
1,286 ,514)0 2,317 ,76723 4,429 ,90963 6,000 95044 7,571 ,98145 9.143 ,99201 10,714 99553
1429 ,5.6." 3,: ) .Al3ol 45571 590963 9,143 96125 72714 298145 9,286 99201
K = 3 N = 45

X FX) % FLx) X Fx) X F{X) X FIX) X F(X) X F(X)
9,747 .76 1,¢ 555217 3,116 279072 40631 90559 5,1B6 96118 7,721 297776 9.256 +99152
0,184 ,1.741 1 LE31T4 3,256 o 79872 4,791 .91803 60326 ,96118 7.860 98162 9.395 99152
1,326 ,20463 1 €01 74 3,395 >Recbb 5,939 , 91803 65465 ,96683 8,000 ,986457 9,535 »99152
0,465 ,2,452 2 264263 3,535 ,84159 50070 +92664 6,605 96683 8,140 .98600 9,674 +99203
72625 25889 2. 264263 3,674 286ic8 5.209 +93020 6.744 ,96683 8.279 98600 9.814 .99338
0,744 ,223993 2,279 ,6987% 3,814 .856158 54349 293620 6,884 597911 84419 298821 9.953 .99338
12384 ,45327 2,6 9 ,73722 3,953 .86.08 5,488 ,93¢2C 7,023 297402 82558 298821 10,093 499517
1,721 ,40327 2.3I3 13528 4¢293 ,36.68 5,628 ,93838 T.163 ,97402 B.698 298821
12143 43617 2,088 ,73523 4,223 ,30892¢ 5,767 2943964 74302 .97599 8.837 .98821
1,212 ,49438 2,8.7 .76293 4,272 ,88325 5,967 295749 7,442 ,97599 8,977 .98926
1,442 L3907 2,917 L, 17600 4,812 289841 64947 595909 7,581 ,97776 9.i16 ,99C03

K= 3 N= 4&

X LX) x F(X) X Fix) X F(X) x FIX) X F(X) X F(X)
0,045 1,55 ,354322 1,045 ,79489 44,545 L9051 6345 ,95913 7,545 ,97788 9.C45 499118
7,182 1,652 ,59159 3,182 079489 4,582 ,91189 6,182 o95913 7.682 ,98082 9.182 .99118
G, 318 1.8°3 ,59159 3,318 ,R1449 4,818 ,91:i89 6,318 ,95286 7.818 ,98227 9.318 499118
0,453 1,75 ,6363% 34455 483533 4,955 ,92191 6455 ,96284 7.955 ,98476 9.455 ,99253
1,391 2,7%1 ,63c33 2591 ,855.,7 5,791 292981 6,591 96284 8,091 ,98476 94591 .99298
2,727 2,277 89227 34727 33507 5,227 .92980 6,727 ,96694 8,227 298600 9.727 499298
2,854 2,314 ,72504 3,864 585357 5,304 ,92987 6,364 ,96995 8,364 298600 9,86% ¢99406
1.2 2.5 ) .7255¢4 4.03) 0B3307 52570 293432 7,900 ,96995 84500 ,98600  10.000 .99406
14135 2.6 b ,72724 40136 JAF33K 5,036 294261 7,136 ,97427 84636 .98630 10,136 .99489
1,273 2,773 ,75367 44273 ,A8168 5,773 , 945862 7,273 ,97427 8,773 ,98743 10,273 .99489
1,497 2.4 9 ,768:1 ° 4,479 ,8977; 5,909 , %503 7409 ,97783 8,909 ,98937  10.409 «99523

K= 3 N= 43
X Fix) x E(x} X F(X) X F(X) X FIX) x F(X) X F{X)

=30, Leil 1,2 ) ,54177 3027 79107 45890 ,90355 6,400 ,95616 8,000 .98330 9.600 +99125
0.132 ,1,995 1.733 ,€3553 3.333 L6121 4,933 ,92259 6,533 ,96875 8.133 ,98414 9,733 ,99277
1,267 .1.63 1,847 ,€3%,3 3,007 281221 5,007 .92259 6,667 96876 84257 .98414 9.867 .99277
1,203 L, Z0745 2.3 3 ,63703 345670 o85.74 5,230 ,93911 6,817 ,96875 6,400 .98742 10,000 ,99353
De513 LIys33 2,13 ,£7129 3,733 480334 5,333 .93911 6,933 ,97557 8,533 ,98885 10,133 ,99494
3,067 .2v123 2.2-7 o€7329 3,857 , 80934 5,467 ,93911 7.267 97557 8.667 298685 10,267 +99494
1,300 ,29333 2.0 ) ,£7329 4,u.0 280534 50693 .93511 7,270 ,97557 8.800 ,98885 10,400 .99494%
2,933 43139 2,233 ,73:17 4,133 ,893.3 5,733 ,95:58 7,333 ,97557 80933 ,99i25 10,533 ,99603
ie 5T 3 2,67 o 13837 4,267 289533 5,867 ,95158 7,467 97557 9,067 «99125

1.200 49195 2,571 L7917 4, 47D ,89333 6,700 ,95158 7,550 ,98732 9,200 .99.25

1,233 ,29196 2,9.3 519117 4333 ,39333 54133 ,97i58 7,723 ,98032 9,333 599,25

1,487 ,%9198 3,27 479117 4,567 539353 6,267 ,95!58 7,867 ,9833% 9,467 299125
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N.6c?
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6.158
0.579
1.c00
1.421
1.R47

F(X}

02203
«2203C
« 2945

Fix)

07160
223269
PRETIS T 4

X}

.)4297
+19107
Laltbl
«4lb61

Fixy

05873
« 16969
«30%41
42120

[P e]

01468
15564
«21202
30057

F{X)

.04992
16974

« 26958
37342

F(x)

«N6739
14078
« 32050
« 32050
< 46R5S

FUX}

.04268
.1493¢
L2347
+3213
L4%326

X

2,000
2.667
3.333

X

2,077
2.692
3.30%

X

2.571
3.143
3.714
4.286

X

2.333
2.807
3.400
3.933

X

2.000
2.500
3.N00
3.500

X

2.059
2.529

3.000
3.471

X

2.444
2.889
3.333
3.778
4.222

X

2.263
2.684
3.10%
3.526
3.947

= 4 N = 12
FUX) X Fix} X (%) ¥ FIx} »
5107 4,000 ,73%]0 6.000 .9149¢ 8.000 .9630% 1u. 000
«HC205 4.007 JR5816 b.66T 93475 A.667 .9u23} 10.667
L 71101] 5.333 80906 7.333 9517z 9.333 ,08231 11.233
= 4 N = 13
LX) x Fix) x FOx} x FIX) x
48507 3.923 .76000 5.769 BR412 7.615 .96206 Q462
«H1394 4.938 .84055 6.385 .933R3 8.231 97127 10.077
.6783° 5.15%4 .85324 7.000 .G946T2 R.8%6 97127 10,692
= 4 Rz 14
F{Xx}) X FiX} X FIX} X FIX) X
. 58199 4.857 JR&T26 7.143 .93989 9.429 .98339 11.714
-68348 5.429 .87R)4 7.714 .95412 19.000 .98741 12.286
« 75866 6.000 .92539 8.286 97667 10.571 .98956
+«75866 6.571 .92539 8.857 .976€7 11.143 .989%6
= 4 N = 15
Fix) X F{X) X FiX) b3 FiXY X
56226 4,267 .R0R93 6£.600 .92922 8.733 .97553 10.867
« 60455 5,000 .B%203 7.133 .94734 9.267 .g7855 11,400
68207 .533 .BRO22 7.667 96244 9.400 .98325 11.933
.77873 6,067 .9043R 8.200 .96647 10.333 .98996
= 4 N o= 16
(X} X F(x) X Fix) x FI{X) X
<6105 4,000 .75401 6.000 .89490 8.000 .95917 10.000
.573%81 4.500 .R)711 6.500 .93920 8.500 .96991 10.500
+ 60299 $.000 .84933 7.000 .923%20 9.000 .97554 11.000
« 73992 5.500 .R7510 7.500 .95665 9.500 .98541 11.500
= 4 N = 17
Fix) X Fi{X) X FIX) X F(X) X
«49323 3.941 .74541 5.824 .89941 7.706 .96002 9.588
.55028 4.412 78915 6.294 91995 8.176 .97116 10.05%
+63301 4.882 ,84906 6,765 ,92565 8.647 .97401 10.529
12544 5.353 .87188 7.235 .94005 9.118 .97972 11.000
= 4 N = 18
Ftx) X Fix) x F(x) X FLx) X
.56483 4.667T .BLH92 &£.889 .93377 9.111 .57910 11.333
«b4al86 5.111 84603 7.333 .94930 9.5556 .98251 11.778
62186 2.556 271469 7.778 .96106 10.000 .98r01 12.222
L T4327 6,000 .89440 8.222 96657 10.444 .98801 12,667
STP274 o0.444 93377 PLo0T L9665T 10.R9 .99092
= 4 N= 19
E(x) X k(X)) X F(X) X Fix) X
49594 4,360 79504 6,476 91716 8.579 .96830 10,684
«57318 4. THY .R2553 6.895 937718 9.000 .97721 11.105
£7226 5,2 -8n0 7.316 94491 9.421 .9841% .526
£ 70275 b-bgk .8883% T.7317 .95294 Gtbe .38473 l .Q£I
.75323 6.05%3 90860 R.158 .on728f 10.c63 .Q8570 12.3¢8

FAX)

«98TGn
LR T YK
«u2s s

F (X}

+98032
< 96860
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FiX})
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-+ 99565
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F(x)

-98743
<98966
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Fix)
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EtX)
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FiXx}
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X

le 00D
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X

12.000
12.500

X
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FUX)

99464
« 99808

F{X)
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Fix}

Fix)

Fix}
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.99628

E(X)
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FXx)

FX)
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K= 4 _N=_27
X TERY T TR TR T T TR T TR T T T TN R0 T TN TR T T T TR T TR T TR
01N 02623 2.185 250501 .78092 61333 .91319 8.407 .96827 10.481L .98664 12.556 .99534
_0.407_.09508  2.481_,53655 4.556_.79663 6.630 ,92986 8.704 .97036 10,778 ,98862
0.704 .15410 2,778 5886 4,852 83409 «924 .9333 . 97537 074 -99
: 2 2 3:923 -83192 9336133337 2:98Q -3l 118732338k
1.296 «31540 3.370 67494 5.444 .86719 7.519 .94913 9.593 .98231 11.667 .99331
1,593 .35228. 3.667 ,11833 5¢741 .88945 7.815 195429 9.889 .98253 11.963 .99430
1.889 .41950 3.963 . 75589 6.037 .89302 8.111 ,96100 10.185 .98423  12.259 .99499
= 4 N =
x TR X OF(x) X F0 X (X1 x— F X T F X Fix}
~0.000 .00656 Z.000 .48185 4.000 74878 6.000 .90209 8,000 .96366 10.000 .98451 12.000 .99310
0,286 .07541 2.286 .49524 4,286 278854 86_ 90933 8.286_.96609 298572 12,286 99466
0.571 .10553 2.571 .56461 4.571 .79688 92151 B.571 .96609 .98945 12.571 .99511
0.857 21073 2,857 .60477 4,857 ,B2649 _+92343 84857 .97316  10.857 _.99007.
5 . 3.143 .63956 5.143 .84266 L94016 9.1437.97361  11.1437.99115
1.429 .33696 3.429 ,66984 5.429 .87636 .94382 9.429 .97937  11.429 .99153
Y118 73602T B.T1% 74878 5.714 .88610 95777 9.714 .98209 11.714 99241
X Fixy ™™ 77T % Fxi X Fix1 X Foa T 8 TR X F(xX)
6,103 .02377 7.034 47766  3.966 ..74266 7,828 .95619 9.759 .98202 11.690 -99310
0.379 .08617 2,310 .50077 4.241 ,76472  bHa172 90711 8.103. .95914  10.034 .9832C 11.964 .99391.
0.655 «14163 2.586 ,55061 4,517 -80808 6-448 .9155% 8.379 .96308 10,310 -98675 -+ 12.24l 99475
. 2.862 (81238 21338 13332 8:212 AN% locdbe 138543 18:8%% S3I3
1.207 .28896 3.138 .64473 5.069 .84525 7.000 .93688 8.931 .97453  10.862 .9893L
1.483 .32779 3.414 .68730 5.345 .86542 7.276_.943 9.207..,97735  11.138 ,99049
1.759 +39342 3.690 72417 5,621 87046 7.552 .94926 9.483 .98135 1l1.414 .99126
K= 4 N=z_30
X Eix) X FIx) X F X1 X FiX) xR X TTFix0 X FixX)
0.133 .03343 2.000 .41102 3.867 .75948  5.733 88331  7.600 .94795  ©.467 -97893 11.333 .99190
0.400_.07274  2.267 .50763 4.133 .75948 . 6.000 .90551 _T,B6T7 495662 .. 9.733 ,98084  11.600..9919Q.
0.667 17673 2.533 .54988 4,400 .79289 6.267 .90557 8.133 .96411  10.000 .98285 11.867 .99392
—0.933 .17673 2. L 61 aB2204 . £.533 ..9184% . B..400. -2641) _ 10.267. .9BL&0 . _12.123...99446
1.200 .27755 3.067 .62425 4.933 .83528 6.800 .92834 8.667 .97151  10.533 .98660 12.400 -99495
_ 1.467 34862 3.333 ,65989 _ _5.200 ,83528_ _ 7,067 _.94099 __ 8.933 .97322 10.800 .98933 12,667 99495
1.733 .41i02 3.600 .69362 5,467 87460 7.333.94099 9.200 .97893  11.067 .99113 12.933 .99548
K= 4 N= 31
X FIXT X (XD X FTX7 X FIX7 3 FTX7 X FiX7 3 F(X7
T.097 02155 T.903 .%4845  "3.710 .71985 5.516 187226 7.323 94575 §.1297.97447 10,935 .9896%
0.355 .07916 22161 .47409  _3.968 .73757 5.174..8929] . 7.581 ..94886 9.387 .97764 11.194 .99052
13 .12953 2.41g .52428 4,226 277970 +032 .8980 .839 .95593 9.645 98200 1.452 .9911
3:439 2928, _4:232 <1AAI0  A:9R7 -8380%  1- -2:383 128498 23514
1.129 .27026 2.935 ,61086 4,742 81777 6.548 .91963 8.355 .96724 10.161 .98593 11.968 .99371
1,387 .30384 3.194 ,65513 5.000 ,B4333 ¢ ) 8.613 .,96791  10.419. 98761 99425
1.645 36561 3.452 .69420 5,258 .84791 7.065 .93573 8.871 .97101 10.677 .98878  12.484 .99521
3 F(X) X FiX) X F(X} 3 F(x) x F(X) x Fix) X FIX)
0. 00540  2.000 .43733 4,000 .74025 6.000 .88706 8.000 .95494 10.000 .98316 12.000 -99371
0.250 .06297 . 2.250 ,50360 4.250 .77302 6.250_.90837 B4250 96361  10.250 498474  12.250 .994B83
0.500 .08655 ~ 2.500 .54268 %.500 .79120 6.500 .91338 8.500 .96762 10.500 .98601 12.500 .99503
0.750 17939  2.750 57714 ___ 4.750 .8298]} 6.750 .93208 8,750 97117 10.15Q - .
1-000 .21969 3.000 ,60767 5.000 -84120 7.000 .94015 9.000 .97323 11.000 .98959
1.250 .29133 3.250 .68876 _ 5.250 .B6062 7.250 .94366 9.250_.97947.
I.500 .31244 3.500 ~ 68876 5.500 .86943 7.500 .94366 9.500 98053
1.750 42479 3.750_.73109 5.750 88471 7.750 .95429 9.750 .98241
K= =
X FIX) X Fix) X F(x) X Fix) X F(X) X FiX) X F(X)
0.091 .01979  2.030 .44468 3.970 .75441 5.909 .B89515 7.848 95707  9.:B8 .98160 11.727 .99254
04333 207256 4.212 .78034 84091 .95020  10.030 .9831) 11.970...99361
0.576 .12006 2.515 .55176 4,455 79541 6.394 .91319 8.333 .96648  10.273 .98607 12.212 .99394
- BBl dIAG - — - S 15D L SRLGY- - o515~ TR S5 OPeF 2
1,061 .24984 3.000 62710 4.939 ,B82465 6.879 .93119 8.818 .97000 10.758 .98869  12.657 .99544
1.303 .2B438 3.242 .66516 5,182 .84750 7.121 o 9.06) ,97556. 11.0Q00 .98989
1.545 .34416 3.485 .68531 5.424 .B6897 7.364 .94102 9.303 .97715 11.242 .99158
1.788 .422%2 _ 3.727 .70796 5.667 .87862 1,606 _.95242 9.545 .98000 _1).485_.99190
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K= 4 N.= 34
X F{X) X FiX) x FiX) X FIX) X FIX} X
0.118 .02804 2.000 .45290 3.882 .73981 5.765 .88342 7.647 .95316  9.529
0.353 06147 2.235 .49334 4,118 77164 6.000 .89577 7.882 .95557 9.765
0.588 .15118 2.471 .56565 4,353 78618 6.235 .91203 8.118 .96395  10.000
0.824 .15118 2.706 56565 4.588 .78618 6.471 ,91203 8.353 .96395  10.23%
1.059 ,24071 2.941 60146 4.824 .8B3117 6.706 .92094 8.588 .96701  10.471
1.294 .30474 3.176 .63575 5.059 .84121 6.941 .93249 8.824 .97020 10.706
1.529 .36183 3.412 .70396 5.294 .86763 7.176 .94263 9.059 .97574  10.941
1.765 .36183 3.647 .70396 5.529 .B6763 7.412 .96263 9.294 .97576  11.176
K= 4 N= 35
% Fix) X FixT X Fix) X Fix) X Fix) x
0.086 .01817 2.143 .46990 4,200 76886 6.257 .90631 8.314 .96260  10.371
0.314 ,06723 2.371 .52136 4,429 ,79668 6.486 .91884 8.543 .96902 10,600
0.543 .11084 2.600 .55467 4.657 ,80201 6.714 ,92291 8.771 .97111  10.829
0.771 .16347 2.829 59863 .—. 4,886 .82950 . 6+943-.93193 92000 297508 - - 11,057
1.000 .23484 3.057 163802 5.1i4 .85329 T.171 .94174 9.229 .97757 1l.286
1.229 .26536 3,286 .66364 5.343 85985 7.400 .94773 9.457 ,97930_ 11.514
1.457 .32166 3.514 .68256 5.571 .87188 7.629 .94900 9.686 .98104  11.743
1.686 .39838 3,743 .72751 5.800 .88643 7.857 .95370 9.914 .98260  11.971
1.914 .42216 3.971 .75035 6.029 .89509 R.086 .95R1B  10.143 .98371  12.200
4 Nz 36
x Fix) X FiX) x Fix) X F{X) X F(X) X
~0.000 .00454  2.000 .45199 741377 6.000 .90260 B.000 .95680  10.000
0.222 .05360 2.222 .48945 _ .78334 6.222 .91268 8.222 .96580  10.222
0.444 ,07568 2.444 .52296 .79591 b.444 L91717 B.444 96737  10.444
_0.667 .15507 _ 2.667_.55306_ .R1787 6.667 91717 8.667 .97017  10.667
07889 .19075 2.889" .63410 .B2789 6.889 ,93126 8.889 97137  10.849
1.111 .25498 3.111 63410 .84563 7.111 .93211 9.111 .97375 11.111
1.333 .27417 3.3337.67759 L4834 7.333 .94372 9.333 .97575  11.335
1.556 ,37765 3.556 .68720  5.556 .R7353_ 7.556 494907 9.556 .98030 11.556
1.778 .3R8933 3.178 .72189 5,778 .B7971 7.778 .95382 9.778 .98127 1l.778
K= _4_ N = 37
X FiX) X TFo0 TTTox T rxy X Ftx) X F(X) X
0.081 .01681 T T2.0277.44340 7 3]973 .74700 5.919 .89074 7.865 .95305 9.811
0.297 .06219. | 2.243 .49949. . __4.189_.77274 . . 6.135_,90267 8.081 .96077  10.027
0.514 .10345 2.459 .53099 4.405 77908 6.351 .90752 8.297 .96312 10.243
—0.730_.15248 .~ 2,616, 8736b_ 4 e b 6B Yk 52 B - =~ Bs 5Ll 96733 10,459
0.946 .21869 2.892 61185 4.838 .R2928 6.784 ,92953 8.730 .97005 10.676
l.162 ,24963 __ _.__._5.0594 ,83984 . _7,000 .93572_. B8.946 ,97181. 10.892
1.378 .30414 5.270 .85831 7.216 .94008 9.162 .97600  11.108
1.595 37675 ___3.541 70363 __ 5,486 87071 _ 7.432 .94759_ _ 9.378 .97842  11.324
1.811 .39776 3.757 .73055 5.703 .8B024 7.649 .94980 9.595 .98045  1l.541
= K = & N = EY:
X Fixd X' FiX) xR X F(X) X FUX) X
0.105 .03395 2.000 .4451% 3,895 73869  5.789 .AADL7 7684 .94955
0.316 .05284  2.211_.51458 _ 4,105_.73869 6.000 .89084 7.895 .95401 9.789
0.526 .1312% 2.4217.51458 43167 .78770 6.211 .90500 8.105 .96146  10.000
0.737 .13123 | _2.632 _.54984 _ _4.526 .79875 __ 6.421 .917b1l_ _ 8.316 .96146 10,211
0.947 .21178 2,842 58394 4,737 JA2835 6.632 .91761 8.526 .96762 10.421
1.158 26918 4,947 .82835 6.842 .93116 8.737 .97163  10.632
1.368 .37143 .84646 7.0%53 .93425 8.947 .97382  10.842
_1.579 .32143  3.474 .68990  _5.368 .86088 7.263 .94530 9.158_ .97382  11.053
1.78T L 40676 3.684 77394 5,579 88017 7.474 94530 9.368 .97926 11.263
K= 4. N= 39
X F{x) X Fix) x F(x) X Fix) X FIx) X
"0.077 01557 1.923 .42374 3.769 .72196 5.615 .87438 7,462 94409 9.308
0.282 .05803 2.128 .47353 3.974 .75123 5.821 .88906 7.667 .95265 9.513
0.487 .09624 2.333 .50560 4.179 L75711 6.026 .89399 7.872 .95554 9.718
~ 2.5 s p3B5...78680 .. £-231..99473 ~ 8.077-.96096 9,923
0.897 .20647 Z.744 .58751 4.590 .81294 6.436 .91729 8.282 .96433  10.128
__1.103 .23426 _ 2.949 .61271__ 4.795 .82065 6.641 ,92478 8.4B7 96666 10,333
1.308 .28579 3,154 .63224 5,000 .83491 6.846 .92671 8.692 .96942  10.538
1.513 .35660 3.359 .67865 _  5.205 .85130 7.051 .93304 8.897 .97185  10.744
T1.718 .37865 3.564 .70278 5.410 .86137 7.256 .93847 9.103 .97356  10.949
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FIX) X F(X)
.98008  11.412 .99073

.98292 1l.647 ,99179
.98435 11.882 .99389
.98435 . _ 12.]118 99389
.98791 12.353 .99495
.98895  12.584 ,99549
.98985

.9H985

Fx)’ X Fix)
L9R8536  12.429 .99471
L9BTE2 . 12.6%7 ~99499
.98875  12.886 .99528
.95028

.99186

+99199

.99272

.99423

.99425

Fexo T % By
.98494  12.000 .99308
£98494 12.222 .99461
L9ET3L 12.444 .99461
«9B78Y 124667 ..99537.__
L9BGAL

-99027

L95097

.9cl8a

.99270
“F(X) x Fix)
.98191  11.757 l99258
©98461 . 11.973 .99344 _
.98522  12.189 .99430
*BBAIR. R BRI Oe——
.98814

. 96870

+99000

.99129

.99207

Fix) x Ry

T79.5797.98089 11.474 .95232

.98232 ¢ 11.684 .99232 _ _
.98232  11.895 .99326
298364 __12. 9.
.98530  12.316 .99458
.98871 _

.98871

.99040

.99136

FiXx) X Fix)
.97559  11.154 .9%020
,97947  1L¢359 .99074
L9H0B4  11.564 .99132

~R8303 ~ i~ 769~ 5923
298550  11.974 .99356
298577 12,179 499439
+98703  12.385 .99455
.98937  12.590 .99544
98944



X

-0.0t0
0. 200
G.400
e 600
U.HOO
1.000
l.200
1.400
l1.600
1.206

0.073
0.268

8:683
0.H54
1.049
1.244
l.439
l.634
1.829

X

.095
0.26¢&
0.47¢6
0.667
0.657
1.048
l.238
1.429
1.¢19
1.R10

0.070
0.256
Oetg2
0.628
0.814
1.000
l.186
1.372
1.558
1.744

X

~0.000
0.182
0.364
0.545
0.727
0.909
1.091
1.273
1.455
1.636

X

0.067
Q.244
0:458
0.778
0,956
1.133
1.311
1.489
L6667
l.844

F(X)

«003&9
«04635
06565
< 12577
. 16762
.22552
24301
«33832
«3491H
«40812

FIX)

.01451
.05407
.09034
113410
.19345
.22135
.2711R
33841
.35820
.40136

Fix}

«02077
06605
.11529
-11579
«1R733
-23993
<21TH6
.28786
36761
L 40388

Fix)

.01353
.05075
-08458
.12609
. 18334
.20472
.25600
.32143
.34188
-38432

Fix)

.00338
+04060
«05766
12016
«14H79
.20127
«21727
«20520
«31529
«37060

FiX)

«01269
04758

. Q

;91808
- 17267
+19798
«24369
«30599
«32457
«36526
«41522

X

2,000
2+200
2.%00
Z.000
24500
3.000
3.200
3.400
34600
2.800

X

2.024
2.220
2,415
2.610
Z2.805
3.000
3.195
3.390
3.565
3.780

X

2.000
24150
2381
2.571
2.762
2.952
3.143
3.333
3.924
3.714

X

1.930

c2.116

2.332
2.488
2.674
2.660
3.047
3.233
3.419
3.605

X

1.818
2.000
2.182
2.364
2.5945
2.727
2.509
3.091
3.273
3.455

X

2.022
2.200
7
%2'52
2.733
2.911
3.089
3.267
3448
3.622
3.800

X

FiX) X Fix) F(x) X FUx) x
< 44375 4.000 75178 6.000 JE&%801 H. 000 .95h43 10,000
47599 4.200 77553 6.c00 LS0524 B.200 .95967 10.20u
50524 440D JTRELG 6,400 90627 B 400 96247 10,400
«5H690 -A0603 6.600 .92065 3.600 .90887 10.60u
58490 -RO402 6,800 92728 H.HO0 497015 10400
02859 5.000 LA3733 7.000 .93343 9.000 97539 11.0u0
03839 5,200 .A4446 7.200 .53711 9.200 .97539 11.200
.67407 5,600 JHTOB86 7.400 94889 9.400 .97885 11.400
64432 5.600 JAB266 7.600 95098 9.600 97967 11.600
. 73842 5.A400 LAB801 7.800 .95476 9,800 .9826H 11.800
= 4 N = 41
FiX) X FixX) X FiX) X FiX) X
« 45435 3.976 .73509 5.927 48710 7.878 .95526 9.829
48478 4.171 .76318 h.122 .90387 6.073 +95760 10.024
.52639 4,366 =THS57 6.;1; .9ll4g 8.268 .963p6 10,220
‘86410 4.561 80077 6.512 191647 81463 1965643 10:415
.58540 4_756 .B2066 6.707 .92558 8.659 .96916  10.610
.60790 4,951 .B3498 6.902 .92867 8.854 .97127 10.805
. 65648 5.146 JA457R 7.09A .93305 9.049 .97512 11.000
.68381 5.341 .85801 7.293 .94291 9,244 97611 11.195
70112 5.537 87202 7.488 .94604 9.439 97777 11,390
.72839 5.732 .87764 7.683 .951a67 9.634 98050 11.585
= 4 N= 42
FOX) x FUx) X F(x) x F(X) X
.47007 3.905 .74547 5.810 .£9023 7.714 .95230 9.619
47007 4,065 ,75723 6.000 .89023 7.905 .95754 9.810
.5N438 4.2k6 78915 6,190 .90651 #.095 .96053 10,006
.53783 4,476 .78915 6.381 .91024 8.286 +96053 10.190
60610 4.667 .R0905 6.571 .92378 8.476 .96802 104341
.60610 4.H57 .BR2510 6.762 .92378 8.667 .97031 10.571
64373 5.048 .R4685 6.952 .92918 B.B57 .97234 10.762
67797 5.238 .R4685 7.143 ,93489 9.048 97234 10.952
.69377 5.429 LA5902 7.333 .94428 9.738 .97415 11.143
69377 5.619 .AT543 T.526 .96428 9.629 97652 11,333
= 4 N= 43
F{X) x F(x) b3 Fx) X Fix) X
.43207 3,791 71417 5.651 JR7556 7.512 .94829 9.372
46274 3.977 .74534 5.837 .£9059 7.698 .95124 9.558
. 50433 4,163 77314 6.023 .89941 .B8%4 .95511 9.744
+54237 41383 1dibe 6.209 .906200 §:8% <933z 9:930
.56691 4,535 .79778 6.395 .90987 8.256 .96085 10,116
.58663 4.721 .R1556 6,581 .9l614 8.442 96391 10,302
.63355 4.907 42677 6.767 .92289 8.628 .96870 10.488
.65836 5.093 .R41.3 6.953 .93353 8.R14 .97055 10,674
67784 5.279 .K5769 7.140 .93719 9.000 .97345 10.860
.70793 S.465 86335 7.326 .94405 9.186 .97693 11.Q47
= 4 N = 44
FiX) Tx Xy X Fx) X Foa T T x
.40434 3.636 .70966 5.455 .R5736 7.273 .93887 9.091
.43515 3.818 .73460 5.636 .AT732 7.455 .94296 9.273
46336 4.000 74612 5.818 .87851 7.636 94657 9.455
.54084 4,182 76705 6.000 .89537 7.818 .95487 9.636
.54084 4.364 77026 6.182 90317 H.000 +95649 9.818
.58410 4.545 .A0098 6.364 .91023 8.182 .96340 10.000
.59391 4.727 .ROB8S 6.545 ,91496 8.364 .96340 10.182
.62992 4.9C9 .R3808 6.727 .92940 8.545 .96803 10,364
.65053 5.091 .85131 6.909 .93199 8.727 +96912 10.545
-69581 5.273 .85736 7.081 .93673 8.909 .97330 10.727
= 4 N = 45
F{X) X FiX) X Fix) X FiX) X
44442 3.978 .75081 5.933 .89083 7.889 .95539 9.844
48467 40156 (76242 6.111 .90136 8.067 +95820 10.022
52148 4, .78 .2 . 3 .244 ,96328 0,200
54271 2:211 1783128 81429 199832 L6422 296469 10:5%8
56474 4,689 ,R1094 64644 92265 B.600 .96698 10,556
61315 4,867 JB2460 6.822 ,92653 8.778 .97072 10,733
64087 5,044 ,R4033 7.000 .93354 £.956 .97182 10.911
.65826 5.222 .84659 7.178 .93799 9.133 .97446 11.089
.6R64T 5.400 JR5754 7.356 .94094 9.311 97738 11.267
.69337 5.574 87645 7.533 .94762 9,469 97868 1l.444
.72295 5.756 .BR531 7.711 .95195 9,667 .9TUR3 11.622

Fix}

«98337
98447
+9H593
«9BTLS
s UHTBY
99023
2949043
«99146
+99236
«992499

F(X)

98132
«98325
98529
.986%3
»98713
«98843
«98976
99103
«99162
«99208

F(X)
«48147
«98147
«9R393
«98542
98687
98687
98837
«98910
.99053
£99053

FiXx)

«97739
.97927
«98257
-98274
-98385
98473
«98570
98731
«38904
99021

TRy T

.97430
.97587
.97796
.97988
LHH072
.98412
.98412
L9R592
.98722
.98824

F(X}

.98161
98348

138838
-98705
«98795
-98927
«98968
«3%028
$Y9121
« 99174

X

12.000
12.200
12.400
12.500

Ty

11.780
11.976
15.171

<366
12.561
12,756

X

11.524
11l.714
11.505
12.095
12.286
12.476

x
11.233
11.419

1.605

1. 794

11.977
12.163
12.349
12.535

X

10.409
11,091
11.273
11.455
11,636
11.818
12.000
12.182
12.364
12.545

X
11.800
11.978

13:33¢

12.511

Fix)

«99341
«99450
-99450
«99542

Fixi

-99269
+99355 .
«993g1
-e96421
+99484
+99516

Fix)

+99145
.99202
+99343
992343
299449
£99525

Fix)

.99053
-99191
.99232

-.89285
.99334
99374
.99452
+99503

Fix}

.98889
«99052
99052
99201 .
99210
«99247
.99284
99410
«39445

299511

T Ftx)
.99266
.99373
«9940
133298
.99513

33



34

X

0.087
Q.261
0.435
0.609
0.7863
0.957
1.130
1.304
l1.478
1.652
l1.826

X

0.064
0.234

. &
8:8%
0.745
0.915
1.085
1.255
1.426
1.596
17766

X
-0.000
0.167
0.333
0.500
0.667
0.833
1.000
l.167
1.333

FOX)

.01824
+04061
.10233
.10233
. 16757
.215%6
.25965
.25965
.33416
.36833
.43119

Fx)

.0l191
.04487
.07209
«11241
«16422
18746
.23097
.29154
+«31054
-35044

. 39569

Fix)

+0029k
«03594
.05116
10731
13322
18104
. 19573
27703
- 28642

-
.06

0.224
0.388

0.714

TFUKT

01122
04228
.07113
.15534

0.878, 17842

1.041
1204

367

1.694
1.857

-
T0.080
0,240
0.400
0.560

0.880
T.0%20
1,200
T.360
1.520

-22049
+27832

«29576

.38115
.40904

TFoa0

T.01618
203615
209163
£09163
. 3
+19501
23569
+23569
«30535

_1.84p_.39710

= 4 M = 45
X FiX) X Fix) X FiX) x FUX) ¥
2.000 (43119 3.913 .75092 5.826 JRA443 7.739 95446 9.65¢2
2.174 .46431 4,087 75092 6,000 90020 7913 95742 Yorzs
6 49553 40261 77216 6.174 ,90020 #.087 ,96007  10.000
2.522 .56382 4,435 JTR944 64348 90067 B.zE€l .96007  10.174
2.696 56382 4,609 .R13]2 £.522 .91356 4,435 ,96243  10.348
2.870 .60138 4,785 JR1312 6,696 92478 £.609 .96556  10.522
3.043 .563585 4,957 LR2651 6.870 .92478 8,783 .97221  10.696
3.217 .65184 5.130 .Au4B1 7.043 .93462 8.957 97221  1U.RTY
3.391 65184 5,304 <R6L46 7.217 .94107 9,136 .97552  1l.043
3.565 .70517 5.478 JB6146 7.391 .04487 9.304 .97762  11.217
3.739 .71739 5.652 +RAG13 7.565 .944HT 9.478 .9796z  11.361
= &4 N = 47
X Fix) x FIX) x Fix) X Fix) x
1.936 .42521 3.809 .73467 5.681 LAT573 7.553 .94592 9.425
2,106 ,46522 3.979 .74397 5.851 .8R500 7.723 .94970 9.596
2.211 .58288 4,149 -766?% 6.021 .89200 7.694 .95575 9.766
2,447 152583 41319 .78 6.191 89974 82064 .95807 92936
2.617 54546 4,489 .79224 6.362 .91232 8.234 .96169 10,106
2.787 .59221 4.660 JROT82 6.532 .91670 8.404 96625 10,277
2.957 Lh1729 4,830 .82570 6.702 .92491 8.574 .96693 10,447
3.128 .63680 5.000 .R319¢ £,.872 .92999 R.745 .96950  10.617
3,298 .66722 5.170 .A4538 7.043 .93354 B.915 .97383  10.787
3.468 .67370 5.340 .R6255 7.213 .93855 9.085 .97413  1D.957
37638 70576 5.511 .R7253 7.383 .94286 9.255 49755 11.12b
= 4 N = 48
X FIX) X (X)) x Fix) x Fix) X
1.433 ,39952 3.667 70755 5.500 JH68T2 7.333 .94067 9.167
2.000 42658 3.633 .72940 5.667 .87755 7.500 .94926 9.333
T2.167 50144 4,000 .73277 5.833 .88560 7.667 .94926 9.500
2.333 ,50144 4167 .76526 6.000 .89110 7.833 .95510 9.667
2.500 ,54385 4.333 .77370 6.167 +90796 8.0C0 .95646 9,435
2.667 .55357 4.500 .RO514 £.333 .91102 8.167 .96188  10.000
2.R33 .58944 4,667 LB1950 6.500 91666 8.333 .96321} 10.167
3.000 .61011 4,833 .82613 6.667 .91924 8.500 .96526  10.333
3.167 .65588 5.000 .82613 6.833 .92415 8.667 96805  10.5060
3.333_.66997 5.167 .84R38 7.000 .92855 8.833 .97061  10.667
3.500 .6956% 5.333 .R4970 7.167 .93872 9.000 .97172  10.833
= 4 N = 49
TTX Fix) X T EX) X Fx) X FX) X
2.020 44776 3.980 .74699 5.939 .88691 7.898 .95418 9.357
2.184 ,4B344 4,163 76398 6.102 .90063 8.061 .95898  10.020
2.347 50436 4,306 <7765 6+265 .90520 224 .96036 10,184
$:310 39533 42468, .7913 62429 .91352 2388 196374  10:347
2.673 .57354 4,633 .80843 £.592 .91879 8.551 .96763  10.510
2.837 460057 4,796 .81520 6.755 .92231 8.714 ,96917  10.673
3.000 .61856 4,959 JR2739 6.918 .93014 B.878 .97072  10.K37
3,163 .64723 5.122 «B4807 74082 +9354C 9.041 .97307 11.000
3.327 .65423 5.286 .R5802 7.245 .93954 9,204 .97547  11.163
32490 _.68476 397 7.408 94305 9.367 97799  11.327
3.653 .71357 5.612 .B7572 7.571 .94937 9.531 .97945  11.490
3.816 .72543 5.776 .BBO45 7.735 .95122 9.694 .98050  11.653
= 4 N = 50
FIX) T Fix) X FiXy X Fixi X
"2.000 .42892 3.920 .73639 5.840 .BB271 7.760 94873 9.680
2.160 46036 4.0B0 .75459 6.000 .89066 7.920 .95265 9.840
2.320 52560 4,240 77972 6.160 .90358 8.080 .96107  10.000
4,400 77972 6.320 .90358 8.240 .96107 10.160
4.560 +79409 6.480 .91512 8.400 .96527  10.320
4.720 .R1390 64640 .92272 8.560 .96R02  10.480
~.880 .83208 6.800 .92728 8.720 .97063  10.640
3.120 5.040 .83208 6.960 .92728 8.880 .97063  10.R8U0
3,280 5.200 .85278 7.120 .93893 9,040 .97352  10.960
3.440 5.360 .B5757 7.280 ,94256 9.200 .97488  11.140
3.600 5.520 .R7529 7.440 J94583 9.360 .97784  11.240
3.760 .7 5.680 .B7529 7.600 .94583 9.520 .97784  ll.44n

Fix)

«QTUE2

Y8174
GRzH]
«9Y4G7
Y8697
LYBO62ZH
<QRT04
GHYL3
L8913
£av076
299194

Fix)

.97694
L97837
-9n06]
.982495
.98452
-98505
Lo
LORTED
L9836
+ShOLL
L9973

Fix)

.976%5
L97625
L97871
.98048
L9R194
L98zH87
.98514
«98514
.98731
.98745
.98802

F{xX)

«9B172
«98360
98418
« 98502
98629
«98708
«98841]
-98592
99039
«92071
«99196
«99230

Fix}
.97961
98067
98367
98347
+98575
L9RTHS
«YE81S
«QHALS
<9891 7
.95993
«QUNKT
SHY0RT

X

11.565
11,739
11.912
12.0687
12.261
12,433
lZ.609
12,783

X

11.298
11.468
il-éaa

1.809
11,979
12.149
12.319
12.619
12.666

X

11.000
1l.167
11.333
11.500
11.667
11.833
12.000
12.167
12.333
12.500
12.667

X

11.816
11.980

.lgs
TS
12.469
12.633
12.796

X

1t.600
11.760
11.920
12.080
124240
124400
12.560

FiX)

$9Q245
«99245
s99312
«99365
+99430
«99430
«99479
99506

Fix)

.99091
96172
249 1yy
.49245
.993us
-59366
299434
99487
.99532

FUX}

98BS Y
99043
-99094
«99191
«99228
.992173
«99297
«499418
99432
99492
«99531

Fix)

.99300
.99339
99350
. 99394
.99461
299498
-99523

FIx)
£99163
«99204
«99325
.99325
<9415
99474
99507



K= 4 N= 51
X F(X) X FIX) X Fix) X FX) X FX) X Fx) X F(X)
0.059 .01058 1.941 43056 3.6824 72612 5.706 487532 7.588 .94R04 9.471 .97808 11,353 .99102
0.216 .04005 2.098 .46611 3.980 .74564 5.863 .BR64 7.745 195368 9.627 .98068  11.510..92180
0.373 .06725 2.255 48899 4,137 75840 64020 .89% .902 .95461 9,784 .98)48 1. .99241
8.323 :98133 2:412 50834 42294 .17483 £:970 83481 1:393 -323%2% 90481 noddal  1i:g57 3335
0.686 .14818 2.569 455449 4,451 .79382 6.333 ,90997 8.216 .96328  10.098 .9835¢ 11.980 .99344
0.843 ,16956 2.725 .57951 4,608 80056 6.490. ,91409. 8,373 .96375  10.255 ,9844! 12.137..99311
1.000 .20972 2.882 .59886 4,765 81494 6.647 92021 8.529 .96569  10.412 .9860: 124294 .99407
1.157 .26592 3.039 .62928 4.9272 .83392 6.804 .92543 B.686_ .96747 10,569 .9 12.451
i.314 .28360 3.196 .63588 5.078 .84485 6.961 .92916 8.843 .9693( .0.725 12.608
1.6471 .32111 3.353 ,668380 5,235 _,84860 7.118_,93365 9.000 .9723; 10.882_.98832 12,765 _.99523 .
10827 36443 3.510 Jh9797 5.3927 85911 7.275 94092 9.157 .97530 11.039 .98926
1.784 .39222 3.667 .70776 5.840 ,AAATI 7.431_.94370 9.314 ,97729. 11.196 .9900%
K = 4 N_= 52
X FiX) X F(X) b3 F(X) X F(X) X FIX) X FU(X) x FIX)
-0.000 .00264 1.846 439415 3.692 .69695 5.538 ,86617 7.385 .94200 9.231 .97534  11.077 .98908
0.154 .03212-  2.000 .46618 3.846 .73070 5.692 .88518 7.538 +94865 9.385. «97833 ,11.231_,9908%
0.308 .04580 2.154 .46618 4.000 .73956 5.846 .88866 7.692 .95032 9.538 497833  11.385 .99105
04462 409660 2.308 250150 44154 71265 6.000 .B9512. 7.846 ..95282. 9.692 .98127 11.538 .99195
0.615 .12018 2.462 .51703 4.308 .78789 6.154 .R9810 8.000 .95637 9.B46 +98147  11.692 .99252
0.769 .16396 2.615 .55245 40462 79497, 6.308 .90377 8.154 .95961  10.000 .98227  1l,846._.99316
0.923 .17750 2.769 .57298 4.615 79497 6.462 .90891 8.308 .96100 10.154 .98303  12.000 .9931l6
1.077 .25286 2.923 .61872 4.769 81909 6.615 .92085 8,462 .96671 10.308 .98559 +99368
1.231 .26162 3.077 .63288 4,923 .82052 6.769 .92312 8.615 .96671  10.462 .98629 .99380
1.385 ,31030 3.23) .65892 5.077_.84137 62923 8,769 .96988  10.615_,98761 -99439
1.538 32040 3,385 67105 5,231 .85108 1077 8.923 .97215 10.769 .98814 +99483
1.692 .36828 3.538 469348 5.385 -R6001 7.231 .94036 9.077 .97410  10.923 .98875 12.769 99540
K = Moo= 53
X TRy X OTFRY x TF(X7 x T Fix) x Fix)’ X FiXx) X Fix)
0.057 .01001 1.868 .41503 3.679 71211 5,491 .86209 7.302 93986 9.113 .97401 '10.925 .98922
0.208 .03790 2.019 .44945 3.830 .72994 5.642 ,B7T45 7.453. 94553, 9.264 491651 11.075 .989A2
.358 0394 2170 .4699 .981 - -792 .98263 604 .947)8 9, .97729 1. .
8208 88235 9:419 245029 2:99) 3432 3:37% :R8%%3 7:%02 592138 3.4 :37723  11-33¢ 33083
0.660 .14071 2.472 .53743 4,283 77690 6.094 .89B15 7.906 .95620 9,717 +98005 11.528 .99160
0.811 .l6186 2.623 56398 4,436, 578401  .6.245 .90222 8.057 .95798 9486898113  11.679..99212
0.962 .20072 2.774 .58196 4.585 .79727 6.396 .91109 8.208 .95994 10,019 .98294 11.830 .99247
1.113 .25451 2.925 .61075 4,736 _.81938 h.547 91723 8.358.,96276. 10,170 298494  11.981..99332
1.264 .27088 3.075 61777 4.887 .83023 6.698 .92202 8.509 .96582  10.321 .98557  12.132 .99344
le415 30695 22226 04881, & 2849 192621 05 104472 ~9R605 12,283 99401
1.566 .35132 3.377 .67818 5,189 .84930 7.000 .93374 B.811 .97104 10.623 98772 12.434 .99473
1.717 .37791 3.528 .69016 5.340 85474 7.151 .93602 B8.962 .97245 10,774 .98823  12.585 .99503
K= & N =. 54
X F(X) X F{X) X FIX) x F(X) X FLX) x FIX) X Fix)
0.074 .01448 2.000 .42784 3.926 5.852 .88120 7.778 .95339 9.704 .98174  11.630 .99229
0.222 .03246 2.148 .49108 4,074 6.000 .89430 7.926 .95619 9.852. 598265 11.7768..99229.
0.370 .08267 2.296 4,222 6.148 .90296 8.074 .96003  10.000 .98265 11.926 .99352
_0.519_.08267. 44370, 6.296 90822 8.222 .96QQ3 10,148 +984Q6  12,C
6.667 113703 4.519 6.444 J90R22 8.370 .96368  10.296 .98509 12.222 .99412
0.815 .17750 4,667 6.593 ,92182 8.519 .96540  10.444 .98638  12.370 .99412
0.963 .21516 6.741 .92608 B.667 .96922 10.593 .98638 12.519 .99446
1.111 21516 6.889 .92996 8.815 .96922  10.74L 98745 12.667 ..99495
1.259 .28037 7.037 .92996 8.963 .97147  10.889 .98803 12.815 .99560
1.407_.31067 5,259 7.185_.93339 9.111 .97283 11,037 .98972
1.556 .36707 5.407 7.333 .93810 9.259 .97644  11.185 .98972
1.704 .36707 i 7.481 ,94827 9.407 97644  11.333 .99098,
1.852 .39756 3.778 .72095 7.630 .94R27 9.556 .97945  11.481 .99180
-
i
K= 4 N= 55
x F{X) X FIXY x Fix) x Fix) x FOX) X F(x) X Fix)
47055 . 00948 1.945 +43393 3.836 .72566 5.727 .88219 7.618 .95112 9.509 .97788  11.400 .99092
0.2 A 2,982 74271 5.873 .B8B74 7.764 .95178 9.655 98003 11.545 ..99177..
0.345 .06069 2.236 47487 44127 .76252 6.018 .B9337 7.909 .95414 9.800 .98167 11.691 .99214
. b ko4 190054 84055 95636 95945-—9
0.636 ,13459 2.527 54485 4,418 78477 6.309 .90661 8.200 .958B7 10.091 .98306 11.982 .99332
0.782 .15431 2.673_,5639] 4,564 280523 64455 291098 Be345 ,96254 10,236 _a9R436 .
0.927 .19150 2.818 .59408 4,709 .81693 6.600 .91612 8.491 96616  10.382 .98539 12,273 .99400
1.073 .24378 2,964 460072 4,855 LA2117T. 6.745 .92457 8.636 96859 10,527 98669 2. ! .
. . 26028 3.109 .63334 5,000 .83274 6.891 ,92778 R.782 .96967 0.673 98776  12.564 .99466
1,364 +29556 3,255 66326 5.145 .84084 7.036 .93280 84927 97295 10.B18 .98856
1.505 .33670 3.400 .67338 5.291 .85018 7.182 .93951 9.073 97397  10.964 .98906
1.655 «36309 3.545 .69243 _ 5.436 .86604 7.327 .94068 9.218 97527 11.109 .99008
00 .39976 3.691 71242 5.582 87164 7.473 .94469 9.364 .97670 11.255 .99050
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. K= 4 N= 356
X F(X) X F(X) 3 FUX) X FiX) X F(X) b3 F(X} X F(X)
-0.000 .00237 1.857 .43458 3.714 70674 5.571 .87261 7.429 94315 9.286 +97523  11.143 .98973
0,143 .02892_ . 2.000 43458 3.857 .74104 5.714 .87595 7.571 94706 9.429 .97623  11.286 .9904§
0.286 .04131 20143 47465 44000 .75693 5.857 .88230 7.714 94874 9.571 97956  11.429 .99065
22286 448396 .. 4a143 J76436.. 6.000 .88812 7.857 .95566 9.714 498047 .11.571 .99146 .

2.429 .51869 4,286 ,76436 6,143 .90169 8.000 .95566 9.857 98218 1l.714 .99210

2.57) 453894  4.429 .78997 6.286 .90426 8.143 .93957 10.000 .95291 11.857 .99289

T76.857 .16191  2.714 .58428 4,571 79149 6.429 .91600 8.286 96236 10,143 .98369 12.000 .99313
1.000 .23196 2.857 .59839 49714 4B13B4  _ 6.571 .91600 8.429 .96482  10.286 .98412 12.143 .99390

TI.1437.24014 0 3,000 .62451 T 4,857 .82429 6,714 .92415 8.571 .96639  10.429 .98652 12.286 .99404
1.286 .28587 3.143 .63674 5.000_.83396 6.857_,92606 _ 8,714 .97013  10.571 .9868]1  12.429 .99472
1.429 31429 3.266 .65949 5.1%3 84069 7.000 .93391 8,657 .97013  10.714 9507 12.571 .499482
1.571 +34076 3.429 .66302 5.286 .86157 7.143 .93590 9.000 .97391  10.857 .98883 12.714 .99520

7T 1.T14 365467 T 3.571 169760 5.429 .86542 7.286 .93894 9.143 .97418 11.000 .98973
— S S S

X FOXT X FX) X F(X} X Foxy T T x FX) X Fix] X FIx)

“0.053 00901 T 2.018 .43890  3.982 .74613 5.947 .89091 7.912 .95468 9.877 .98238 11.842 .99305

0193 _.03423 | 2,158 .42894..__ 5.123 .7%360 = ..6.088 .B9784 8.053 .95864 10.018 .98309 11.982 099337
0.333 .05788 2.298 450453 4,263 ,76762 6.228 .90324 8.193 .96122 10.158 .98441 12.123 .99369
0ulyTh 08324 243053048 4y bl T OOBE e -beIoB—-eD0G0T - - §v333 96301 10,298 <98527 124263 499413
0.614 .12822 2.579 .54830 4.544 80244 673585 3167 8.474 .96491  10.439 .98557  12.40% ,99439
_ .0.754 14770 _2.719 .57696__  4.684 ,80899. . 6.649 .91945 .. 8.614 .96808 10.579 .98638 12.544 .99463
0.895 .18371 2.860 .58394 4.825 .82261 6.789 .92374 8.754 .96906  10.719 .98770  12.684 .99478
35 .23387 ___3.000 .61517. . . 4,965 .82868 6930 .93004 8.895 .97047 10.860 98840  12.825 99524
15 .24924 3,140 64478 5.105 .83680 7.070 .93255 9.035 .97252 11.000 .98887
_1.316 .28322  3,28) 65678 _  5.246 LB9357 7,211 .93739 94175 97392  11.150 .9900L .. e o — .
1.456 .32506 3.421 467891 5.386 .85929 7.351 494331 9.316 .97625 11.281 99019

1.596 .35038 3.561 .69732 5.526 .86985 74491 ,94531 9.456 97878  11.421 .99106

1.737 .38589 3.702 .71082 5.667 .87654 7.632 94769 9,596 .97959 11.561 .9919&
_1.877_.41900 = 3.842 .72709_ . _5.807 .88110 _7.772 .95103 9.737 .98025 11.702 +99240
e K= 4 e e o - o
X FOX] X FIX] X FX} X X FUX) X Fix) X Fix)
TT6.069 01306 2.000 .45986 3.93] .73137 5.862 .88811 7.793 .95242 9.724 .98081 11.655 .99168
.. 0.207 02935 7 2.138 .45986 _ 4,069 .75329 6.000 .88811 7.931 .95450 9.862 .98081  11.793 .99238
0.345 07507 2.276 49539 4,207 77367 6.138 .90351 84069 .95921  10.000 .98222  11.931 .99331
0.483 07507 2.4l4 +52859 _ 4+345_,17367._ . 6.276 .90835 8.207 +95921  10.138 .98300 12,069 ,99331

TT0.621 .12505  2.552 .54418 4.,4837 79740 6.414 .91279 8.345 .96198  10.276 .98523  12.207 .99358
0.759 416245 24690 ,54418__ 4.621 .80294 6.552 .91279 8.483 .96363  10.414 98523  12.345 ,99415
0.897 197417 2.828 .5983577 %.759 .82369 6.690 .91674 8.621 .96810 10.552 -98691 12.483 .99467
1.034 19741 6 .61098 6.828 .92220 8.759 .96810  10.690 98799  12.621 .99467
1.172 .25855 3 64635 5.966 ,93408 8.897 .97190 10.828 .98B67 .12.759 .99538
1.310 .28710 241_ 464635 284234 7.103_.93408 _ 9.034 ,97481 10,966 96867  __ . . . _ __
T.448 .34051 9 .66954 .85810 7.241 .94008 9.172 .97596  11.103 .99035

__1.586_.34051 517 .68878_ _ 5,448 .85810 74379 494415 9.310 97596  11.241 .99051
1.724 .36567 5 71569 5.586 87260 7.517 .94800 9.448 .97780  11.379 .99119

__1.862 .39877._ 3 71569 _ 5.724_.8B221 .. 7.655 .94800 9.586 97914  11.517 99119

. K.z 4 N= 59 -

X FIX7} 3 FiX) X F(x) 3 F(X) x FIX) X FIx) X Fix
TT0.051 .00856  1.949 .42619 3.847 .73213 5.746 .87994 7.644 .94702 9.542 .97838 1l.441 .99115
_ 0.186 ,03265 _ _2.085 <44464_ _ . 3.983 .73953 5.88L .88678 7.780 95141 9.678 497966  11.576 29164

0.322 .05512 2.220 .48877 44119 ,75524 6.017 .B9175 7.915 .95568 9.814 .98133  11.7l2 .99203

-F - bek53 89756 - -B.051 95854 9,849 «58273 - tivB4T-vr39295-—

0.593 .1229 2.492 .5317 4.390 .78921 6.288 .90704 8.186 .95993  10.085 .98372 11,983 .99336
0.729 14121 2,627 ,56151 4.525 79386  6.424 .91065 8.322 .96392  10.220 .98440  12.119 99355 .
0.864 .17575 2.763 .56814 4.661 ,80631 6.559 .91631 8.458 .96516  10.356 .98576  12.254 99377
1.000 .22451 2.898_ .60062  4.797 .81482 64695 .92402 84593 .96677 10.692 .98634  12.390 .99448
1.136 .23994 3.034 .63060 4.932 .82477 6.831 .92544 8.729 .96857  10.627 .98689  12.525 .99470
1.271 .27315 3.269 .64093 5,068 «84195 6.966 .93015 _ __8.864 97007 10.763 .98804 _ 12.661 .99507
T.407 31221 3.305 66044 5.203 .B4804 7.102 .93760 9.000 .97276  10.B98 .98852
1.542 .33727 3,441 .68069 _ 5.339 .85956  7.237 .93845 9.136 .97489  11.034 .98916
1.678 .37229 3.576 .69426 5.475 .86673 7.373 .94123 9.271 .97553  11.16Y .99017
1.814 .40508 3.712 .71173__ 5.610 .87180 __ 7.508 .94394 9.407 497667  11.305 99040 .

_ K= 4 _N= _60 ..__ . U

X F(X) X FiX) X F(x) X Fix) X F(X) X FiX) 3 FiX}

~0.000 .00214 1.867 (40618 3.733 .72691 5.600 .86657 7.467 .94330 9.333 .97657 11.200 .98996
0.133 .02622 2.000 44493 3.867 ,73459. .. 5,733 .88161 7.600 +94794 9.467 +97754  11.333 .99102
0.267 .03751 2.133 .45397 4.000 .73459 5.867 .88446 7.733 .95126 9.600 .97809 11.467 .99121
0,400 ,Q7984 22267 (48789 4,133 ,76137 £.000 _.B9259____ 7.867..95424 94733 ..98120.. ..11.600 .99213.
0.533 09967 2.400 .50775 4.267 76296 6.133 .89759 8.000 .95614 9.867 .98157 11.733 .99228
0.667 +13686 24533 455243 4,400 .78652 . _ 6.267 8l _ 8.133 .96065 10.000 .98323 11.867 .99281
0.800 .14847 2.667 .56640 4.533 ,79758 6.400 .90897 8.267 96065 10.133 .98422 12.000 .99318
0.933 .21375 2.800 ,59241 __4.667 .80786 6.533_.91795 _ 8.400 .96530 10.267 .98541  12.133 .99345
1.067 22141 "2.933 60463 4.B00 .81507 6.667 .92025 84533 .96564  10.400 .98541 12.267 .99405
1,200 +26441 3.067 62748 4.933 .83755 6.800_.92376 8.667 10.533 298641 __ 12,400 .99463
1.333 .29127 3.200 <63104 5.067 .B&4172 6.933 ,92865 8.800 10,667 98665  12.533 .99463
1.467 431640 3.333 ,66611 _ 5.200 .B4953 7,067 .93322 8.933 10.800 498772  12.667 .99479
T.600 +33996 3.%367 67543 5,333 85319 7.200 193517 9.067 10.933 .98858 12.800 .99483

5.467 .86015  7.333 .94330 9.200 .97564 1.067 .98962  12.933 .99562

1.733 .40618

3.600 .71055




K= 5 N= 15
X Fixy X FX) X FXY X ExX) X F(x) X FtO
~0.000 .00551  2.667 .41880  £.333 .78869  B8.000 ,92563  10.667 .97453  13.333 .99363
0.667..0881T . 3.333 .56758  6.000 .83388  8.667 .95326 11.333 .98409 14,000 .99474
1.333 .I8L16  4.000 .60271  6.667 .86133  9.333 .95858 12,000 .98761 144667 99513
2,000 31756 4,667 .TI160Z . ..T.333 .90491 10.000 .96673 12.667 ,99097 .
S el K= 5 N = 16
X Fixi X Fx) X Ftx) X Fix) X Xy X Fexi
04250 +02204 2,750 .43037  5.250 74764  7.750 .91461 10.250 .97244 12.750 .98937
D.B75..12123.— ._-3,375..54146 .. 5.875 .81783. .. 8,375 .93784 . 10.875 .97992 13,375 .99219
1.500 .19893  4.000 .62861.  6.500 86629  9.000 .94769 11.500 .98314 14,000 .99446
20125 35102 6.625..72780— 7,125 .89916 ._ . 9.525..96507 ._12.125 .98880  14.625 99569
- m i e - - K= 5 N = 17
x F0 x F T xR Tt xR X FtxX) X F(X
700353 03747 2.706 .43907  5.059 ,75849  T.412 .90189 - 9.765 .96684 12.118 .98766
0.941 10867  __ 3.29%4 +53350  5.647 .79063. 8,000 .92373  10.353 .97359 12,706 ,98923
1.529 .24357  3.882 .61894  6.235 .85435  8.588 94377 10,941 .97905 13.294 .9927A
18 . AATL..6TLTT .  £.826 .87459. 9.176 .95325  11.529 .98232 13,882 .99479
e e —— - L= 5 N = 18
X EO0O X Fx) X Ftx) X Ft X FtX) X F(X)
700333 .03372  2.556 .41689  4.778 73166  7.000 .88076  9.222 .95691  1l.444 .98335
+10033_ 2,111 .49580_ . 5.333..76545 . .7.556 .00456  9.778 .96394 12,000 .93728
1.444 022174  3.667 .58484  5.889 .82210  8.111 .93578  10.333 97165 12.556 .99N59
21929 234 _6oAbb LBSATL. . 8.667_.94041  10.889 .97643  13.111 .99175
e K= 5 N= 19
X F0 xR X Fo xRy X FX) X Etx
TT04211 401602 2.316 .35520  4.421 .66245  6.526 85087  8.632 .93882  10.737 .97623
<C0.737_.09291 .  2.842..44900.  4.947 .74256  T.053 .89129  9.158 .94985 11,263 .q818S
1.263 .15186  3.368 .52514  5.474 .78320  7.579 .90854  9.684 .96150 11,789 ,99533
—1.289..27830 . 3.895..63059 .6.000..82306 - .. 8,105 .093168  10.211 .97403 12,316 .98773
. e iie - - X= 5 N= 20
X Fix) X Ftx) X e )T TR X Ftx) X Ftx
70, .00320  2.500 .41398  5.000 .72699  7.500 .90157 10.000 96888  12.500 .99019
0,500 05646 3,000 .4¢581 . 5,500 78629 .. 8.000 ..91716 10.500 .97257  13.000 .99049
1.000 11598  3.500 .55946  £.C00 .81805  8.500 .94118 11.000 .97677  13.500 .99298
<63359_£.500...86829 . 9.000 .94247 11.500 .98330  14.000 .99451
2.000 .29095  4.500 .66878  7.000 .88059  9.500 .96083 12,000 .98566 14,500 .99552
PR, —— K= S N= 21
X Fix) X R x P xR X O X Ftx
704190 01346  2.57T1 439969 44952 .73836  7.333 490021  9.714 96010 12.095 .98773
0,667 3,068 47712  5.429 .78312  7.810 91559 10.190 .96982 12,571 .98916
1.163 .13115  3.524 .57677  %.905 .80799  8.286 .93170 10.667 .97483 13.748 .90118
—1.619 (24311 4,000 50065 ... 6.381..850L7 ... . 8.762 94248  11.143 .97955  13.52 .99257
2,095 .30769  %.476 .68206  6.857 .86808  9.238 .95680 11.619 .98353  [4.000 .993a4
X F(X) X F(x) X Ftx) X . F(x) X FX) X R0
0.273 02368  2.545 .39853  4.818 .73056  7.091 .87986  9.364 .95690 11.636 . 98306
4 3,000 47702 . _ 5.273..75995 .. 7.545..90723  9.818 .96169 12.091 .98679
10182 16617  3.455 .52911  5.727 .79742  8.000 492336 10.273 .5T141 12,565 .98781
909 .41910- . 8.455..97637 - 10.727 .97669 13.000 .99066
2,091 432072  4o364 (65598  6.636 .86620  B.909 .04336 11.182 .98091  13.455 .99240

X F(x1
V4,471 .99595

x  F(x)
13,667 .99298
14.222...99420
14,778 . 99585

x T Rexy

12.847 .98901
13,268..99261
13,895 .9942n
14,6421 _.99559

xR
14.476 .99483
14.952 99620

x F{xX)
13,909 .99406
14364 99531
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K= 5 N= 23
X FOO X  Fx} X E X  E0 X Fx) x R x Fx

00261 402179 2,435 .37398  4.609 .7016%  6.783 .86253  8.957 .94810 11.130 97657  13.30% .99254

0,696 .06682  2.870 45283  5.043 .73900  7.217 .89260  9.391 .95675 11.565..98205

1130 .15397  3.304 .50661  £.478 .77506  7.652 .90816  9.826 96631 12.000 .9866&  14e174 » 99651
- 1e565.019677 . 3.739 .59625 5,913 .80920  8.087 .92390  10.261 .96983 . 12.43% .98

2.000 .30550  .174 .63337 6,348 .85378  8.522 .93291 10.696 .9T413  12.870 .99072  15.043 99598

X= 5 N=x.24 -
X FOO X F(X) X Fto X Ftxy X FOX) x  fto

0.167 01046  2.667 40532 5,167 74148 7,667 90603 10.167 96549  12.667 .98916

0.583 206275 . 3,083 .50243  S5.583 .79448 .. 8,083 .92862 . 10.583 .97602 -13.083..99137

1.000 10516  3.500 .53160  £.000 .81775  8.500 .93396 11,000 97794 13.500 .99187

10617219979 ....3.917 61615 .. 6.AL7 .85306. -8.917 ~94261. . 11.417..98283 . 13017 09356 .

12833 25955 44333 .66185  6.833 .86743 9,333 ,95527  11.832 .98499  14.333 ,99472

2.250..33801  4.750 .70861  7.250 .88630  9.750 .26205 12.250 .98699  14.750..99583_

K= 5 N= 25
B EIT X Ftxi X R X Fx) X Ftx) x By x Fia
~04000 00209 2,400 +33956 4,800 o7067T1  7.200 88717  9.600 .95825 12,000 .98485 14,400 .99483
_De%00_.03695  2.800 .44118 5,200 .76893. T7.600 .90736 10.000 .96789 12,400 98745 14,800 .99509

0.800 .08053  13.200 .5114¢  5.600 .78553 8,000 .92218  10.400 .96992 12.800 .98964
- 1.200 .15274  3.600 .56515  6,000..81530 - 8.400 .92999 10,800 .97594  13.200..29162

1.600 .21278  4.000 .50563  6.400 .83697 8,800 (93947 11.200 .98013  13.600 .99264

2,000 .31238  4.400 .66836  6.800 .87396  9.200 .95408  11.600 .98366  14.000 . 99616

K= 5§ Na= 26
R YTY x R X Etx X E(X) X FX) X X FX)

0.154 .00906  2.462 .37064  4.769 .70003 7,077 .8799%  9.385 ,95445  11.692 . 14.000 .99351

0.538 .05438  2.846 .46128_  5.156 .75236 - T.462 +90352 .. 9.769 96363 ..12.077 .98635 _ 14.385 .90486

0.923 .09287  3.231 .4B471  £.538 .77541  T.846 .90987  10.154 .96748 12.462 .98753  14.769 ,99523
14308 .cL7775 .. .3.615 56553 .. 5,923 L81728 - 82231 292795..._10.538 o 97354 . 12,846 . RROS1..

1.692 .22956  4.000 <62179  6.308 .83825 8,615 493723  10.923 .97674 13,231 .99205

2.077 030469 . 4.385 .6T080 . 6.692 .86158_ .9.000 .94702 ... 11.308..97989 13,615 .99329

K= 5 N =. 27 SR -

“x O Fx X Etx X R xR0 X Rxy X Ftx X Ftn

00222 .01631  2.666 .37508 - 4,667 .69297  6.889 .873T3 9,111 .95036 11.333 .98096  13.556 ,99222
.. 0,593 .05050. 2.815 .42239  5.037 .73185.  7.259 .88450  9.481 .95595 .11.704 .98373__ 13,924 .99

0.963 .12042  3.185 .50688  5.407 .T7727  7.630 .90663 9,852 96429 12.074 .98655  14.296 . 99485
1,333 L1508 . .. 3.556 .56339 . 5,778 .79322 . 8.000 91572  10.222 -96618. 12.6bk 98774 _

1.704 24315  3.926 .61862  6.148 .83068  8.370 .93288  10.593 .97281 12.81%5 .99002

2.074 .30683  4.296 .65140  €.519 .85399  8.741 .94180  10.963 .97723 .13.185.9907S____

R - R — —_—— Xa. 8§ -N=__.28 .. ——— i —

X FiX) X F(x} X Fext X F(X) X - EX) X Ex) X Ftx)
T 04214 .01523 2,357 .35783  4.500 67272 6.643 .BS886  8.786 94017 10929 .9TTT0  13.071 99062
_0.ST1 (04768 ...2.714 40555 __ 4.857_.71179. — 7.000 87157 ._ 9,143 .94872.-11.286_.97935
04929 ,11293  3.071 48868  5.214 .76346  7.357 .89496  9.500 95750 11.643 98329  13.786 .99375
342952686 __S_571..77822. 7.714..90807 _  Q.857 .96079 .12,

1.643 23255 3,786 59489 - 5.929 .81450  8.071 .92687  10.214 .96939 12,357 98729 14,500 .99508
~2.000 29026 . _4.143 . 63262 _ 6.286..83580 ... -8.429 93165 _.10.571L -R7ASS_ 12.714 . T
UV - . XK= 5 N= 29 - . — e e

xR x Fa T x Ra xRy xRy I X Fixt
TT0.138 L00736  2.552 40575  4.966 72438  T.379 .89586  9.793 +96228  12.207 «98682  14.621 99508
0,483 (04521 . 2.897 .43157 . 5.310 .78697. _ 7.724 .908TS  10.138 .96657 12.852 .98 o

0.828 .OT705  3.241 50973  £.655 .78623  8.069 .92045 10.483 97107 12.897 .99043
—1.172...15005- —.3.586 55817 . .. 6.000 .81098. ..8.414..92691 . 10,878 97622 . 13.241..99104

10517 419736  3.931 +60610  6.345 .83659 8,759 94124 11.172 .97772  13.586 .99290
1862 026238 . 4,276 464021  €.690 86727 .. .9.103 .94813 .. 11,517 .98167 . 13.931 .9938&

2.207 232014  £.621 69821  7.034 .8T533  9.448 .95801 11.862 .98438  14.276 .99451



X Fix)
=0,000 00147
0.667 .05913
1.333 .16201
2.000 +26604

X F
0.129 .00652
0.774 06918
1.419 17733
176

42. 423909
2.065 229484
X F{xy

0.187 .01192
0,812 .09121
del25 .11785.
1.437 .19018

1750 +24270.
2,062 230124

X Fix})
0,182 01124
0.788 .08530

1.081 11225
1.394 .18259
1697 23106
2,000 .28865

X Fix)
0.118 .00546
0.706 .03883
1294 ,15491
2.'02 «25839

X Fix)
-0.,000 .00109
0.571 .04527
1.143 ,12734

1.714 «21356
2,000 .28073.

X Ftx)

24333 ,35431
2667 .461719
3,000 ,46701
A.313_,. 50605

3.667 56794
4,000 _,60729
%.333 67366

X  Ex

4.667 .69220

S5.667..79722
6,000 .B1400
60333 .,840%4_.
6.667 86140

-5 Nw 30

X Fix)

7.000 .87201
7.333 ,88723
Te66T 90986
8.000_.91597

8,333 ,93135
2,667 ,93563
9.000 .94609 -

X Fix)

9,333 ,95387

9.667 .96099
10.000 .96349
-10.333 956885
10.667 97344
11.000 97776
11.333 97970

-12.000 . 98471

X Fix) x FIX}

11.667 .92317

14,333 .9
12,333 ,98783 14.6867 ,99542

12.667. .98941.

"13.000 .99022

13,333 99120
13.667 .9927s

X Fix}

2,387 37466
2,710 39637
3.032 .4T170
3,355 52468 .
3,677 57280
—4.,000..60384.
42323 ,65995

x Fix)

4.645 68537
4.958 .T3216_
5.290 75614
. S.513_.78409
5.935 .80798
6.258 .83875.
6.581 84751

.= 5 N = 3)

X Fix)

6,903 87277
T=226 +8860%
Te548 ,90067
7.871 91127
80194 ,92405
8,516 ,93279
8.839 ,.94387

X Fix)

9.161 .94933
484 95494
9.806 .96006
10,129 .956731
10.452 96974
10774 297561
11.097 ,97898

X Ftx) X Ftx)
11.419 ,98168
11. 742 ,968243
12,065 98540
12.387 98473
12710 .98917
13,032 ,99029
13,355 .99155

13.677 .9929%
14.000..99416
14,323 , 99459
14.645..99540

X Ftxh

20375 .34302
2.687 ..41939
3.000 .45352
3.312..52493
3.625 .55792
3.937 59995
44250 «64065

X F(x)

4,562 .69066
4.875 .T0751
5.187 . 75077
5.500 77846
5.812 .80283
6.125 .815652
€437 284540

X Fix}

5.750 .85832
T.062 88197
Te375 894
T5687..90677
8.000 ,91621
8,312 .92941
8,625 .9327%

X Fix1

8.937 .94377
94250 95142
9,562 95784
-9.875 96257
10.187 96848
10.500 .9708?
10.812 .97566

X Fix) X Fix)
11.125 .97734
11.4637 .98030.
11.750 98284
12.062 .98592
12.375 . 98704
12.687 .98923
13.000 .99065

13.312 99174
13.625_.99226_
13.937 99356

X Fexy

2,303 .33032
-2+606. .40510
24909 43866
3.212 50591
3.515 .54199
2.818 58260
4,121 462305

X FLX)

Aeh24 6TT22
4,727 69068
5.030 73497
S+333 L15150
5.636 78761
54939 80290
6e242 .B83256

= 5 N = 33

x F{xX)

6.545 84905
6.848. .87213
T.152 .88202
7+455 89460
7.758 .90698
8.061 .92047
84364 -.92537

x FixXy

B.667 ,93856
8.970 94579
9,273 .95278
9,576 .95605
9.879 ,96343
10.182 .95556
10,485 ,97116

X F(X) X Fix)
10.788 .97454
11,091 ,9713e 13,212 ,.99015
11.394 ,98022 13,515 .
11.697 .93379 . _.13.a18

12,000 .98475 14.121 .99419
12.303 .98697 14,4624 .99451
12,606 .988%%5 14,727 99544

12.909 .98987

X FIx)
2.471 35551
31059 47320
3Toer Isa205
3,941 .61138

4,235 .53837
4529 .68428

X Fix)

4,824 70624
5.118_.73450
5412 < T6364

5106 78965
6,000 ,80964
£.294. .83127
6.588 .85259
$.882 ,86862.

= 5

X Ftx)

T.176 87793
To671 89758
-TeT65 90732
8050 ,92226.
8.353 92884
64T .93558
8,941 94288
9.235_.95163

N = 34

X Fix)

9529 95444
9.824 956144
10.118 96624
10.412 .. 97048
10.706 .97308
11,000 97746
11.294 .97888

-11.588 _.98253 .

X F{x) X [ X34
11,6882 ,982399
12,176 .98608. _14,
12.471 .98746
12.765.. 98915
13.059 .9899%
12,353 99168
13,647 99271
13.941 99360

X Fix}

24286 34518
24571 ..39019
2.857 .42639
3,143 48489
3,429 .52303
3.114..58909
4,000 60809
€.286. i 64403

X Fix)

4,571 67082
40857 72080
5.143 ,73971
5.429.. 72094,
3.714 .79526
. 6000 ..8092T.
6,286 82746
6.571 .83652

X Fixl

6.857 .86432
Te143 ,88486
T.429 .89122

-Te114..80601

8.000 91742
8,286 .92830
8,571 .93219
8,857 L,940T7S

X Fi)

9.143 . 94817
9429 495539
9.T14 .95843
10.000 .. 86443
10,206 956717
10,571 -.97311
10,857 .9760%
11.143 97783

X FEX) X Fixy
11.429 .97996
11.714 98285
12.000 ,98388
12.286 98688
12.571 98834
12.857 .28978
13.143 99049
13.429 .99231

13.714 .99296
14 2
14,286 ,99418

14,857 99536

14.000 .99329
YA .

156,250 .29611. .
14.562 ,99516

14.235 .99429
529_.99515.
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40

O.111
0.389
0.667
0.964
1.222
1.500
1.778
2,056

0.162
0.432
0,703
0.973
1.243
1.514
1.784
2,054

0.158
0e421
0.684
-0s942
le211
le&74
1.737
2.000
2,263

0,103
0.359
0.615

l.128
1.385
l.641
1.897
2.154

X
0.
-De 250
0.500

1.000

FIX)

00491
203071
«05351
«10653
+14092
«19226
«23956
«30920

F(X)

00909
02903
«0T145
«09299
«15260
«19643
« 24662
28322

Ftx)

+00863
02776
06806
«08903
16701
.18798
23723
«27350
«34001

Fix)

-00421
« 02666
«04641
«09330
«12473
«17029
21253
+27729
«29707

F{Xx)
+00084
01581
«03576

«10265

1.,250...15852

1.500
1.750
2,000

«17499
» 24084
+28956

X

0.098
0.341
0.585

FiXx}

00384
«02429
+04262

~ 0.829 .08595.

1.073
1.317
1.561

11459
+15779
19821

-1.805 ,25896

2,049

227646

X

2,333
256112
2.889
3.167
3446
3.722
4.000
4,278

2.324
2.595
2.865
3.135
3,405
3.676
3.946
4216

X

24526
2.789
3,053
3.318
3,579
3.842
44105
4.368
40632

X

2,410
2667
2.923
3.179
3.436
3.692
3.949
4,205
4,462

X

24250
2.500
2,750
3.000
3,250
3.500
3.750
4+000
4,250

X

2.293
2.537
2.780
3.024
3.268
3.512
3.756
4.000
§.24%

K= 5 N= 36
OO X Ftx) X F(x X Fx X Fx X Ft
232878 4.556 67779  6.778 .85951  9.000 .94313 11,222 97837 13,444 .99147
239726 4.833 .70814 7,056 .87930  9.278 .95232 . 11,300..98083 _ 13,722
144586 5,111 .73540  7.333 .88B75  9.556 95794 ' 11.778 .98347  14.000 .99343
49151 . ._%.389 .7208% J90465 . .9.833 .96248 12.056
252207  5.667 78124 <91235 10,111 .96409 12.333 .98674 14.556 .99493
L57824  5.94 .81165 <92048  10.389 .96956 12.611 .98856 _ 14,831 .99558.
L60424  €.222 .82800  B.444 .92825 10.467 .97192 12,889 .98961
C65257  €.500 .B4642 8,722 93931  10.944 .97631 13.167 .99080 e
K= 5 N= 37 _
Fix) X FIx T xR X FOO x X fta
o35127 64486 o6T4TT  6s649 «85547  B8.811 94201 104973 97676 13.175 .09049
238239 4,757 .T0465 6,919 86829 9,081 .94560  11.263 .97926. 405 . 99157
144835 5,027 .73173  7.189 .88576  9.351 .95351 11.514 .98143  13.676 . 99205
V48002 5.297 JTAT31  T.459 .89055  9.622 +95647  11.784 .98260 _ .13.9
252061  S.568 .78071  7.730 .90587  9.892 .96125 12.054 .98522 16,216 »99425
©56089  5.838 .79648  8.000 .91662 10.162 .96559 12.324 .98538 14.486 .99S01
L61207  6.108 .82494  8.270 .92591 10.432 .97081 12.595 .98850 i
.62894  6.378 .83933  8.541 .93260 10.703 .97285 12.865 .98926_ L
K= 5 N= 38
FIX) X Fx) X F0 X Ftx) x  Exy x  Flx)
.37053  4.895 .71722  7.263 .88191  9.632 .95T00 12.000 .98431 16,368 99450
<43314 5,158 .73406  T.526 .89931  9.895 .96165 12,263 .98673 _ léuh '
V46676 5,421 76783  T.789 .90955 10.158 96753 12.526 .98760  14.895 »99557
-50605  5.684 .78657  8.053 .91933  10.421 .96942 . 12.78Q .98918 . . - .
.54586  5.947 .81431  B.316 .92647  10.884 .97327 13,053 .99023
.59975 6,211 .82666  8.579 .93566 10.947 .97599  13.316 .99168
S61393  6.474 .86253 8,842 .93871  11.211 .97844 13.579 .99204
266022  €.737 .B5800  9.105 .94T46  11.476 .98013  13.842 .99328
6889 7,000 .87562  9.368 .95240 11.737 .98285 14.105 .99297
K= 5 N= 39
FIX) X F(X) X FO X FX) X F(x T F0
.36152  4.T18 .69322  7.026 87905  9.333 .95072 11.641 .98221 13.949 .99313
.40452 4,974 .73222  7.282 .88TTS  9.590 .95777  11.897 .98408 _
S44T791  §.231 .74339  T.538 .89696  9.846 .96022 [2.156 .985T8 14,462 . 99449
147944  S.487 .77514  7.795 .90666 10.103 .96610  12.610...98207.._1
V53614  5.744 .79289  B.051 .91911 10.359 .96859 12.667 .98883
156273 £.000 .81216  8.308 .92330  10.615 .S7T216 12.923 .9898) ___ _. _ _. _ __ __
.60935  €.256 .82378  B.564 .93355 10.872 .97469 13.179 .99096
263245  6.513 .B476T  B.821 .94065 11,128 .97TT7  13.436..99166 ___ __ ___ . __
166238 £.769 .85976 9,077 .94689  11.385 .97907  13.692 99244
K= 5 N = 40
FOX) X Ftx) X R X FOO) X Flx) X Fx
.32982  £.500 .66940  6.750 .85965  9.000 94257 11.250 .97906  13.500 .99180
236282 4,750 .70293  7.000 .87421  9.250 .95170 11.500 .98030 __ 13,750 .99309
141696  5.000 .72953  7.250 .88844  9.500 .95623 11.750 .98359  14.000 .99350
45291 5.250 .74518 . 7.500 .89353 .9.760 .95919 . 12. 99420
.51636  £.500 76590  T.T50 .90522  10.000 .96277 12.250 .98636 14,500 .99487
253499  5.750 .79952  8.000 .91562 10.250 .96730 12.500 98730 . _l4,750_.99540
.57081  6.C00 .80860  8.250 .92560 10.500 .96896 12.750 .98825
.59785  6.250 .83318  8.500 .92980  10.750 .97400 13.000 .98959.
164949  €.500 .84121  8.750 .93850 11.000 .97652 13.250 .99130
K= 5 N= 4l
FOX) X F(Q) X Fx) X Ftx) x et T xR
+33806 4,488 66679 6,683 .85952  8.878 .93901 11.073 97727 13.268 .99100
238214 4,732 .70483 6,927 .86916  9.122 .94722  11.317 .97921 _ 13,512 .989235
+42455  &.5T6 .T1617  Ta171 87950 9,366 .95076 11.561 .98102 13,756 . 99769
C4537L  5.220 .74983  T.415 88971  9.610 .95743 11.805 .98253 ._.14.000 .0Q3855
.50795  5.463 .T6B26  7.659 .90434  9.854 .96062 12,049 .98491  14.244 . 99609
.53349 5,707 .78934  7.902 .90948 10,098 .96457 12.293 .9860R. 14,488 09464
.58136  5.951 .80420  8.146 .92193 10,341 .96870 12.537 .98817  14.732 99507
160665  £,195 .82792  8.390 .92986  10.585 .97278 12.780 .98892 _ . ____ _ _._
L63TB4  £.439 .83959  B.6%4 .93636 10,829 .97403  13.024 .99012



X Fix)

0.143 00716
0.381 .02311
0.619 05747
0857 07522

1.095 .12506
1.333 .16208
1,571 +20533

+810 ,23737
2,048 .29776

x F(Xx)

0.140 00684
0.372..02219
0.605 .035503

1lo767 .22980
2,000 .28880

X Fix)
0.091 .00334
0
0.545 .03752
0,373 . 07627

1.000 .10254
1.227 14122
1l.455 17768
1lebB2 23416
1.909 .25151
2013630932

X Fix)

-0.000 .00067
0.222_.01271
O.444 .02896

Do 667 05819
0.889 .08448

14111 13126
1.333 ,14589

1.5%56 ,20311
1.T778 .24598

X Fixy
0.087 .00308
0i322 s03e7
02937 209496
139 Tesse
1.826 223535

X Fix)

2.286 .323585
2524 38601
2.762 41570

3.000..45399.

3,238 .49267
3.476 56300
3714 55939
3.952 60568
4.190 63626

X F(x)

4,429 556458
4.667 58121
40905 LT1722
54143 ..73687
54381 76650
5.619 78245
5.857 .BO106
6,095 481651
6.333 .83735

F(x)

«84337
«86239
«87581
«88770
«89612
«90892
« 913567
292468
+92905

X Fi(X1

B8.T14 ,93571
8.952 94199
9.190 .94962
9.429 .95270
9.667 95857
9,905 96235
10,143 96584
10,381 .96788
10.619 .97218

X F(X)

10,857 97413
11.0