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ABSTRACT 

The problem of attaching some quantitative measure of skill to forecasts of. 

temperature, precipitation and other physical fields over extensive regions of the 

atmosphere and hydrosphere is examined. It is suggested that to each forecaster 

we may assign a competitive stochaster, a device or person that performs the same 

forecast over the same regions of space and time as the forecaster, but using a 

specially designed random procedure. This notion is illustrated for the case of a 

multinomial stochaster, by means of numerical studies of actual temperature and 

precipitation forecasts over the U.S. mainland for various seasons over the past 

three years. Specially designed tables and charts show how quantitative judgments 

of forecaster skills can be made in a variety of ways. 

•. 
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CLIMATE FORECAST VERIFICATION VIA MULTINOMIAL STOCHASTERS 

Rudolph W. Preisendorfer 

0. Introduction 

In this work we develop a general approach to the problem of forecast verifi

cation in physical climatology. This problem has already been the subject of 

numerous studies (cf. e.g., Brier and Allen, 1951; Namias, 1953; Panofsky and Brier, 

1958; and their references). We are encouraged to make another essay in this 

direction because these studies have only presented partial solutions of the problem 

by omitting essential stochastic elements; or if the latter were included, then the 

appropriate common geometric setting of the forecast and its realization (the pre

dictand) was not developed. Moreover, some early studies of the problem have confused 

its formulation by introducing elements of subjectivity and qualitative reasoning 

into what is a matter requiring objectivity and quantitative reasoning. 

In what follows we will take the point of view that both the forecast and its 

realization must be treated within the same quantitative framework: the forecast 

will be viewed as the nwnerical specification of values that a geophysical field 

(e.g., temperature, pressure, precipitation or some combination thereof) will take� 

at some specified times in the future over a specified set of spatially distributed 

points. The predictand field will be couched in precisely the same framework and 

so will be wholly commensurate with the forecast field. For example, if the pre

dictand field is atmospheric pressure at n points of the U.S. mainland and the 

values of pressure are classified into r categories at each point, then so too will 

the forecast field be presented in r-tile form at each of these n points. 

Moreover, in what follows we will solve the problem of finding a suitably 

general reference forecaster, i.e., a verifier against which the skill of all forecasters 
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can be gauged. We will do this by choo�ing the stochaster as a worthy competitor 

of the forecaster. That is, we choose a stochastic forecaster (a person or device) 

which is assigned precisely the forecast problem faced by its competitor, and proceeds

in a purely random way to solve it: both forecaster and stochaster, each in his own 

characteristic way, must predict the future state of the same geophysical field over 

the same set of spatial points and same set of future times. There is accordingly, 

in principle
J 

a stochaster assignable to each forecaster whose efforts are to be 

verified. 

Fo.r us, then, a verification of a forecast consists of two parts, namely the 

application of: (i) a quantitative measure of the degree of match between a given 

predictand and the forecaster's prediction; and (ii) a probability measure of attain

ing the same degree of match between the given predictand and the associated 

st.ochaster 's prediction. In every practical i nsta.nce these two parts of the veri -

fication are required to be readily converted into tabular or graphical form. In 

particular the forecaster's skill may be depicted as a point (in a suitably dimensioned 

euclidean point- or subset-space) to which has been assigned a level of statistical 

significance via the performance of the competing stochaster at that same point. 

Thus when two different forecaster's skills are to be compared, this must be done 

on the same geometric-probabilistic background, namely that of their common stochastic 

competitor. In· this way we can also solve the problem of comparing the relative 

merits of a wide range of possible different forecasters* all attempting to predict 

the same geophysica-1 field's configuration over the same space points and same set 

of future times. This, obviously, requires the appropriate cooperative preliminary 

arrangements by two or more forecasters to insure that their recorded efforts will 

fall into the common geometric-probabilistic verification framework. 

* These can range from the simplest, such as the persisters and advecters, to the 
most advanced of current prediction strategies. 
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We will use our general approach to develop several of these frameworks so 

as to attain a hierarchy of ever-increasing stringency, appropriate parts of which 

may be adopted by each forecaster, who, as his mastery increases, can then apply 

ever more rigorous tests of his forecast skills. Moreover, it will be possible 

for him to compare his skills with those of other forecasters who attempt the same 

forecasts in a common framework, such as any of those given in the hierarchy below. 

The general principles utilized in the present approach are of sufficient 

breadth so as to allow their extension to virtually every problem setting the 

climate forecaster may encounter. However, in the interests of brevity we will in 

this study explore only a specific class of stochasters, namely the class of multi

nomial stochasters. This class is already so broad that it will cover many, if not 

all, of the cases encountered in usual practice. Yet we should mention that there 

exist settings which require classes of stochasters that are not multinomial per se. 

For example, global skill scores for analog forecasts require stochasters that are 

not multinomial, but rather an immediate generalization of these, i.e., the multi

vectorial stochasters. It will be noted, however, that the verification principles 

(i), (ii) enunciated above are still applicable as guides to attain the appropriate 

forms of the match and significance quantities, now in the analog setting. 

Having attained a general objective and quantitative overview of forecast 

verification, one can now go on to apply it in various ways to the practical aspects 

of economics and administrative problems contingent on sound forecasts and their 

verifications. These problems, of course, are beyond the immediate scope of this 

study and will be reserved for a future time. Yet we wish to make one important 

observation in this regard: if we possess an objective, quantitative verification 

system of adjustable stringency, such as that developed below, then it will always 

be possible to extract from it auxiliary quantitative, or even qualitative measures 

of forecast verification applicable to the specific needs of the less quantitative 
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fields of economics and administration. In other words, we can more easily, in 

such matters as these, descend the ladder from objectivity to subjectivity and from 

quantity to quality rather than ascend it, and we now possess the basis for such 

descents. 

1. Forecaster vs the Mean Stochaster 

The simplest form of competition between forecaster and stochaster uses the 

expected value of the stochaster's performance as a point of reference. This is 

exemplified in the popular form of the skill S given by the Heidke formula (Brier n 

and Allen, 1951): 

u-u
s 
n 

= (1.1) 
n-u 

where u is the number of 0-class errors (number of correct predictions) made by the 

forecaster {n a set of n forecasts, and u is the expected number of 0-class errors 

made by the stochaster. 

In viewing (1 .1) within the framework of our verification principles (i) and 

(ii) defined in §0, the quantitative degree of match between predictand and 

prediction is u, but the probability measure associated with the stochaster is missing. 

The stochaster's mean u is, of course, a statistical point of reference that serves 

in (1 .1) to tell whether the forecaster has positive or negative skill according as 

u>u or u<u . But what is missing is some number (a confidence level, e.g.) that tells 

how much better or worse, respectively, the forecaster's efforts are than blind 

chance. Thus (1.1) serves only to tell whether one is doing better or worse than 

chance, but not by how much, in a probabilistic sense. 

Consider, e.g., the lists of skill scores in Table 9. These may be associated 



._ 

§1 5 

with the following hypothetical situation: A temperature field (say) is to be 

predicted over the U.S. mainland at 99 selected points (cf Fig. l). Thus n=99 in 

(l .l). The predictions are to be made by stating that, at each point, the temperature 

will be either above normal (A), normal (N), or below normal (8), where 'normal' is 

some previously established climatological mean. For this purpose the range of 

temperatures occurring in the record at each station is divided or partitioned into 

three equal classes (or intervals): one that contains the normal temperatures, 

and an interval each that contains the above normal and below normal temperatures. 

In this way the data have been 'terciled' at each point. Subsequently, the pre

dictions are compared with the actual temperatures realized at each of the 99 points. 

Let u be the number of correct predictions (e.g., if A is predicted and A occurs, 

the prediction is correct). On the average, by chance, one would expect to guess 

1/3 of the temperatures at the points, so that 99x(l/3)=33=u in (l .1). If, e.g., 

u=41, then the skill s would be +.121. If u=33, then s would be 0, while 28
99 99 

 

correct would have a skill of -.076. If two forecasters attempt to predict the 

same temperature distribution over the same 99 points, then the one with the higher 

s value may be judged to be the more skillful for that particular event. In the
9

 9 

long run, the skill scores of one forecaster may average higher than the other, and 

hence s would give some measure of tne relative skill of the forecasters. But
9

 9 

what about their absolute skills? It may happen that one foiecaster is in the 

long run uniformly better than the other in the s sense, but that neither is better
99 

 

at forecasting events than a thrown die attempting to do the same job! In what 

follows we shall explore the ideas inherent in this last observation, with the goal 

in mind of attaining one form of an absolute measure of skill against which forecas

ters' efforts may be pitted. 
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2. Forecaster vs the Binomial Stochaster 

One way to improve on the skill score formula in (l .l) is to attach to S then 

missing statistical significance of the score. This is done by assigning to the 

forecaster's problem a competitive stochaster. For example, if the physical field 

has n points at which it is to be predicted, and the predictions consist in specifying 

one of r possible values at each point, then the associated stochaster takes the 

following form (in the preceding example, n=99, r= 3): at eac� point the stochaster 

chooses randomly one of the r possible values. Hence the probability of choosing 

any one of the r values is 1/r. At the next point he starts again and independently 

of his previous decision, the stochaster chooses randomly from the r possibilities 

at that point. He continues this way through all n points. Now imagine that the 

predictand is depicted as n appropriately distributed dots in the following abstract 

diagram of the prediction problem: 

r 

r-1 

classes 

2 

2 n-1 n 

trials 

• 0 • 

@ 0 • @ @ 

. . .  
• 

@ 0 0 

The open circles are forecasts by the stochaster. Sometimes he has a hit (circled 

dot) and sometimes not. Since his trials of choice are independent of each other, 

the probability of u correct predictions is (l/r)u . The remaining n-u predictions 
-are incorrect and have probability (l- u l)n of occurring. The probability of this 

particular set of u correct and n-u i u n u
ncorrect predictions is (}) (l-}) -  _ The 

total probability P (n u) of u  correct and n-u incorrect predictions, regardless of
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which u dots are circled and which n-u are not, is given by 

= (2. l) 

where n!/u!(n-u)! accounts for the number of distinct ways the stochaster can achieve u 

correct predictions in the set of n dots. Eq (2.1) defines the performance of the binomic:.: 

stochasver: He can have only two outcomes: correct prediction, or wrong prediction. 

This probability function supplies the missing information needed in the use 

of (l .l) to gauge how much better are the forecaster's efforts than the stochaster's. 

For example, Table 10 lists* values of P (u) and its cumulative probabil1ty function 
99

= (2.2) 

for the case n=99 and r= 3. By (l .l) we can find the values of skill S, now associated 

with u and u for the case n=99. Thus comparing Tables 9, 10, we see that skill scores 

of (say) +.106 or greater are statistically significant at the 95% level. The 

column 'l' in Table 10 corresponds to the u column in Table 9. Another index of 

skill in Table 9 is the critical ratio (where a is the standard deviation): 

u-u 
= 

a 

which is closely related to the approximating gaussian distribution to (2.1) for 

large n. The skill number S or the critical ratio are evidently but two of an infinite 
n 

number of equivalent apparent-skill indicators. Moreover this skill S as reckoned 

by (l .l) changes with u and n, so that +.106 need no longer be associated with 

statistical significance at the 95% level. 

The main observation to make here is that skill numbers like the critical ratio 

c (u) or like S  S(u,u,99) are by themselves not the true indicators of forecast99 gci 
=

ing skill. The true indicators (relative to the competing stochaster) are given 

* See Preface to Tables 10-15, just before them. 
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via the cumulative probabilities q (u). Thus, associated with u99
=40 is Q (u) 99

=.9433, 

(of Table 10) which says that 94.33% of the stochaster's predictions are below 41 

correct. Or putting it another way, for every 100 tries by the stochaster to attain 

41 or more correct predictions at 99 points, only 100 - 94.33 = 5.67 times (on the 

average) will he be able to do so. Hence if a forecaster consistently obtains 

u=41 or more as a score in the present experimental setting, he is doing well relative 

to the stochaster, i.e., blind chance. 

There is an important point illustrated here which is perhaps too implicitly 

buried in part (ii) of the verification principle of §0 and which we now draw out 

in detail: in practice the stochaster works very hard at establishing his level of 

performance; experiment after experiment (under fixed conditions) goes by as he 

gradually establishes empirically the P (u) distribution which we so glibly assembled, n 
by logical argument, in (2.1). In an identical practical sense, a forecaster's true 

skill emerges only after a sufficient number of experiments have determined (under 

fixed conditions) his own P (u) distribution relative to that of the stochaster.n 
If the forecaster is consistently skillful, his 'scatter diagram' of predictions, 

when superimposed on that of the stochaster, will show some distinctive and favor

able form of departure from the latter. This will be illustrated in some discussions 

below. 

3. Forecaster vs the Trinomial Stochaster (unsigned errors) 

The next step up the ladder of ever more potentially stringent verification 

tests brings us to the trinomial stochaster. Returning to the diagram in §2 we now 

look not only at the correct number of predictions by the forecaster and stochaster, 

but also the number of 1-class, 2-class, ... , (r-1)-class errors they may commit. 

A j-class error, O..:::_j..:::_r-1, is committed if the prediction circle and predictand dot 

are in classes whose indexes differ by j. For example a 0-class error (j=O) is a 
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correct prediction, a 1-class error (j= l) is a miss by one class. Clearly, for an 

r-tile classification of the predictand values, there can be up to (r-1)-class errors. 

A trinomial stochaster is a stochaster whose scores are registered in 

three categories, namely as 0-class errors, 1-class errors, and 2-class errors. The 

latter are all errors of class 2,3, ... , up to r-1, lumped together. We thus see 

that the trinomial stochaster is the next step higher than the binomial stochaster; 

the latter's scores are registered as 0-class errors and 1-class errors, where the 

latter are all errors of class l, 2, ... , r-1, lumped together. 

We can determine the probability a that a stochaster may commit a j-class j 

error, as follows. Clearly a
0 

=1/r. Another way to see this is to reckon a as: 0 

= E (prob. that stochaster chooses cell i)x(prob. that predictand is 
i=l 

in cell i) 

,r 
l l l . . .  + l l

E - X = + l + 
-2 = 

r ? ? r r .1 =lr 

r terms 

Continuing in this way: 

= E (prob. that stochaster chooses cell i) x (prob. that predictand
i=l 

is in ce 11 ( i -l ) or ce 11 ( i + l ) ) 

(r-2) terms 

2 ( r-l )= 

2
r 

§3 9 
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Again, 

(prob. that stochaster choo�es cell i)x(prob. that predictand is 

in cell (i-2) or cell (i+2)) 

(r-4) terms 

2(r-2)
= 

r 2 

From these we can guess the general pattern for the probability a , namely:j  

2(r-j)
=a.

J 
l2._j2._r-l (3 .1) 

r 2 

This may be checked, and a formal proof devised, by considering in detail, e.g., the 

cases for r = 6, 7. Another check consists in seeing that the sum of the a is unityj  

r-1 
r 

=a0 + L a.= l + � 2(r-j) 1 
j=l J j=l r 2 
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As an example, if r=3, so that we tercile the field values at each point, then 

a 
0
=1/3, a =4/9, a =2/9.1 2   

Now suppose that, in the context of the diagram of §2, the stochaster makes 

n predictions. Let u, v, w be the resulting number, respectively, of 0-class, 

1-class, and 2-class errors. The probability of committing each type of error singly 

at a time is, respectively a  
0

a , and a (=l-(a +a )). Hence the joint probability 
 
, 1 2 0 1

of U, V, \AJ iS 



n! u v wp(u,v,w) = a a a-2u!v!w! o , 

r-tile 
(classification) (3.2) 

U + V + W = n 

It may be verified that we recover the binomial P (u) of (2
 .1) if we fix u and sumn

p(u,v,w) over all possible values of v,w. That is, we fix u; then 

p ( u) 
n-u 

n 
= [ p(u,v, n-(u+v)) (3.3) 

v=O 

§3 11 

This process of summation may be viewed in the diagram below which gives an overview 

of the trinomial stochaster's domain. By fixing u, we fix a plane through u and 

parallel to the vw plane. The summation in (3.3) is over the lattice points of 

line L. 

w axis 

n score) 
--L 

stochas.!_e!._'� average 
score (u,v,w). 0ther 
scores spread out over 
the inclined u,v,w

triangle 

constant, fixing the set of points summed over 
n in (3.3)

high skill region in u,v plane
u axis 
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The scores of the trinomial stochaster are represented as triples (u,v,w) of integers 

u,v,w which sum to n. Hence the set of all possible scores lies on the finite tri

angular portion of the inclined plane through the three n-points on each axis. The 

probability of each score is given by (3.2). A perfect score is one for which u=n 

and v=w=O, i.e., the point on the u-axis, a distance n from the origin. The worst 

score is the n-point on the w-axis, and a score of intermediate skill is the n-point 

of the v-axis. The stochaster, after many experiments of length n, each experiment 

resulting in a triple (u,v,w), begins to accumulate a cloud of points on the inclined 

triangle and centered on the average point (u,v,w) = (na , na , na ). For example, 0 1 2

if n= 99, and we choose terciles (so that r=3), then (u,v,w) = (33, 44, 22). 

4. Forecaster vs the Trinomial Stochaster (signed errors) 

Suppose we are not only interested in the number of j-class errors committed 

by a forecaster, but also whether his errors were above or below the predictand 

mark. That is, e.g�, if the �redictand in a tercile classification were 'N', and 

the forecast error were of class l, we would like to know specifically if it were 

either A or B. We now design a stochaster that will score a forecaster on the 

basis of such 'signed' errors. In this manner we supplement the significance tests 

of §3 by giving a way whereby we can determine if the forecaster tends on the average 

to over-or-undershoot the mark. 

After going through the derivations of §3, the present derivation is relatively 

simple. (Refer to the first diagram of §2.) A positive [negative] j-cZass error 

l�j�r-1 is committed if the prediction circle lies j indexes above [below] the 

predictand dot. For example, if the circle is in class 3 while the dot is in class l, 

there is a positive 2-class error. Patterning our reasoning on that in §3A, we can 

see that a (+), the probability of a positive j-class error, is j

�-



a
J
. ( +) (4. l) 

and similarly 

a. ( - ) 
J 

= ( r-j) 
(4.2) 

r 2 

is the probability of a negative j-class error. For example, if r=3, then a =1/3, 0 
a +) =( =a (-) 2/9, a1 1 2( +)=a2( -)=l/9. 

Our test for predictive symmetry in forecasting is supplied by the trinomial 

stochaster whose elementary probabilities are 

a(+) 

j=l J 
(4.5) 

a( O) = l/r (4.3) 

r-1 
= lL a. ( +) = ½( 1--) (4.4)rj=l J 

r-1 
a( -) = L a. ( -) = l½( 1--) r 

Here a( O) is the probability of a n-c·1ass error. a+)( gives the probability of a 

positive-class error, while a( -) is the prohability of a negative-class error. The 

joint probability p( v v u v u( O), ( +), ( -)) of ( O) 0-class errors, v(+) positi e-class 

errors and v( -) negati ve-class errors incurred in a set of n independent trials by 

the stochaster is 

P(u( O), v( +), v(-)) = n! [a(O)] u(O)[a(+)] v+)( [a(-)] v(-) 
u(O)! v(+)! v(-)! 

a( O) + a+)+( a( -)= l ( r-tile classification) (4.6) 

u( O) + v( +) + v(-) = n 

§4 13 



It may be verified that we recover the form of p (u) of (2.1) if we fix u(O) and sum 
n 

p(u(O), v(+), v(-)) over all possible values of v(+), v(-). That is, suppose we 

fix u(O); then 

n-u(O) 
P (u(O)) = [ p(u(O),v(+), n-(u(O)+v(+))) (4. 7) 
n v(+)=O 

The process of summation may be visualized in the diagram below which gives an overview 

of the trinomial stochaster's domain. 

-------� 

( 

/� ;;erfect score) 
of symmetry in the inclined plane 

u(O) = constant, fixing the set of points
summed over in (4.7) 

v(+)=O 

stochaster's average score 

(u(o) , v( +) , v( -) ) 

high skill 
region in 
v(+),v(-)
plane (near
origin) 

axis of symmetry
in v(+),v(-) plane

negative score) 

v(-) 
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We now have an axis of symmetry in the stochaster's domain, either on the tipped 

triangular area or in the v(+), v(-) plane, about which the stochaster's scores lie. 

For example, the expected (average) scores of the stochaster for the case n=99, 

r=3 are (na(O), na(+), na(-1)) = (33,33,33). 

5. Forecaster vs the Multinomial Stochaster; (the concept 2 
x ) 

We will now explicitly consider more than three j-class errors in our search 

for the significance of forecaster skills. Of course, we can no longer visualize 

the skills in simple geometric diagrams, but we gain instead a useful parameter, 

the 2 
x value, belonging to the forecaster's performance. We shall turn this parametPr

back into our preceding analyses to help solve the problem of ordering the skills 

when given in trinomial form. Thus the following excursion into the domain of the 

multinomial stochaster, while of possible interest in later studies, is actually our 

present means of introducing, in a natural way, the 2 
x quantity into the theory of 

the trinomial stochaster. 

We return to the first diagram of §2 and let the stochaster perform an experi

ment of n independent prediction trials. Let u , u , ... , u be respectively the 0 1 r-l 

number of 0, l, ... , r-1 class errors he commits in that experiment. Let a , a , ... , 0 1

a by the elementary probabilities that he commits such errors, respectively. r-l 

Values for these were derived in §3. Therefore we can in principle compute the joint 

probability for the r values u : j

n ! 
ur-1= 

U I U ! 
ar-1

o· l 

( 5. l ) (r - tile 
classification) 

= l 

§4 15 

 



By approximating the factorials in this expression, using Sterling's formula, by 

writing 

IX• I 
for (5.2)

J 

and by making some further algebraic reductions, we find that, to good approximation, 

(5.3) 

In this way we condense all the j-class scores u.
J 

into a single number of the form 

r-1 r-l (u . -na . ) 2 

x2 J J- E x� = E (5.4)na. 
.,=0 l r=O J 

This quantity, as is well known,* is governed by the x2-distribution (using our r-tile 

notation): 

(x2)(r-3)/2 -½x2 
e 

2(r-l)/2 r(r-1)· (5.5) 
2 

Since the u are constrained to add up to n, there are only r-1 degrees of freedom j 
associated with(5.5). 

For example, let n= 99, r=3 and consider the signed errors of §3. Then 

a =

 1/3, a1 
=4/9, a2 

=

0
2/9, and we now have 

16 §5 

5.3). 

(v-44) 
44 

+ (w-22) (5.6)
22 

and 

* See, e.g., Kenney, J. F., 'Mathematics of Statistics' (part two), D. Van Nostrand 
Co. N.Y. (1947) (7th printing). pl67 has a particularly clear derivation of the 
X 2 distribution's form from (
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In this case we have two degrees of freedom. 

Equation (5.6) gives the probability of occurrence of all those triples 

 (u,v,w) with x2 values in the range (x 2 -½d(x2), x 2 +½d(x 2)). Since (as we shall see 

below) the set of all (u,v,w) having exactly some fixed x2 value generates an ellipse 

in the uv plane of the diagram of §3, (5.6) gives the element of probability that 

the triples lie in an elliptical annulus defined by x2 ±½d(x2). 

The approximation (5.6) must be examined for accuracy in our present work on 

the trinomial stochaster. This will be done in detail below (§7). But for the 

moment, we can view (5.6) as a possible tool for ranking the skill of a forecaster. In 

general, for a specified n, a , a , a , we can form the quantity 0 1 2

x 2 (u-u)2 

+ (v-v) 2 (w-w) 2 
= +

-

(5. 7) 
u V w 

where 

u = nao, V = na1 , w = na2 

and compute the probability of the value x2 associated with (u,v,w). One might 

expect that of two forecasts, the one with the greater x2 value is the better, since 

its u,v,w values would depart on the average more from the mere chance values u,v,w 

than the other forecast. Unfortunately, this is not generally correct. Mere 

departure from the chance point (u,v,w) in the triangular score plane of §3 is not 

enough to insure high skill. As we have seen, triples near the point (n,0,0) are 

to be preferred by an ambitious forecaster. How to rank the skill value of points 

in the uv plane is an important and to some extent an elusive problem. It will be 

taken up next. 
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6. The Problem of Ranking Forecasting Skill in the Context of Trinomial Stochasters 

We shall, in the present context of trinomial stochasters, explore several ways, 

all more or less objective, in which we can make a judgment that a forecast is good 

or bad. 

A. 2
x Ellipses and their associated probabilites 

As we saw in §5, the 2 
x value associated with a performance triple (u,v,w) 

resulting from a forecast can in turn have an ellipse and a probability associated 

with it. Without going through all the mathematics (given in §7, below) we can 

understand the connection between the ellipse and its probability, as follows. 

Let T be the set of all possible triples (u,v,w), O.:._u,v,w.:._n, enclosed by the 

scoring pyramid of §3. Since u,v,w can take on only integral values between O and n 

inclusive, there are, in all, exactly (n+l)(n+2)(n+3)/6 such triples in T. (For 

example, in the case ·of n=99, the number of triples is 171 ,700.) Fortunately, we 

need not work with all these triples in T, by virtue of the sum constraint (u+v+w=n) 

on them. We may thus restrict our attention to a subset of them, say the u,v 

plane. This has only (n+l)(n+2)/2 points of interest (for example, in the case of 

n=99, the number of (u,v) pairs is 5050). Each of these points may be envisioned 

(cf the diagram in §3) as the projection of the triple (u,v,w), in the triangular 

plane, down onto its correspondent (u,v) in the uv plane. Some observations follow. 

1) To each projected point (u,v) in the uv plane we may uniquely assign the 

probability of its associated point (u,v,w), as given by (3.2). For example by 

Table A (with a =l/3, a =4/9, a =2/9,n=99) the point (33, 33, 33) has the probability 
0 1 2 

.00017 and we assign this probability to (33, 33). The point (33, 44, 22) (the 

'average' point) has probability .00880, and we assign this to (33, 44). Thus every 

point (u,v) in the uv plane has a probability, namely that of the unique point 

(u,v, n-(u+v)) above it on the triangular plane. 

2) To every point (u,v) in the uv plane there is assignable via (5.7) a 

, 
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unique 2 
x value, namely that of the unique point (u,v,n - (u+v)) above it (For 

example, for n=99, and r=3, with a0 
=1/3, a1 

=4/9, a2 
=2/9, the point (33,33) has 

2 
x = 

 8.2500, and the point (33,44) (the 'average' point) has 2
x = 0). The set of 

points (u,v) in the uv plane having a 2 
x value not exceeding Xo form an approximately 

elliptical region about (u,v), the average point, as center and with a well defined 

total probability. (For example, with n=99, r=3, a  
=1/3, a  

=4/9, a if 1 2 
=2/9, we set 0

Xo = l .4621, it turns out that there are about 79 points within the ellipse associated 

with Xo (see Fig. 24) and moreover the sum of the probabilities of these 79 points, 
 each probability reckoned via (3.2), comes to .50206.) Thus to each value of 2

x

we have assignable a probability, namely the sum of all probabilities of the points 

caught within the elliptical region defined by 2 
x • 

3) Examples of the 2
x -ellipses may be seen in Figs 26, 27, 28, 29. In 

particular, in Fig 26 we show the six ellipses associated with probabilities .50, 

.80, .90, .95, .98, .99 for the case of n=99, 4=3, and a =1/3, a
0 1 

=4/9, a =2/9. Thus, 2

the outermost ellipse contains 99% of all the probability mass generated by the 

stochaster: that is, if the stochaster makes a large number, say 100 experiments 

at forecasting tercile values at 99 points with basic probabilities for 0, 1-, 

and 2-class errors given by 1/3, 4/9, 2/9, respectively, then on the average, 99 of 

his performance pairs (u,v) will fal I within the ellipse. The ellipses in Fig 27 

may be described in the same way, but now for the case n=99, r=5 (i.e., quintiles) 

for which a =1/5, a0 1 
=8/25, a2 

=12/25. 

B. Various performance regions in the trinomial domain 

We now may consider the problem of ranking skill scores, or of grouping them 

into regions of high or low skill. To fix ideas, consider Fig 2 which depicts the 

trinomial domain for the case of unsigned tercile errors (§3) in which n= 99, a0 
=1/3, 

a =4/9, a = 2/9. 1 2 u is measured along the horizontal axis, v along the vertical axis. 

The average point is (u,v,w) = (33,44,22). Point O is the projection (33,44) of 
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this point on the uv plane. The line d-d therefore separates the total triangular 

region into two parts: those points (u,v) such that u>33 (have positive skill s
99

;  

cf (1 .1)) and those points such that u<33 (have negative skill s
99

). 

1) - Suppose in Fig 2 we consider the region bounded by d-d, the heavy 

portion of the 95% ellipse, the u axis, and the diagonal line w= O. This is a roughly 

triangular region with a portion of an elliptical region removed. Any point (u,v) in 

this region has an associated 2 
x for which its probability is not less than . 95. 

Hence we may at first believe that points in such a region are statistically 

significant. Of course, this is a mater of definition. However, we may not wish 

to consider points on or near d-d in this region as indicative of great skill in 

forecasting. For while such points may occur very infrequently (about 2½% of the 

time) a point such as (33,20) with only 33 correct predictions and 20 1-class errors 

(and hence 46 2-class errors) strikes one as indicative of rather mediocre skill. 

Nevertheless the region so defined is a candidate for high skill, and we can propose 

it for further study. 

2) Consider next the triangular region in Fig 2 bounded by the line c-c, 

the diagonal line (w =O) and the u-axis. Call this region 'A'. Recalling our 

discussion in §2, we know that a score (u,v) with u>41 occurs only 5% of the time 

durin� a stochaster's attempts to predict. That is, the set of all points (u,v) 

in the domain with u>41 has associated with it a total probability mass of .05. 

Notice, however, that there are points (u,v) along the dashed portion of c-c that 

fall rather deep within the 95% 2
x -ellipse. These particular points are clearly 

not significant on the 95% level relative to the partitioning of the plane by 

2
x -ellipses.* This shows that using only u values to judge a skill (as in §2) may 

lead us to misjudge that skill. If we choose that subset of the total triangular 

* Observe that there are many subsets of the total trinomial domain whose points
have a total probability mass of nearly . 95. The complement of A.and the 95% 
ellipse under discussion are but two such subsets. One determines the confidence 
level of a subset by simply totaling the probability mass within it using Table A. 
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domain consisting of the smaller triangular region A bounded by c-c, less the 

segment of the 95% 2 
x -ellipse, we would then have a set of points (u,v) associated 

with relatively high skill. The statistical significance of the subset would be 

slightly larger than 95%. (The exact increment of the value, which is near 1%, is 

not of interest here. It would be found by adding up the probabilities of the 

points in the elliptical segment removed from the c-c triangular region A. This 

can be done with the help of Table A.) Thus we have another well-defined candidate 

for a high-skill region, this one a bit more stringent than in l) above. 

3) The horizontal dashed line b is formed by cutting the pyramidal solid 

with a plane parallel to the uw plane at a value of v equal to 52, which is the 95% 

level for a binomial distribution*with probability of success equal to 4/9, i.e., 

a of §3. The inclined dashed line b is formed by cutting the pyramidal solid 1 

with a plane parallel to the uv plane at a value of w equal to 29, which is the 95% 

level for a binomial distribution*with probability of success equal to 2/9, i.e., 

a of §3. Together with the heavy portion of the 95% ellipse, these lines (even 
2 

though they are generous in their restrictions) define a region of high skill some

what more stringent than the preceding region. Obviously, a still more stringent 

region is that defined by a-a, since it contains still less probability mass within 

its region. Similar regions are defined in Fig 3 for the case of r=5. 

C. Exam�les of �erformance bt forecasters 

l) Sprinkled throughout the domain of Fig 2 are fourteen points representing 

the scores of a forecaster denoted by 'A' in Table l. These scores are the results 

of actual forecasts of temperature over the 99 points of the U.S. mainland depicted 

in Fig l . For example, according to Table l the predictions of Winter '74 yielded

u= 42 correct predictions, v=37 1-class errors and w=2O 2-class errors, and the 

associated (u,v) pair is denoted by 'l' in Fig 2. Observe that point l is not 

* See binomial probability Tables 11, 12. 



22 

above. Neither is point 7, 
l) � 3) defined 

significant in any of the three senses 

five points 2, 3, 9, 10, 
with the summer of 1 significant. There are 75, 

associated 
relative 

14 that have negative skill which, moreover, are not significant to 
and 

11, 12, however, are 
contour. set points 5, The six 6, 8, of 4, 

the 95% 
In particular the 

in high skill regions. 
outside the 95% contour and are situated 

three points 8, 6, 12, especially the latter two, are outstanding forecasts. 

forecast of temperature 
most outstanding of them all, was the 

Point 12, the second 

the infamous winter of 1 because 
These points are outstanding they have 

77. 

Moreover their 2-class 
relatively high u values (number of correct predictions). 

general
being situated near the w In  

errors are very sma 11 by virtue of 
=O line. 

value the better the 
higher the u value and the smaller the w 

we may say that the 

we shall explore this situation at the 
exceptions, skill. there are and �ut 

appropriate time later in this study (cf §6E). 

Forecaster A's performance is shown in Fig 4. 
Another way of looking at 2) 

Here the same fourteen points are displayed in the signed-error domain, as defined 

axes, respectively. The 
in v(+) are along horizontal and vertical 

v(-), the §4. 

diagram. Thus the 
regions of various are defined as explained in the 

stringency 

we are 
defined by the axes and the line d-d. Here 

area of least stringency is 

the number 
to merely perform better than chance in obtaining 

a·sking the Forecaster 

of correct scores u which are measured along the axis normal to the diagram. 

that the 
of the scoring plane in §4, it is clear 

view Recalling the perspective 

closer in toward the origin a forecaster's score lies, the better is his effort. 

(points 6, 12) stand 
Forecaster A's two outstanding performances 

Notice that 

The scattering of the fourteen points is generally well 
closest to the origin. 

x), eight are below, indicat
in the overshoot region (above axis 

balanced: six are 

generally 
that Forecaster A's performance is not to over or under estimate in 

ing 

considered significant and are
In this eight points are  

his forecasts. frame, 

axes,  
circled. They all the region bounded by the c-c, minus the area in

lie in 

§6 
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the 95% ellipse. The region of highest stringency, that bounded by a-a, the 95% 

ellipse, and the axes, has only three points, 5, 6, 12. This situation should be 

compared with that of the three points 8, 6, 12 caught in the a-a region of Fig 2. 

This shows that measures of forecast sign1ficance, even in the present relatively 

objective setting, are near, but not quite, absolute. However, a way of ranking 

every pair of forecasts will be given below, and which can help remove this 

ambiguity (cf §6E). 

3) The diagrams in Figs 3, 5 are exactly analogous to those in Figs 2, 4, 

but now for the quintiled-data case. These diagrams have been included here to 

point up the remarks made earlier that the trinomial scheme of gauging the skill 

of a forecaster can be made arbitrarily stringent. For example, according to 

Table 13, for the case of a binomial stochaster with probability of success 1/5, 

the 95% level of performance is 26 correct predictions out of 99. But suppose in 

such a quintiled setting we still demand 41 correct (as in the terciled setting of 

Table 10) to be the mark of a good forecaster. It is seen that u= 41 in the context 

of Table 13 is virtually an impossibly high performance for a stochaster. However 

for an expert competing forecaster, U= 41 in a quintile setting may not at all be 

impossibly high; it simply would set a relatively higher demand on that forecaster 

whose method has reached a state of development in which the terciled setting is 

not sufficiently stringent, not much of a challenge. This stringency manifests 

itself in Fig 3 by the closer proximity to the origin of the nested set of ellip

tical contours. Now, to get to the high u, low w places, the forecaster must 

exert himself considerably more to rise out of the bull's-eye of mediocrity. 

D. Examples of forecaster vs stochaster 

We shall now compare the relative performances of forecasters and stochasters 

in actual experiments at prediction of temperatures and precipitations over the U.S. 

mainland. 
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l) Table l gives performances of Forecaster A in terms of unsigned scores 

(u,v,w) and also in terms of signed scores (u(O), v(+), v(-)), as defined in §§3,4. 

For example, the prediction scores of Forecaster A for the winter of '74 are (42, 

37, 20) = (u,v,w) for the unsigned errors and (42, 13, 44) = (u(O), v(+), v(-)) for 

the signed errors. The pertinent connections between these errors are given below 

the table. Thus v(+) is the sum of the positive 1- and 2-class errors, while v is 

the sum of the 1-class errors of positive and negative type. In a similar way we 

can interpret the remaining Tables 2, 3, 4 for forecasters B, C. D, respectively. 

All four forecasters were engaged in predicting the temperatures at the 99 points 

(of Fig l) over the U.S. mainland for the fourteen seasons listed. These are 

summarized in Figs 7, 8, 9, 10. The results of their performances in predicting 

precipitation are summarized graphically in Figs 11, 12, 13, 14, and are tabulated 

in Tables 5, 6, 7, 8. 

2) These latter four figures (11, 12, 13, 14) are worth studying in detail. 

A first impression is that Forecasters A and B are considerably superior to 

Forecasters C and D in forecasting precipitation. Of the latter two it appears 

that D has more points of positive skill than C. Forecaster C has no points in 

any of the areas of high skill defined in WW B, C above. Similarly for D, who 

just barely has a significant point (no. 3) to show for his efforts. Forecasters 

A and B, however, each have seven significant points: 2, 3, 4, 5, 8, 9, 10 for A 

and l, 3, 4, 5, 10, 11, 12 for B. It is remarkable that four of the points they 

share, namely 3, 4, 5 and 10 lie in just about the same places in each diagram. 

Also note that each has a common point, namely 7, nearly dead center on the bull's

eye, meaning, of course, a shared poor prediction (the winter of '76). This leads 

us to conjecture that Forecasters A, B and Forecasters C, D belong to two different 

classes of ability, and each one in each group is comparable in skill to the other, 

namely A and B are of comparable skill while C, D are of comparable skill. 
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3) Turning to Figures 7, 8, 9, 10, we compare the skills of the same four 

forecasters, now in their attempts to predict temperatures over the 99 U.S. mainland 

points and over the fourteen seasons listed in Tables l, 2, 3, 4. Once again 

Forecasters A, B show definite superiority over C, D. Indeed, Forecasters A,B each 

have six significant points in high skill areas: Forecaster A has points 4, 5, 6, 8, 

11, 12 while B has points 3, 7, 8, 10, 11, 12. Forecaster A showed extraordinary 

skill at point 6 (spring '75), while B showed such skill at point 3 (summer '74). 

Forecaster C has points 5, 10, 13 as significant above the 95% level using the 2 
x

criterion. However, observe that these are all of negative skill, showing that a 

high 2 
x value (such as may be encountered in a contingency table of classified 

observations and predictions) does not necessarily mean high skill. Forecaster D 

has point 10 above the 95% level, but its u value and v value .are undistinguished. 

4) In Figures 15, 16, 17, 18, the same temperature skills in Tables, l, 2, 

3, 4 for the four forecasters are plotted, now using signed errors (§4). Thus the 

information in Fig 7 for A is viewed in a new way in Fig 15. The first impression 

is that Forecaster A tends to have balanced forecasts on the whole: the number of 

over estimates above the symmetry axis is six while those below are eight. Forecaster 

B has the same split but in the opposite sense. To help judge the quality of skill 

of forecasters B, C, D, the reader may wish to lightly sketch in various regions 

of high skill, as defined in Fig 4, on the appropriate diagrams. The temperature 

skills viewed via signed errors in Figs 17, 18 are completely undistinguished. 

Forecaster C seems to have a scattering of eight significant points, but observe 

that they are not in the high skill areas. Once again, statistical significance 

in the 2 
x value doesn't imply quality forecasts. 

5) The reader may by now have surmised that forecasters C, D are actually 

stochasters. We shall describe how they made their predictions. 

Stochaster C had five dice before him. The faces that normally had numbers 

'l' and '2' were marked with 'B', the faces on each die normally marked with '3', 

� 
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'4' , had 'N', and the faces normally marked with '5' , '6' had 'A' in the case of 

temperature predictions. For precipitation 'A,N,B' were replaced by 'L,M,H'. To 

make a set of five predictions, the stochaster threw all five dice on a smooth flat 

table.* The symbols on the scattered dice were always read from left to right and 

recorded . Each such throw therefore produced five random predictions. The throws 

continued until an accumulation of 99 predictions had been made. Each of these 99 

predictions was then compared with its correspondent for the particular season under 

study whose actual temperatures or precipitations (in tercile form) had been compiled 

and listed beforehand for each of the 99 stations. From this point-by-point 

comparison, the class errors were calculated and tabulated. This process of throw

ing dice and comparing these results wi th each of the 99 observed field values was 

repeated until all seasons had been gone through for each set of temperature and 

precipitati on data . 

Stochaster D had before him an urn containing nine white balls. Three of the 

balls had the symbol '0' inscribed on them; two had '+l ', two had 
1 -l '; and one had 

' +2' while another had '-2 ' inscribed on it. The numbers of balls for each symbol 

are the relative frequencies with which the j-class signed errors, j = 0,±1 ,±2 occur 

for terciled data (cf §4). To make predictions the stochaster drew a ball at random 

from the urn. If it had 'O' on it, then it was recorded that he made a correct 

prediction; if it had '±1' or '±2' on it, he committed ±1-class or ±2 -class errors, 

respectively for that draw and it was so noted. In all, for a given season he 

made 99 independent draws from the urn. At the end of the 99 draws the number and 

type of signed j-class errors were totaled. From these, the unsigned errors could 

be found. For example for season l, Table 4 shows he had the score (u,v,w) = (33, 

46, 20), obtained from the signed errors as indicated below the table. 

6) The differences in appearances between the scatter diagrams of Cand D 

are readily explained : recall that Chad a more open pattern than D, signifying 

* There is no significance to the number of dice used; they simply were available 
from a popular game of chance . 
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more scatter, greater variability from season to season. These differences are 

clearly due to their individual means of prediction. Stochaster C worked directly 

with the actual predictands, while D did something less direct and more abstract: 

each time D made a move he was driven by the odds of making an error; by contrast 

each time C made a move he was driven by the odds of making a specific prediction 

(A, N, or B, e.g.). In other words, D had a theoretical deduction of a higher order 

built into him relative to C, so that, in a manner of speaking, each move by D was 

equivalent to several moves by C. Indeed, if we would let C continue indefinitely, 

his scatter patterns would relatively rapidly tighten like those of D and in the 

limit he described by the elliptical contours in the diagrams: 50% of his scores 

would eventually fall within the 50% contours, 80% within the 80% contours, and so on. 

E. Ranking performances by moments and 2 
x

We may supplement the 2 
x value of a score in judging skill by the following 

considerations. 

l) In the diagram below, point 1 is given in the uv plane. If on the one 

hand we rise vertically from l so as to leave u fixed, we go to a point 2 which is 

clearly associated with greater skill since v increases while w decreases; in other 

words, we are decreasing the 2-class errors and trading them in for 1-class errors, 

errors which are more palatable to the forecaster. On the other hand, if we move 

to the left of point l, horizontally, so as to leave v fixed, we go to a point 3 

which is clearly associated with lesser skill since u decreases while w increases; 

in other words, we are decreasing the 0-class errors and trading them in for 2-class 

errors. 
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There must then be an intermediate direction between that of segments 12 and 13, 

say 14, along which there is no change in the quality of skill. A moment's reflection 

would show that once we give numerical weights to the importances of the 1- and 2-class 

errors� this directiorr of constant skill is fixed. A natural assignment of weights 

may be made by defining the moment m of a trinomial score. We write 

1 m 1 for O•u + l •v + 2•w 

and call it the moment of (u,v,w) about u. We may envision the v and w scores as 

occurring on a lever 

----- 2 -----
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thereby producing a turning moment; the values v, w act like masses and their distances 

l, 2 respectively act like moment arms. The object of a forecaster is to minimize 



§6 29 

this moment, to bring it down to 0, ideally. The smaller m is, the better his 

performance. Since u + v + w = n, we can write 

m = 2n - 2u - v (6.1) 

where n is the number of prediction locations, as usual. For a fixed n and m, (6.1) 

defines a straight line in the uv plane, namely 

v = -2u + (2n-m) (6.2) 

along which the moments of the scores are constant, and hence, by agreement, the 

points (u,v) have equal quality in the moment sense. 

2) As a result of this assignment of a moment to each (u,v) we can, with 

the help of the 2 
x ellipses (introduced in WA) lay down a coordinate net over the 

trinomial uv domain. By means of this network, shown, e.g., in Fig 6, we can locate 

points and assign to them relative ranks of performance. For example, on Figs 6, 6a 

we have placed the average* points (u,v) of the scores given in Tables 1-8. The 

average temperature scores are given on Fig 6, the average precipitation scores are 

on Fig 6a. It is seen that our earlier conclusions about the essentially equivalent 

skills of A and Band their superiority over C and Dare graphically borne out using 

the present coordinate frame. The average points of A and Bon Fig 6a lie essentially 

along the same moment line and on the same 2 
x curve. Each is clearly superior to 

C and D. However A and B find themselves between the 50% and 80% 2 
x ellipses, as may 

be seen by comparing with Fig 6b, in which the 50% - 99% ellipses are also drawn in 

for comparison. Thus, on the average, the performances of A and Bare mediocre. 

These average points are also drawn in as the circled crosses in Figs 7-14. In the 

latter set, the standard deviation of each average score is shown by means of a 

* Thus u is the average of all u-points and v that of all v-points. 
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dashed circle with radius equal to the standard deviation and centered on the mean 

point. These statistics are summarized below Table l. Observe that in these average 

temperature and precipitation tables, while A has a larger average u 
A 

than B, our 

agreement to measure performances relative to 2 
x and m in Fig 6 shows that their 

performances are essentially the same. If an edge has to be given to one over the 

other, for the present accumulation of scores, A may be judged slightly superior, by 

looking at the m SGores below Table l or closely at Fig 6 and seeing that, while A 

and B lie on the same x2 ellipse, A lies on a slightly lower moment line. At this 

stage of development of the prediction art, these differences are too small either 

to comfort or discourage A or B, respectively. Observe in particular that the average 

u
A 

 score of A or B by itself places either forecaster quite close to the 95% level 

(cf Table 9). If, however, we look not only at the number of correct predictions, 

but also at the number of 1-class errors (and hence implicitly the 2-class errors) a 

new perspective on their performances is attained: In general� a good average score 

should land in a high skill region and with a relatively small standard deviation 

circle. Both forecasters therefore should be concerned with increasing their average 

u and v scores; it was these that placed them both in a rather undistinguished area of 

the skill diagram. Moreover, consistently predicting climate variations manifests 

itself in smaller (tighter) scatter diagrams. 

Thus we now have a reasonably objective framework in which to gauge forecasting 

skill as actual scores begin to accumulate and scatter diagrams begin to fill in. 

3) We may summarize the ranking procedure using m and 2 
x as follows 

(u,v) = (u' ,v') if x'(u,v) = x'(u' ,v')
[ 
- m(u,v) = m(u',v') 

(u,v) > (u',v') if f m(u,v) < m(u',v') 

/ regardless of x
2 

/ or m ( u, v) = m( u ' , v' )
I 
'and x

2 (11 .v) > x
2(u',v')L 
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In other words, two pairs (u,v), (u' ,v') are of equal rank if their moments m and 

2 
x values agree. Observe they need not be coincident to be of equal rank. Points 

C, Din Fig 6 are essentially equivalent. Also points l, 2 are of equal rank. If 

the moments of two points agree, then we use 2 
x to break the deadlock, the one with 

2 the lesser probability of occurrence (higher x ) being of higher rank; e.g., point 

2 is of greater rank than 3 in Fig 6. Therefore, in ranking points within a given 

region or set of points we give precedence to the moment of a score. This is clearly 

a convention (rather than a logical deduction) but one that is based on the intuitive 

interpretations of the scores u,v and their probabilities of occurrence. If a reader 

takes issue with this convention, then this means that he must (i) decide on a new 

relative weighting of v,w errors (and come up with an alternative to the moment m) 

 and (ii) decide on the relative importance of the new m, and 2
x • It may be that

these relative weights and relative importances would vary with location over the 

uv plane. 

A word of advice can be made here, in conclusion: whatever one convenes as 

the method of ranking performances, fine differences and subtle nuances in scoring 

systems will he swept aside and be inessential in the face of truly superior or 

even just good forecasting. The present method of ranking appears to go far beyond 

what has already been used. Perhaps then it is time to turn to the really basic 

problem at hand, the problem of forecasting, to devote more energy to improving that 

art, and perhaps gauging such efforts with the basically adequate ranking scheme we 

now have at hand. 

7. Construction of Tables A-E and EXP 

The graphical scoring charts we have used in our studies above are based on 

some simple analytical geometry and on probability calculations. These latter 

calculations are summarized in Tables A-E and EXP. They represent a fresh look at 

the 2 
x quantity by calculating its values and their corresponding exact probabilities 
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from the trinomial distribution for p(u,v,w) given in §3. In particular we compared 

the approximate probabilities of 2 
x as given by (5.5) with their exact counterparts 

given by (3.2) and saw that, except for certain noncritical regions in the uv plane, 

the classical cumulative probability distribution for 2 
x was adequate to serve as a 

base for our probability ellipses in the trinomial skill charts. We now discuss the 

construction of these tables for the benefit of those who may wish to explore 

analogous skill chart constructions for values of n and a , a , a not specifically 
0 1 2 

covered in this study. 

A. Table A 

One of the motivations of this calculation was simple curiosity: to see what 

the probability was for each of the 5050 possible triples (u,v,w) (ranging from 

(0, 0, 99) to (99, 0, 0) on the triangular scoring surface depicted in §3. Accord

ingly a computer was instructed to find p(u,v,w) via (3.2) to five significant figures 

for the tercile case: a =1/3, a0 1 
=4/9, a =2/9, n2

=99. It turned out that many of the 

triples with low u values (<14) 
-

and high u values (>54) 
-

had probabilities far below 

5
10- . Removing these from the computed list, we were left with 2644 triples whose 

5 
probabilities or associated cumulative probabilities were 10- or greater. The 

range of these 2644 triples may be seen in graphic form in Fig 25, or directly in 

Table A, which begins with the triple (14,52,33) and ends with (54,35,10). The 

triples in Table A are arranged in 'alphabetical I order and may be visualized as 

progressing through the uv plane as shown in Fig 25. Along with (u,v,w) are given 

their 2 1 1 1 1
x values (in the column marked X2 ), their probabilities (marked P(A) ), and 

their cumulative probabilities (marked 'CUM P(A) 1 ). In order to understand the 

connections with later tables, we summarize the present calculations as follows, 

using the column headings: 
., 
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TABLE A: 

(u,v,w) X2 P(A) CUM P(A) 

(ordered) (computed) (computed) (computed
from P(A)) 

t 
yields 

As we progress through Table A, we observe the 2 
x values dipping in value, reaching 

a minimum, then rising again, over and over again. This may be explained graphically 

by looking at Fig 6 and imagining the paths taken through its domain as indicated 

schematically in Fig 25. As we start with (14,52,33) and move along the trajectory 

suggested in Fig 25, and at the same time keep an eye on the values of P(A), we see 

that CUM P(A) builds slowly, being fed invisibly by P(A) until, finally, at triple 

5
(23,38,38) the triples have probabilities larger than 10- , and which go on to swell 

-5 to a maximum at (23,51 ,25) and then decrease down to 10 again at (23,63,13). All 

of this can be followed in imagination on Fig 25 by visualizing a probability haystack 

centered on (33,44) in the uv plane. Again and again the ordered triples (u,v,w) 

in Table A slice through the haystack, taking increasingly meatier chunks of prob

ability as the vertical traverses in Fig 25 get closer to the u=33 slice. As this 

slice is traversed (see p(l5) of Table A) we finally attain the maximum value of 

p(u,v,w) in the entire table at the average point (33,44,22), namely p(33,44,22) = 

.00880. At this point, as the cumulative probability tally shows, we have accumu

lated half of the total probability mass. After this, the slices cut through the 

lower slopes of the probability haystack, decreasing steadily in content until 

eventually, as the traverse of slice u=54 is made, the final readable contributions 

to the total mass are made. 
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B. Table B 

For this table we ordered the 2 
x values, en�ountered in Table A, in increasing 

order. As these 2 
x values �,ere ordered we simply carried along the associated triples 

(u,v,w) and P(A) values. The net result was a shuffled set of triples and probabil

ities. From the latter, as we went along, we added them up and formed CUM P(B): 

TABLE B: 

(u,v,w) X2 P(A) CUM P(B) 

(shuffled) (ordered) (shuffled) (computed from 
shuffled P(A)) 

yields 

The· net result, CUM P(B), could be visualized as an 'integration' of P(A) using a 

polar coordinate frame with (33,44,22) as center. As we progressed from smaller to 

larger 2 
x values we were sweeping up P(A) values in ever larger (essentially ellip

tical) regions about (33,44,22), and adding them together. Fig 24 shows-the 50% 

ellipse enclosing about 79 points. These 79 points are represented by the first 79 

entries of Table B from (33,44,22) to (31 ,41 ,27) at which the total probability mass 

accumulated was .50206. The 2 
x 'radius' at this point is l .4621. In this way we 

were able to associate to each x2 its exact associated cumulative probability. This 

was the primary purpose of Table B. By the time we had moved out to 2 
x = 76.0909, 

we had essentially accumulated all probability mass (to within ,n-
5), and could have 

truncated the table there. The region covered by the associated ellipse may be 

estimated from Figs 6 and 25. See in particular the points on Fig 25 for 2 
x near 75, 

76. 

C. Table C 

This table is Table B now with ordered triples for easy look up of CUM P(B) 



at each (u,v,w): 

TABLE C 

(u,v,w) X2 P(A) CUM P(C) 

(ordered) 

(as in Table A) 

(shuffled
CUM P ( B))
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D. Table D 

To see how well the 2 
x -ellipses (to be constructed below) embraced the 

accumulating p1·obability mass as we swept radially outward from the center (average) 

point (33,44,22), we returned to Table A and arranged P(A) in decreasing order. In 

this way we nibbled outward from the center of the haystack, accumulating probability 

in a natural way, going along the 'true' contours of the discrete haystack: 

TABLED 

(u,v,w) X2 P(A) CUM P(C) 

(shuffled) (shuffled) (decreasing 
order) 

(computed from 
decreasing
order of P(A)) 

t 
yields 

To see what we had, we immediately made from this: 



E. Table E 

TABLE E 

(u,v,w) X2 P(A) CUM P(E) 

(ordered) 

(as in Table A) 

(shuffled
CUM P ( D)) 

A spot check was made at several points (u,v,w,) in the uv plane to see how 

well the cumulative probabilities agreed in Tables C and E. This would give a check 

on how well the 2 
x contours could describe the enclosed probability mass. The 

reader is invited to do the same. To start him off, consider the following selection 

of points 

CUM P(E) CUM P (C) 

a) (33, 44, 22) .00880 .00880 

b) (38, 40, 21) .44133 . 45115 

c) (40, 39, 20) .65669 .66549 

_d) (44, 36, 19) .92697 .93879 

e) (48, 33, 18) .99199 .99438 
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These points are shown on Fig 6 radiating outward from the origin. The agreement in 

cumulative probabilities is within one or two percent. Other checks along different 

lines show that we may use the x 2 value as a radial index in terms of which, within 

a few percent, we may characterize the probability mass within the x2 =constant 

elliptical contour. This then supplied the rigorous basis for the nested elliptical 

contours in the skill score charts of this study. Any further constructions wishing 

to use smooth elliptical contours to summarize constant-x 2 regions of given pro

bability mass must satisfactorily pass this test. Otherwise the exact constant-x 2 

contours, which will likely be somewhat irregular, must be found by detailed plotting. 



37 §7 

F. Table EXP 

As a matter of simple curiosity we wanted to see how closely the 2 
x distribution 

(5.5) approximated the exact trinomial probabilities yielded by (3.2). The form of 

(5.5) for the terciled trinomial case is obtained by setting r=3, resulting in 

(7 .1) 

 a simple exponential in the variable 2
x • How well does (7.1) describe the present 

state of affairs? In Fig 23 we show a plot of the exact values of p(u,v,w) for 

2 2 various x values. For example, for x =0 we have from Table B the probability of 

P(33,33,22) as .00880, and is shown on Fig 23. For 2
x =1-13, there are several 

triples associnted with each value (cf. e.g., 2 
x = l .0227). The range of probabilities 

associated with each 2 
x is indicated by the vertical bar on Fig 23. This points up 

the important theoretical fact that T (x2 
) does not account for the multiple

2

valuedness of the exact 2 
x relation defined by Table B. Moreover, a plot of the 

exponential in (7.1) in Fig 23 does not coincide with the visually-fit exponential 

going through the mass of points from Table B. 

To see how well the cumulative probabilities were given by (7.1), the computer 

was instructed to find 

n -A. 
(CUM EXP) = ½ z: exp 6.A . ' n> 1 (7.2)

n [_2,] l
i = l 

A. =x� = (X2) . 
l l 1 

where n denotes the row of Table B. Here xi is the ordered x2 entry in row i, and 

6.A. = A. - A. , with A  
=0. The listing below compares CUM P(B) with (CUM EXP) as

l l l -l 0

found in (7.2), which simulates the discrete indefinite integral of (7.1). 
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2 CUM P(B) CUM EXP 

0 .00880 .00000 

.0530 .02593 .02582 

. 1667 .06787-.07610 .07861 

. 2121 .09999-.10797 .09917 

.3030 .14672-.15419 .13882 

.5303 .23229-.23892 .22986 

1 . 0227 .38958-.40544 .39524 

1.5000 .51474-.52730 .52025 

2.0076 .62822-.63176 .62341 

3.0303 .78191-.78374 .76761 

4.0530 ,86759-.86883 .85401 

5.0303 .92268-.92333 .90402 

6.0000 .95200-.95343 .93455 

7.0227 .96993-.97076 .95408 

8.0076 .98150-.98167 .96551 

9.0000 .98916-.98944 .97250 

10.0076 .99351-.99360 .97682 

§7 

This shows that the cumulative probabilities of 2 
x in the third column, as given 

by (7. 1)-(7.2) are reasonably good approximations to the exact values. Strictly speak

ing, as we saw in Fig 23, there is no one triple associated with a x 2 value, but 

 actually several. Hence the exact displayed range of values of CUM P(B) for each 2
x • 

A similar comparison with CUM P(E) is possible, and shows the same degree of close 

agreement with CUM EXP. This indicates that for rough practical purposes we can use 

 tables B, C, E, EXP interchangeably when assigning probabilities to x2
• However, the 

exact table for this purpose is B or C. Table A is our basic table from which our 

numerical knowledge of p(u,v,w) springs. 
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8. Construction of the Skill Charts 

The elliptical contours in the various figures in this study (as justified by the 

above results on .Table C and Table E) may be found analytically as follows. Imagine 

the set of all points (u,v,w) in the scoring plane (cf diag. in §3) with a given 

2 fixed x value. Thus we imagine all (u,v,w) in the plane such that 

(u-u) 2 + ( v-v) 2 
+ (w-w}2 

x2
= ( 8. l) 

u V w 

where u = na , V = na1, w = na-o 2 

and a 
0 
, a , a are defined in §3. Since1 2 

U + V + W = n (8.2) 

there is a corresponding set of points (u,v) in the uv plane having the same constant 

2 x value. Using (8.2) in (8.1) and solving for v as a function of u, we find 

-1 '( -\ 1-ab)(u-u) 2 - 2} ¼2+ wbx 
-

-v (u-u) + v ± bV •= -

v+w 
(8.3) 

where a = l+(w/u), b = l+(w/v) 

The plus sign describes the upper half, the minus sign the lower half of an ellipse 

centered on the straight line defined by 

--v . V = (u-u) + V (8.4) 
v+w 

This is the straight line through the average point (u,v) and the point (n,0), the 
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point of maximum skill in a trinomial diagram. The v intercept v occurs where u0 
= O. 

In the case of n=99, a =1/3, a =4/9, a =2/9, v is given by: 
0 1 2 0 

V = V + 44 + 22 = 660 

A general sketch of the ellipses in the trinomial setting is given below. It is seen 

that the ellipses are vertically sheared about the line given by (8.4). 

0 u- u u+ n 

The horizontal limits u± of the ellipses in these diagrams are obtained by setting 

the term in curly brackets in (8.3) to zero and solving the resultant quadratic for u: 

(8.5) 

By construction, each vertical line (u=u ) is tangent to its ellipse where the line±  

(8.4) pierces the ellipse. A study of Table A shows that the line (8.4) is the locus 

of maximum probabilities observed by making vertical (const u) slices through the 

probability haystack based on the uv plane. 



The formulations above serve also to define the ellipses in the signed error 

diagrams, such as in Fig 4. We simply make the following assignations in (8.1) and 

related equations and carry out the -resultant forms of the calculations: 

Unsigned 
-

u' u 
-

errors 

pairs with 

Signed 

V (-), 

errors 

V(-) 

v, V V ( +), V(+) 
-

w, w u(0), u(0) 

a o a(-)

al a(+) 

a-2 a(O)

Finally, to assign a probability to 2 
x values for the purpose of labeling the 

ellipses with confidence level values, we used Table Bas follows: we ran down the 

table until we encountered cumulative probabilities .50, .80, .90, .95, .98, and .99, 

and then simply picked off the corresponding 2 
x values, which are summarized below. 

Cum prob.  Assoc. x2 From std. x 2 tables 
(2d. f.) 

50% 1 . 4621 1 .386 

80 3.2121 3.219 

90 4.6667 4.605 

95 5.9394 5.991 

98 7.8030 7.824 

99 9. 1667 9.210 

§8 41 

2 It can be seen that our exact x values agree closely with those obtained from standard 
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(but approximate) x 2 tables for two degrees of freedom. But this agreement is not 

generally known a priori for a given n and a , a , a . For this reason, the 0 1 2

cautious chart designer would go through essentially the procedures described in §7, 

to find not only his own particular x 2 values for (say) the above probabilities but 

also to see if the ellipses themselves are adequate to describe the regions in the 

uv plane with constant x 2 (recall the concluding remarks of §7E). 

Final checks on the accuracy of our computer graphics are made in Figs 24, 25. 

In particular, note how closely the analytically defined ellipses follow the dis

 cretely determined points with constant 2
x • 
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T.ABLE l 
TERCILED TEMPERATURE 

FORECASTER A 

l 

SEASml 

Wnt 74 

u(O)
= u 

42 

V 1 ( +) 

13 

v(+) v2(+) 

0 13 

V1 ( -) 

24

v2(-)

20

v(-) 

44 

V \Al 

37 20

2 
3 

Spr 74 
Sum 74 

27 
30 

19 

30 
5 

11 

24 
41 

28
21

2()

7 

4-8
28 

47 
51

25
18

4 Fal 74 44 15 5 20 28 7 35 43 12

5 \�nt 75 46 29 3 32 19 2 21 48 5

(; 

7 
Spr 75
Sum 75

70 
45 

23 
19 

0 23 
15 34 

6
18

() 

3 
6 

21 
29
37

0
18

8 Fal 75 45 20 0 20 30 4 34 50 4

9 �Int 76 23 8 l 9 40 27 67 48 28

10 
11 

Spr 76 
Sum 76 

30 
43 

30 
41 

5 35 
6 47

23 
8

11
1 

34 
9 

53 
49

16
7

12 \•Int 77 59 16 2 18 20 2 22 36 4

13 
14 

Spr 77 
Sum 77 

37 
27 

1 
15 

0 l
8 23 

36
26

25 
23 

61 
49 

37
41

25 
31 

V ( +) = V l (+) + V2( +) v = v1(+) + v1(-) 
v(-) = v1(-) + ½(-) w = ½(+) + ½(-) 

Forecaster's TEMPERATURE Average Scores 

A 

V s m 

73.7 A 40.5 43.3 14.9 

B 36. 1 48.4 16.4 77.4 

C 31. 3 46.7 8.4 88.7

D 33.6 42. 1 6.0 88.7

Forecaster's PRECIPITATION Average Scores 

A

u V 

44.0 

s 

11. 2 

m 

75.4 A 39.3

B 37.3 47.3 7.9 76. l 

C 31. 3 46.8 6.7 88. 1 

D 35.9 44.2 5.9 82.0 



SEASOil 
I 
!

I 
l 

u(O)
u 

= 

 vl ( +)

TABLE 2 

TERCILED TEMPERATURE 

FOREC/\STER B 

v2(+) v(+) ( -) Vl v2(-) v(-) V 

-

w 

l vlnt 74 29 31 l 32 23 15 38 54 16 

2 Spr 74 38 9 0 9 31 21 52 40 21

3 

4 

Sum 74 

Fal 74 

! 62 
19 

20 

26

0 20 

22 48 

16

21

1 

11 

17

32

36

47 

l

33 

5 vlnt 75 43 6 2 8 35 13 48 41 15

6 Spr 75 11 64 24 88 0 0 0 64 24

7 

8 

Sum 75 

Fal 75 

45 
43 

25

26 

3 28 

5 31 

23

24

3 

1 

26

25

48

50 

6

6

9 

10 

1·Jnt 76 

Spr 76 

33 
45 

14 

26 

1 15 

3 29
I

I
44 

24 

7 

1 

51 

25

58

50

8

4

11 

12 

Sum 76 

vlnt 77 

47 
44 

25 

42 

13 38

1 43 

13 

9 

l 
3 

14

12 

38

51 

14

4

13 Spr 77 32 4 0 4 54 9 63 58 9

14 Sum 77 14 14 8 22 28 35 63 42 43 

v(+) = v1(+) + v2(+) v = v1(+) + v1(-) 

v(-) = v1(-) + v2(-) w = v2 (+) + v2(-) 



SEASON 

1 Wnt 74 

u(O) 
= u 

29 

v, ( +) 

31 

TABLE 3 

TERCILED TEMPERATURE 

FORECASTER C (target: actual predictand) 

v(-)v2(+) v(+)  v2(-) V1(-)

2 33 23 14 37 

V 

54 

r 

w

16 

2 Spr 74 35 13 3 16 30 18 48 43 21 

3 Sum 74 31 17 15 32 24 12 36 41 27 

4 Fal 74 

5 �1nt 75 

26 
31 

29 
23 

47 16 10 26 18 
4 27 32 9 41

45 
55 

28 

13 

6 Spr 75 34 31 21 52 13 0 13 44 21

7 Sum 75 30 25 15 40 20 9 29 45 24

8 Fal 75 41 16 11 27 26 5 31 42 16

9 Wnt 76 27 r2 0 12 40 20 60 52 20

10 Spr 76 24 32 2 34 29 12 41 61 14

11 Sum 76 38 29 12 41 17 3 20 46 15 

12 Wnt 77 38 31 
-

15 46 13 2 15 44 17

13 Spr 77 29 10 4 14 26 30 56 36 34

14 Sum 77 25 15 8 23 31 20 51 46 28

v(+) = 
v(-) = 

v1(+) + v2(+) 
v1(-) + v2(-) 

v = v (+) + v
1(-)

1 
w = (+) + v2(-) v2 



SEASON 
I 

i

! 
i 

u(O)
= u 

v ( +) ,

TABLE 4 

TERCILED TEMPERATURE 

FORECASTER D (target: 

! 

v(+) I V V2(+) l ( -

idealized predictand) 

) v(-) v2(-) V w

l \.Int 74 33 26 12 38 20 8 28 46 20

2 Spr 74 31 28 13 41 21 6 27 49 19

3 Sum 74 35 22 13 35 18 11 29 40 24

4 Fal 74 38 18 15 33 15 13 28 33 28

5 \·Int 75 35 24 11 35 20 9 29 44 20

6 Spr 75 33 24 l 5 39 21 6 27 45 21

7 Sum 75 33 19 9 28 25 13 38 44 22

8 Fa l 75 36 26 11 37 18 8 26 44 19

9 \•int 76 30 21 13 34 27 8 35 48 21

10 Spr 76 38 14 12 26 17 18 35 31 30

11 Sum 76 34 21 12 33 22 10 32 43 22

12 Wnt 77 34 24 16 40 13 12 25 37 28

13 Spr 77 32 20 14 34 21 12 33 41 26

14 Sum 77 28 22 8 30 22 19 41 44 27

v(+) = v1(+) + v2(+) v = v1(+) + v1(-) 

v(-) = v1(-) + v2(-) w = v2 (+) + v2(-) 



TABLE 5 

TERCILED PRECIPITATION 

FORECASTER A 

SEAS0N u(O) 
= u 

l Sum 74 38 

vl ( +) v2(+) v(+)  v2(-) v(-) V w Vl (-)

23 11 34 20 7 27 43 18

2 Fal 74 49 15 7 22 24 4 28 39 11 

3 vJnt 75 46 11 2 13 25 15 40 36 17

4 Spr 75 40 24 11 35 23 l 24 47 12 

5 Sum 75 38 24 8 32 25 4 29 49 12

6 Fal 75 21 33 17 50 17 11 28 50 28

7 Wnt 76 37 33 15 48 9 5 14 42 20 

8 Spr 76 43 22 9 31 20 5 25 42 14 

.g Sum 76 52 1.6 5 21 I 2·5 l 26 41 6

10 Wnt 77 45 27 16 43 10 l 11 37 17 

11 Spr 77 25 36 12 4·8 24 2 26 60 l-4

12 Sum 77 37 22 10 32 20 10 30 42 20 

v(+) = v1(+) + v2(+) v = v1(+) + v1(-) 

v(-) = v1(-) + v2(-) w = v2 (+) + v2(-) 



 

TABLE 6 

TERCILEO PRECIPITATION 

FORECASTER B 

l 

SEASON 

Sum 74 

u(O) 
= u

40 

vl (+)

32 

v(+) v2(+)

10 42 

Vl (-

15 

) v2(-)

2 

v(-) V 
�'I

17 47 12

2 Fal 74 34 31 18 49 15 l 16 46 19

3 Wnt 75 46 26 6 32 17 4 21 43 10

4 Spr 75 43 18 3 21 33 2 35 51 5

5 Sum 75 37 24 4 28 29 5 34 53 9

6 Fa l 75 32 30 18 48 14 5 19 44 23

7 \.Int 76 35 35 17 52 11 l 12 46 18

8 Spr 76 31 19 27 46 18 4 22 37 31

9 Sum 76 32 30 10 40 23 4 27 53 14

10 \✓nt 77 46 29 11 40 10 3 13 39 14

11 Spr 77 37 44 6 50 9 3 12 53 9

12 Sum 77 35 26 2 28 29 7 36 55 9 

.,

v(+) = v1(+) + v2(+) V 
= v1 (+) + y1(-) 

v(-) = v1(-) + v2(-) w = w2(+)�+ v2(-) 



TABLE 7 

TERCILED PRECIPITATION 

FORECASTER C (target: actual predictand) 

SE/\SON ! u(O) 
= u 

v, ( +) v2(+) v(+) V 1 ( - ) ½(-) v(-) V \t✓ 

Sum 74 28 33 13 46 19 6 25 52 19
2 Fal 74 33 19 15 35 19 13 32 38 28 
3 Hnt 75 29 18 7 25 28 17 45 46 24 
4 Spr 75 35 18 7 25 26 13 39 44 20 
5 Sum 75 31 26 8 34 27 7 34 53 15 
6 Fal 75 34 23 9 32 24 9 33 47 18 
7 Wnt 76 27 19 20 39 24 9 33 43 29 
8 Spr 76 27 25 21 46 21 5 26 46 26 
9 Sum 76 36 29 11 40 16 7 23 45 18 

10 Wnt 77 34 27 20 47 13 5 18 40 25 
il Spr 77 35 31 5 36 20 8 28 51 13 
12 Sum ·77 26 20 8 28 37 8 35 57 16 

v(+) = v1(+) + ½(+) v = v1(+) + v1(-) 
v(-) = v

1
(-) + ½(-) w = v2 (+) + v2(-) 



T'\SLE 8 
TF�(ILE� P0frIPITATrn� 

F0RECASTER D (tijraet: idealized predictand) 

SEt1.S0M u(O) V l ( +) v(+) v(-) V \tiVz(+) V l ( - ) V2(-) 
= u 

l Sum 74 3Ll, 23 
I 

7 30 22 i3 35 45 20
2 Fa l 74 39 15 13 28 17 15 32 32 28
3 !,Jnt 75 41 26 3 29 20 9 29 46 12
4 Spr 75 34 25 7 32 24 g 33 49 16
5 Sur: 75 35 2() 10 30 23 11 34 43 :::.1 

0 Fal 75 34 25 15 4() 20 5 25 45 20
7 \·!nt 76 39 27 11 38 16 6 22 43 17
8 Spr 76 38 20 6 26 26 9 35 46 15
9 Sum 76 30 27 10 37 25 7 32 52 17

10 '.·Int 77 38 20 14 34 21 6 27 !� l 20
11 Sor 77 33 18 11 29 23 14 37 41 25
12 Sum 77 3n 23 10 33 24 6 30 47 16

v(+) = v1 (+) + v2 (+) V = V l ( + ) + V l (-) 
v(-) = v1(-) + Vz(-) w = v2 (+) + v2(-) 



-

= u No. Correct 
Predictions 

(0-class errors) 

15 

TABLE 9 

SKILL SCORES S 
AND CRITICAL RATIOS C vs u 

CASE OF n=99, p=l/3, u=33, cr=4.69 

Ski 11 Score 

 = (u-�)(n-�)-l
s99 

-.273 

Critical Ratio
- -1 

(u-u ) crc
99 

= 

16 -.258 
17 
18 

-.242
-.227 

19 -.212 
20 
21 

-. 197 
-. 182 

22 - . 167 -2.34 
( l % ) 

23 
24 
25 

(5%) 
26 
27 
28 
29 
30 

-. 152 
-.136 
-. 121 

- .106 
-.091 
-.076 
-.061 
-.045 

-2. 13 
-1.92 
-1.70 

-1.49 
-1. 28 
-1.07 
- .853 
- .640 

31 
32 

(50%)
33 

-.030 
-.015 

.000 

- .426
- . 213 

.000 
34 +.015 + .213 
35 +.030 + .426 
36 
37 

+.045 
+.061 

+ .640
+ .853 

38 
39 
40 

(95%)
41 
42 
43 

(99%)
44 
45 

+.076 
+.091 
+.106 

+. 121 
+. 136 
+. 152 

+. 167 
+.182 

+l .07
+l.28
+l .49 

+l. 70 
+l .92 
+2.13

+2.34

46 
47 

+.197 
+.212 

48 +.227 
49 +.242 
50 +.258 
51 +.273 



Preface to Tables 10-15 

These tables are included for the reader's convenience. In 

particular, 'K' can stand for u, v, or w, as the case may be, 

when specialized to the notation of this study. Thus, we have, 

for terciled data: 

In Table 10 K corresponds to u, P9K) to p (u), 99

CUM P(K) to Q (u). 0.3333333333 = 1/3 99

In Table 11 K corresponds to v, P(K) to p (v), 99

CUM P(K) to Q (v), .0.4444444444 = 4/9 99

In Table 12 K corresponds to w, P(K) to p (w) 
99

CUM P(K) to Q (w), 0.2222222222 = 2/9 99

Similarly, Tables 13, 14, 15 are for quintiled data, with K 

corresponding respectively to u, v, w, and 

0.2000000000 = 1/5 

0.3800000000 = 8/25 

0.4800000000 � 12/25 

Such tables are readily made up for other values of P and N. 



TABLE lO 

BINOMIAL PROEA8ILITIES 

 
= Od /K? (N-K) ! ][ P-tHl-K ][ ( 1-P) ** (N-rd J

Po<> 

N= 99 
p::; 0.3333333333 

CUM P(K) 1-CUM p ( i<) 
K P(K) 

0.00001 0.00001 0.99949 14 
0.00002 0.00003 Q.99997 15 
o.ooooc) 0.00010 o.99990 16 
0.00016 0.00025 o.9997517 
0.00035 0.00061 Q.99939 18 

0 • 9986L� 
l ':I 0.00075 0.00136 

o.001s1 0.00287 o.99713 20 
0.00281+ o.oos11 o.99429 21 
0.00503 0.01074 0.98926 22 

o.01Y16 o. 9B0e,� 23 0.00842 
0.03249 o.9675124 0.01333 

0.02000 0.05249 0.94751 25 
0.02846 o.oeo9s o.919oc:;26 

0.88057
27 0.03848 0.11943 

0.04947 O.}E890 o.aJ110 28 
0. 7 705r.; 29 0.06056 0.22945 

0.07065 0.]0010 o.69990 JO 
0.37872 0.6212fl 31 0.07862 , 

0. 537711 32 0.O8351-t 0.4t226 
Q.452930.08480. 0.54701 JJ 

0.62938 o.J70e,�34 O.OB231.
0.0764) o. ,u:>Sl o.29Ltl9 35 
0.06794. 0.77375 Q.226.?S 36 
0.05784. O.831SY 0..1684 l.37 
0.04719. 0.87877 0.12123.38 
0.03690. 0.91567 o.os433 39 
0.02768. 0.94335 o.0566s 40 
0.01991. o.9c326 o.OJ674 '• l 
0.01375. 0.977O1 o.0229Q 

l-t2 

u.00911 0.Y8612 0.0lJP,P. 43 
o.voseo ll.99192 Q.OO80R 44 

0. 004�,�� 45 0.00354. 0.99547 

v.9S7S5 0 • 002L+5.46 0 • 0020F3 
0.00111 o.9Yfn2 o.vol?P '• 7 
0.00064 o.9c;lJJo 0. 0 0061+ '+8 
0.00033 0.99969 0.00031

.,. ') 

0.00011 o.9c;l:ie5 0.0001�� 50 
o.ooooe 0.99993 0.0000151 

0.00003S2 0.00004 o.9c;9q7 

0.00002 0. lJS':J9� 0.00002
SJ 

0.00001 u.9c.;999 0.00001 54 



TABLE 11 

BINOPAIAL PROBABILITIES 

; p ( K) {N:/K! Cfl-K> ! J[P�*Kl( (1-P)* .. (N-K))0

N= 
P= 

99 

0 •4444444'+44 

I< 

23 
24 
25 
26 
27 

28 

29 
.30 
31 

32 
]3
34 
35 
36 
37 
.18 

39 
'• 0 
'• l 
42 
43 

,.. 4 

'+5 

1+6 

/� 7 
1+8 

49 

50 
51 
52 
53 
54 
55 
56 
57 
'.jl:3 

�)9 

60 

61 

62 

63 

64 

65 

P(K)

0.00001 
0.00002 
0.00004 
0.00008 
0.00018 
0.00037 
0.00073 
0.00136 
0.00242 
0.00412 
0.00669 
0.01039 
0.01544 
0.02195 
0.02990 
0.03903 
0.04884 
0.05861 
0.06747 
0.07454 
0.07905 
0.08048 
o.o7e69 
o.011so 
0.06667 
0.05778 
0.04811 
0.03849 
0.02958 
0.02185 
o.01sso 
0.01056 
0.00691 
0.00435 
0.00262 
o.001s2 
0.00084 
0.00045 
0.00023 
0.00011 
o.oooos 

0.00002 
0.00001 

t-◄ I-CUM P(K) C lJ P<K) 

0.00001 O.9999q

0.00002 O.9999P

0.00006 0.99994
0.00014 o. 999nr-.

0.00032 o.99968

o.oo069 0.99931 
o.Y935R 0.00142 

0.00278 0.997?_? 
o.ocs21 0.99479 
0.00933 o.99067 
0.01602 o.c:;aj9e 

0.(12641 0.97359 
0.04184 o.95816 
o.oE379 0.93621 
0.09370 Q.I.J06JO 
0.13273 0.86727 
0.1El57 0.81843
0.24018 o.7s9s2 
0.30765 o.692Js
0.38219 o.617a1
0.46123 0.53877
0.54172 0.4582�0
0.62041 0.379590
0.69432 o.J056-90
(' 76099 o.2J901 

0.81877 o.1a123 
o.eE688 o.13j12
0.90537 o.69463 
0.93496 0 • 0650tt 
0.95680 0.04320 
0.97230 0.02110 

0.98286 0. 0 l 7 l '• 
o.9e978 0.010?;.i
0.99412 o.oosnr� 
0.99b74 0. 0 0 ),?(:. 
0.9<;8�:6 0 • 0 0 l 71 .. 
0.99911 0.000R9 
O.ggt.;56 0 • 0 0 0 4 /� 

0.99979 0.00021 
0.99990 0.00010
0.99996 0. 0 0 0 0 t, 

0.99998 o.ooon2 
0.99999 0-00001

., 



TABLE 12 

B lNOtA IAL PROEABILITIES 

p (10 :;: ( N ! /Id <N-1<) ! ][ P**K )( (1-P) *-;;. d�-,q l 

Nx 99 
p;:: 0.2222222222 

K P(K) CUM P(K) 1-CUM P(K) 
6 0.00001 0.00001 0.99999 
7 0.00004 0.00005 0.9999r:; 
8 0.00012 0.00016 0.99984 
9 

10 
l l 

0.00034 
o.oooea0
0.002040

0.000510
0.001390
0.00344

0.99949 
o.99861 
0.99656 

12 0.00428 0.00772 0.992?R 
13 0.00819 0.01591 o.984090
14 
15 

16 

0.01437 
0.02327 
0.03491 

0.02028 
0.05355
o.oes,+60

0.96972·0
0 • 9 1+6450
0.911540

17 0.04869 0.137150 o.B62es0
18 0.06338 0.200520 o.7994P.0
19 

20 
,: l 

22 

0.07719 
0.08822 
0.09482 
0.09606 

0.21112 

0.36594 
0.4E076 
0.55682 

0.7222P

o.6J4o6
o.539240

23 

?.4 

0.09188 
0.08313 

0.64870 
0.73183 

o.4431,90
o.Js110
o.26B170

25 0.07125 0.80308 0.1969;,0
26 
27 

0.05794 
0.04476 

0.86102 
0.90�78 

o.iJ89r, 
o.bc.;4?? 

28 
29 
30 
31 

32 

33 

34 

0.03?88 
0.02300 
0.015.ltt 
0.00975 
0.00592 
0.00143 
0.00190 

o.�J8670
0.9tl670
0.977000
0.926760
0.9�268
0.9S6110
0.c.;96020

0.06131
o.OJ8JJ 
o.02Jon 
0. 0 l J2,.
0. 6 O 7 320
0.003h90
0.0019P.0

35 0.00101 0.9S90J0 o.oooln0
36 O.OOO'il o.9sy540 o.oooLtC 
J7 

JH 
0.000250
0.000120

0.'-1S'-J7'-1

0.9S99l 
0.00021 
0.00009 

39 
1 .. 0 

I+! 

0.000050
0.000020
0.000010

o.9c...,996 
o.9<j'::lq8 
0 • 9S'-J99 

0.0000,.
0.0000;1
0 • 0000 ! 



TABLE 13 

8INO�IAL PROEABILITIES 

?(K) = LN!11d <N-K) ! HP**KH <1-P)**CN-K> l 

N= 

P== 

99 
0.2000000000 

I( 

5 
6 

7 

8 

9 

10 
l l 

12 

13 
l '-t 
15 
16 

17 

18 
19 
20 
21 
22 

2]

24 
25 
26 
2·1 

28 
29 
30 
Jl 

32 
JJ 
34 

.35 
36 

J7 

JB 

P(K) 

0.00002 
0.00001 
0.00023 
0.00067 
0.00168 
0.00378 
0.00765.
0.01403 
0.02347 
0.03605 
0.05107 
0.06702 
o.osun 

0.09317 
0.09930 
0.09930 
0.09339 
0.08278 
0.06928.
0.05485 
0.04114 
0.02927 
0.01978 
0.01212 
0.00778 
0.00454 

0.00253 
0.00134 
0.00068
0.00033 
0.00015 
0.00001 
0.00003 
0.00001 

cu� PCK) 1-CUM p (I() 

0.00002 0e9999A
0.00009 0. 9991) 1.
0.00032 0.9996P, 

0.00099 0.99902 
0.00267 o.99733
0.00645 Q.9935c; 
0.01410 o.98590
0.02813 o.911s1
0.05160 0.9t-t840 
o.oe76S Q.912Jc;
0.13871 o.a6129 
0.20574 o.79i.+26
o.2e1ss Q.7124c;
0.38072 0.6192P
o.4eoo2 Oe5l99R

0.57932 o.4206s
0.67271 o.J2t29
0.75548 o.24452
0.82476 o.11s2,...
0.87961 0.12039
0.92075 o.079?S
0.95002 0.0499R.
0.9E980 0.03020
(' 98252 0.0174B
0.99030 0.00910
0.99484 o.oos16
0.9S737 o.oo26J

0.99871 0.00129
0.99939 0.00061
0.99973 0.00021

0.9998.8 0.00012
0.99995 0.00005 
0.991._;99 0.00002 
0.99999 0.00001 

.. 



TABLE 14 

BINO�IAL PROBABILITIES 

 0 ! HP**KH <1-P>*-iqN-ts.> J
P(K.)_ ::s Hd/K� <N-1

N= 

p� 

99 
0.3200000000 

K 

13 
14 

15 
16 
17 
18 

19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
J6 

J7 

38 

39 
40 
41 

42 

43 

44 
45 
46 
47 

48 
'+9 

50 
Sl 

52 

POO 

0.00001 
0.00003 
0.00001 
0.00011 
0.00039 
0.00084 
0.00169 
0.00319 
0.00564 
0.00941 
0.01483 
0.02210 
0.03120 
0.04179 
0.05318 
0.06435 
0.07414 
0.08140 
0.08527 
0.08527 
o.os141 
o.07442 
o.06so4 
0.054'•1 
o.04360 
0.03348 
0.02464 
0.01739 
0.01178 
0.00765 
0.00477 
0.00286 
0.00164 
0.00091 
0.00048 
0.00025 
0.00012 
0.00006 
0.00003.
0.00001.

Cl.JM P(K) 1-CUM p(l'I.) 

0.00001 0.99999 
0.00004 o.99996 
0.00010 0.9999() 
0.00028 o.9997? 
0.00061 0.99931
0.00151 o.9984q 
0.00321 o.9967CJ 
0.00639 o.99J61

0.01204 o.9879A
0.02145 0.97855
0.03628 o.96372
0.05839 o.94161.
0.08':159 0.91041
0.13139 0.86861
0.18456 0.81s,.,.

0.24891 o.1s109.
0.32305 o.67695
0.40445 o.s9ss�

0.4€972 o.s102s

0.57498 o.42502
0.65645 o.343ss 
0.73087 o.269JJ

0.79591 0.20409
0.85U32 0el496P. 

0.8',;392 0.106013 
0.92740 o.07260 
0.95203 0.04191
0.96943 Q.03057 
0.9Bl20 o.01BB0
o.9ess6 0.01114
0.99363 0.00637 
0.99649 o.00Js1
0.99814 o.001s6 
0.9()905 0.0069c; 
0.9S953 0.00047
0.99977 0.00021 
0.99990 0.00010
o.9s-,45 0.00005 
0.99998 0.00002 
0.99999 0.00001 



TABLE 15 

BiNO�IAL PROBAEHL IT IE S 

p ( K) == (N�/'°'! (N-K) � J[P**Kl( (I-P)**CN-K) l 

N:.: 9<; 
P::: 0.4EOOOOOOOO 

K 

27 
28 
29 
30 

P(K) 

0.00001 
0.00003 
0.00001 

0.00014 

Cl.JM p (I() 
0.00001 
0.00004 
0.00011 
0.00025 

1-CUM p(K)

0.9999q
0.9999(1
0.999gq0
0.999?50

Jl 
32 

0.00029 
0.0005H 

u.000540
0.001120

0•999460
0.998BR0

JJ 0.0010a o.uo220 o.997800
34 

35 

36 
37 
38 

Jg 

0.00193 
0.00]31 
0.0054) 
0.00854 
0.01286 
0.018S7 

0.00413 
0.00744 
0.01267 
0.02142 
0.03428 
o.o�285 

Q.995870
Q.992Sr,0
0.'-)87}] 
0.9785,9
0.96572 
Q.947}50

40 

41 

42 
'• 3 

0.02571 
0.03416 
0.04354 
0.05328 

0.07856 
0.11212 
0 .!�626 
0.20954 

0.9214/t

0 • 88 7,?[3 
0.84]74

o.790460
4'• 0.06259 0.27213 o.121s1 
45 0.070E2 0.34275 o.6s72s 
46 

47 

0.07652 
0.07965 

0.41927 
0.49893 

0.5807] 
o.so1010

4u 

1+9 

S0 
(_j l 
t· .. 
:.i.:.. 

53 

0.07965 
0.07653 
0.01064 
0.0626S 
O.OSJJB
0.043700

0.57858 
0.65510 
0.72574 
\, .1ee3q 

0. 84 l 7 70
o.se�470

0.421420
0 • ]449('0
0.274?6
0.211610
0.1582:10
0.1145]0

51t 

5S 
0.034360
0.02595

O.Yl'i83 
0.94�78 

0 • v80 l 70
0.0542?0

56 
�,7 

SB 

SC) 

6 () 

61 
62 
63 
64 

65 
66 
() 7 

0.018820
0.013110
0.008760
0.005(;2 
0.001460
0.002040
0.001150
0.000630
O.OOOJJ 
0.00016 
o.oooos 
0.00003 

0.9E460
G.977710
0.<.;8647
o.y�zoy
0.99555 
0.9<;759 
0.9S874 
o.9c;9370
0.9S':169 

0.�<;986 
o.9<;993
o.9c;997 

o.OJS40

o.0222� 
0.0135.1
0.0079] 
0.004,+c; 
0.00241 
0.00126
0.0()06J
0.00031
0.00014 
o.onorn 
0.00001 

68 0.00002 o.991.}98 0.00002 
6 <) 0.00001 o.999990 0.00001 
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JO •5 2 q .4773 .00687 .26080 31 25 43 2A.3712 .00000 .30010 
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TABLE A 
-CHI SUUA RE f"IHl/3) t Pll4l9>, P2(2/9l N=99 

u V w X2 PC A) CUM PlAI u V X2 PfA> CUf'I P(A) 

31 �7 10 10.'t167 • Ct J003 .46225 33 39 27 1.70 45 .00370 .4 7 25 2 
32 58 9 12 .H,67 .cooo1 •'+b226 33 40 26 1. 09 09 .00499 .47751
32 59 B 11 • U530 .;:i UO Lil! .4b227 33 41 25 .6136 .C063J .48 38 4 
32 60 7 1 !> • C. 758 • 0 000 l.i .46227 33 42 24 .2121 • 0075• •• 9138 
31 61 18,25•8 .o 00 oc, .46227 33 43 23 ,n6B2 ,00841 .49979 
32 6J 5 20.�303 .ciooou .46227 33 44 22 o.oc,c • OGR8 .J .� 0A5 8 
32 65 q 22,9621 .ooGOO .46 227 33 45 21 .0&82 .one6� .51718
32 6• 3 25,53U3 .00000 .'f6.?27 33 46 20 ,2727 .00785 .52504 
32 6; 2 28.2348 .ouoou .46227 33 H 19 .6136 • 0 Ob6 R .5 317 2 
32 ob l 3100758 .00000 .46227 33 48 18 1•09 C9 • 0052 9 .5:no1 
32 67 H ,i1530 .00000 .4022r 33 49 17 1.7045 .00389 .54090
33 u 66 132.0000 .0001.10 .'t6 227 33 50 16 2.4545 .00264 .5 lf35 4 
33 1 65 126 ,U682 .CCIOOl.i ,46227 33 51 15 3. 34 09 • C\0166 .5452" 
33 2 64 120,2727 .ooooc .46227 33 52 14 4.36 36 .00096 .54615 
33 3 63 114.6136 • 0 CIOOu .4&227 33 53 13 5.52£7 • {,0051 .54666 
33 4 62 109 .090CJ • O\IOOU .46227 33 54 12 6.8182 .0002't .5469(:
33 61 103.7045 .ooc�1 .46227 33 55 11 A.2SCCI .00011 .54701
53 6 6U 98 .45 'tO .oooc,� .46227 33 56 10 9. Kl R2 • 000 0'+ .547'.lti 
33 7 59 93oJ•09 • OCIJOC .46227 33 57 9 11.5227 • coco 1 .O't7 .:,1
33 8 58 aa.3636 .ooooc .46227 33 58 8 13,3636 .00000 .547U7
33 9 57 83.5227 oOOOJO .46227 33 59 7 15.3409 .0000, .54707
33 1, 50 78 .a1a� oOOOO� 046227 33 60 6 17.4545 .!'�ODO .54707 
33 11 55 74 .2soo o O 00 0 0 .,q,f.227 33 61 5 19.7045 .00000 .54707 
33 12 5'+ b9.8182 .ocoou .46227 33 62 4 22.0909 .ocooo .54707 
33 13 53 &5.S227 .00000 .46227 33 63 3 24.6136 .00000 .54707 
33 14 52 61.3636 000000 .46227 33 6 4  2 2702727 .00000 ,54707 
33 15 51 57.34l,9 ,00000 .46227 33 65 1 3Co0682 .0000� .5'+707 
33 16 50 53 .4545 .00000 • 46 22 7 33 66 0 J,300000 .00000 .54707
33 17 •9 ,q,9 • 7045 000000 ... 227 34 0 65 128.075A .00000 .54707 
33 18 48 't6.u909 oOOOilO .46227 34 1 64 122.2348 000000 .54707 
33 19 n 42.6156 .00000 .46227 34 2 63 116.5303 .00000 054707 
33 20 '+6 3902727 .uoooo .46227 34 3 62 110096 21 .00000 .54707 
33 21 45 36eU682 000000 046227 34 4 61 10505303 .00000 .54707 
33 22 44 33.IJOOO 00000(, 046227 34 5 60 10002348 oOODOO .54707 
33 23 43 30."682 000000 0'+6227 34 6 59 95.0758 .00000 054707 
33 24 42 27 ,2727 000000 .46227 34 7 58 9000530 .00000 .54707 
33 25 4 1  24 06136 000000 0'+6227 34 8 57 8501667 .00000 .54707 
33 26 4', 22o09u9 000000 046 227 34 9 56 8004167 .00000 054707 
33 27 39 19.7045 .00000 .46227 34 10 55 75.8030 .00000 .54707 
33 28 38 17 .�545 .00000 • 46 227 34 11 54 7103258 .00000 .54707 
33 29 37 15.3409 .00001 .4-6 228 H 1 2  53 66.9848 .00000 .54707 
35 3u 36 13 • 3636 ,00002 .46229 34 13 52 62o78CJ .00000 054707
33 31 Jo 11 .5227 .0000• 046233 3'+ 1'+ 51 se.1121 .noooo 054707
33 32 34 9,8182 .ooooe. .'+6241 34 15 50 54.7803 .00000 054707 
33 33 33 802500 .00011 ,46258 34 16 '+9 50.9R'+8 oOOOOO .54707 
33 3 4  32 608182 ,00033 o'+6t91 34 17 48 47.3258 .00000 054707 
33 35 31 3.5227 000060 .46352 H 18 47 4308030 000000 05470 7 
33 36 30 4 .3636 .00104 .4645, 34 19 46 •o.4167 .00000 .5� 7 D 7 
33 37 29 3 03409 000169 .46625 H 20 45 3701667 oOOOOO 054707
33 38 28 2 04545 000257 .46882 34 21 H 3400530 .00000 054707

(15) 

TABLE A 

u V X2 Pl A I CUM PlAI u V X2 P(AI CUH PIA>

31 26 42 2506667 oOOCOC ,30010 32 60 

31 27 41 23. 0 985 eOOU uti • JO Jl 0 32 8 59 

31 28 40 20.6667 .00000 ,30 010 32 9 58 

31 29 39 1803712 oOOUOO •30illl 32 10 57 

31. 30 38 1602121 • DC OCll ,30011 32 11 56 

31' 31 37 1',1 894 •OG 001 • JC 013 32 12 55 
31 32 36 12.3 030 .o O IJ l,3 ,30Ul6 32 13 54 
31 33 35 1005530 .00001 ,3U02L 32 H 53 

31 34 34 8 • 9 394 ,00014 ,30036 32 15 52 

31 35 33 7,4b2l .oao21 ,3U063 32 16 51 
31 36 32 6,121'� .oo (io\9 •30112 32 17 50 

31 37 31 "t.9U,7 • 00 0 85 .30197 32 18 '+9 
31 38 30 3.8485 .00139 • 3t, 336 32 19 48 

31 39 29 2.9167 ell0�14 .30551,; 32 20 47 
31 40 28 2. 1212 oo03H .30860 32 21 46 

31, H 27 le't621 • 00,23 .31263 32 22 45 
3�, 42 26 • 9 394 • (jQ5't'+ ,31827 32 ,3 H 
3Ji. 43 25 .s 531) .o o 6 08 .32485 32 24 '+3 

1 31. 44 24 .3 Ci30 .0!>748 .33233 32 25 42 
31 45 23 .189'+ .IJO 798 • 34 331 32 26 "1 

31 46 22 .2121 • \10198 • 31t828 32 27 '+0
31 4 7 21 .3712 eU07-\7 .35575 32 28 39 
31 '+8 20 .6 &6 7 ,00653 .36229 32 29 38 
31 49 19 1 • 0 985 .00533 .36762 32 30 37 
31 50 18 1•666 7 .CiC.4 li5 • 3 716 7 32 31 36 

96.7803 .ooaoo .37873

91.7121 000000 037873
86.7803 .00000 .J7 8 73 
8le9A48 oOOCOO ,37873
77 .3258 .00000 o3 7 8 73 

72,8030 .00000 ,3 7 8 73 
68,4167 .00000 ,378 73 
64. 166 7 .00000 .3787 3 

60,0530 .o 0000 .37873
56.�758 oOOOOO .37873 
52. 2348 .00000 .37873
't8e53U3 .00000 • 3 7 8 73 
'tit e9621 .o 00:10 .37en,

H. 5303 .ooooc ,37873
38,23'+8 .ccooo ,37873
35. �758 .ooooL ,37 8 73 
32.0530 ... 00 00 .:n e 13

29 .166 7 .ocooo .37873
26, .. 167 .ooooc .37873
23,8030 oC o a o o .37873
21 • 3258 .JCOCC • 318 73 
18.9848 .oooco ,37873
16.7803 .00000 e37A73

14.7121 .00001 .:57B7'1
12. 7803 .00002 .37877

31 51 17 203712 • 00 286 .37453 32 32 35 
!1 52 16 3.21�1 • uo 187 .376"1 32 33 34 
31 53 15 4ol 89'+ • l)C,113 .37754 32 34 33 
31 54 14 5 .3 t..30 .oo 1,.iE,3 .37816 32 35 32 

10.9848 .oooos .3781>:I
9 • 3258 .00011 .37893
7,803C .00022 .37915
6,"167 .tit!042 .3 7 9 56 

31 55 15 6 .s 53 0 •0 0 0 32 •J 7 8• s 
31 56 12 7.9 39'+ • uo O 15 • 3 7 &6 3 

32 3, 31 
32 37 30 

5 .166 7 .oooH .38030
4. osJu .00124 .38154 

31 57 11 9.4 621 .CJOU06 .:57869 32 38 29 3,J758 .:0195 .38349 
31 58 10 11.1212 .00002 .37872 32 39 28 2.2348 .00291 .38640 
31 59 9 12.916 7 .fJCl(dll .37072 32 40 27 1,5303 .00407 .39Ci'l-7
31 60 8 14.8 485 • C.O\. fJC. .:Hd73 32 H 26 .%21 .o G536 0395 82 
31 61 7 16•9 lb 7 • Ou UC.w .31873 32 42 25 .5303 .00663 ... o 2 45 
31 62 6 19.1212 .ouc.co .37873 32 �3 2\ .2348 .00771 .U017
31 63 5 21.4 621 .oo 000 .37873 32 4� 23 • u758 .or841 o'+l85A
31 64 4 23.9 39'+ .co.co .37873 32 45 22 • 0530 .OG860 ... 2 718 
31 65 3 2&.5�30 • 00 (. �\) .37H73 32 4, 21 , 1667 .00823 .,.3540
31 66 2 ,9.3 a3o .Jw \.00 •.H873 32 "7 20 • 416 7 000735 .4 4 2 75 
31 67 1 32.189't .ooooc .37873 32 48 19 .8030 .00613 .,,sea
31 68 0 35.2121 .ouGOO .37b73 32 49 18 1,3258 .00'175 .r+5 3 b3 
32 0 67 136.0 758 .bo UOt. .37873
32 1 66 130.0 530 .ooouo .37873

32 50 17 
32 51 16 

l,9H8 .00342 .45715
2 • 78 03 .00228 .45933

32 2 65 12,.1667 .00000 .37873 32 52 15 3. 7121 ,00140 .46073
32 3 64 118.'+167 • 0 0 0 00 .37873 32 53 14 4 • 78 C3 .00019 ,16153
32 4 63 11.2.ao3u .IJU IJCO .37873 32 54 13 5 • 9848 .00041 .H,194
?2 5 62 107.3.C:58 • OOLIJO .37B73 32 55 12 7. 3258 .C0019 .46 214 
32 6 bl 101.9848 .uoco. .37873 32 5� 11 8 • 8030 oOOOD8 .46 2 22 

(14)

TABLE A 

u X2 PIA) cue Pf A> u V w X2 P<AI CUM P(AI 

34 22 '+3 31 • 0 758 .00000 .54707 35 58 91.8485 .ooof'lo .62 9 38 
34 23 •2 28.2348 .oo 01.i\j .54 7G 7 35 57 
34 24 "1 25.5 3Li3 • Oll U UO .S'f707 35 56 
34 25 40 �2.9621 .oooov .547C7 35 q 55 
34 26 39 20.5 303 .oo Ci (.,t .547C 7 35 lJ 5• 
34 27 38 10.2 3,q,9 .oouoo .S'f707 35 11 53 
34 28 37 16.0758 • 00 UOt, .5'f708 35 12 52 
34 29 36 l't.0531) .uou l'..l .5'+709 35 13 51 
34 30 35 12.1667 • 0 0 0 03 .s,. 111 35 l'+ 50 
34 31 34 IO.'tl&7 .o!J U U6 .54717 35 15 49 
34 32 33 A• 8 J3 U ,Oil O 1< • 5473 il 35 15 '+8 
34 JJ 32 7.3258 • t..00.;::5 .54 75't 35 17 47 
34 H 31 5.9 &'tH • 00\.147 • 54801 35 18 '+6 
34 35 30 4 • 7 8U3 •UfJ (;83 .54884 3:i 19 45 
34 36 29 3,7121 .00138 .55021 35 21 H 
34 37 28 2. 7 803 .00216 .55;:37 35 21 43 
34 38 :o 1.9848 .UIJ318 .55555 35 22 •2 
H 39 26 1.3258 .o04't0 •55 99 6 35 23 41 
34 40 25 •8 03U .ut-573 .56568 35 24 ,u 
34 H 24 .416 7 .00698 • 57 26 7 35 25 39 
34 42 23 .166 7 .oo 7 98 .58065 35 2, 38 
?4 43 22 .0,30 •\i085,q, .58918 35 27 37 
34 H 21 .u 758 .ooes,q, .:l9772 35 2A 36 
34 '+5 20 .2 348 000797 .60569 35 29 35 
34 46 19 .5 303 .00693 .61261 35 30 34 
34 47 18 .9621 000560 .61822 35 31 33 
34 48 17 1. 5 3 03 .00420 .6224 2 35 32 32 
34 49 16 2. 2 348 000292 062533 35 33 31 
34 50 15 3 oO 758 000187 • 62 72 0 35 H 30 
34 51 H 4o0 530 .00110 .62829 35 35 29 
34 52 13 501667 000059 062889 35 36 28 
34 53 12 6.4 H, 7 000029 .62918 35 37 27 
34 54 11 708030 ,00ul3 .62930 35 38 26 
34 55 10 9o3 258 • uo O 05 .62936 35 39 25 
34 56 9 1009848 .00002 .62937 35 •o 24
34 57 8 12.7803 • 00 0 01 .62 938 35 41 23
34 58 7 14.7121 .00000 .6293B JS 42 22
34 59 6 lb.7803 .oouoo •62938 35 4 3 21 
34 60 5 18.98'+8 .oo O uO .62938 35 44 20 
34 '1 4 2103258 .00000 .62938 35 q 5 19 

86,9167 • 0 Oll OJ ,629 38 
82 .1212 .o 00 0 C .6 29 38 
77.4621 .O C :JO ,j .e.29 38 
72.9394 .(100 0 0 .6 29 3A 
68.5530 .o ooou .6 2 9 JS 
64.3030 .o O O O 0 e629 38 
6U.1894 .00000 .62 9 38 
56.2121 .00000 .62 9 38 
52.3712 .ouooo • 62 9 38 
48.6667 .ooooc ,62938
'+5 • 0985 .uoooo .62938
41,666 7 .oooow 062 9 38 
38 •. n12 .ooaoo 062938
35 • .2121 • on no o .:62938
32 • 1894 .00000 .629 38 
29 • 3030 .c Ci-000 .62938
26,5530 oOOOOU .62 9 38 
23.9394 oOOOOO 062938
21,4621 .00000 • 62 9 38 
19,1212 .o:;ooo .62938
16,9167 .00000 .62939
14,8485 .00001 .62939
12,9167 000002 .,2941
11.1212 .0000. .62945 

904621 o000ij8 062953
7.9394 .0001e 062971
6• 553 0 00003' .63005
5• 30 3 0 .c. 0062 .63067 
If .1894 000106 0631 73 
J,2121 .00111 o63H'+
2,3712 .0"259 o>3b03 
1.6667 .00368 .6'3971 
l,098� .u0491 .6 4. &2 

.6667 .00613 .65075 

.3712 .0011e ,65794

.2121 000787 .66580 
• 1894 • 0 08 0 5 .6 73 8� 
• J03u .oo76R ,68153
.5530 .00683 .e.8836 

34 62 3 23.8030 000000 .62938 35 46 18
34 63 2 26.'+ 167 .00000 .62938 35 47 17
34 '4 1 29.1667 .eio"" oo 062938 35 48 16
34 65 0 32o053U .00000 • 62 938 35 49 15
35 0 64 12403030 .00000 .62938 35 5U l'+ 

, 9394 e00564 069400
1,.4621 ,00432 .69832
2 • 1212 000306 ,70139 
2 • 916 7 • w0200 • 70 3 38 
3.B4Fl5 .00120 070458 

35 1 63 11805 530 000000 .62938 35 51 13 4 • 9167 000066 070524 
35 2 62 112.9394 • 0 0 0 00 .64 �Jfi 35 52 12 6 • 1212 000033 070557 
35 3 '1 1',7.4621 .00000 .62938 35 53 11 7• 4621 000015 • 705 72 
35 4 60 10201212 .00000 .6.c: 938 35 5, 10 A• 9394 000006 •705 78 
35 5 59 960916 7 .oouoo 062938 35 55 9 lu.5530 .o 0002 070580

(16) 



TABLE A 

CHI SQUARL  - P � ( l / 3 > .  P l l '+ /9 > ,  P 2 ( 2 / 9 ) 1 N=99 

u x ,  p ( A )  C U M  P ( A )  u V X 2  P U >  CUM PC A )  

35  
:n 

56 b l i 1. 3 0 3 ._. 1 . o c o c 1  .1 0 5 8 1  3 6  • 1  2 2  
5 7  7 l \ • l H 9 '+  . u  0 0 0  .. • 7 0 5 8 1  3 6  • 2  2 1  

. ' 1 1 3 
e 4 0 9 1 

. C 0 6 A A  • 7 357  8 

. 0 0 1 2 1  . H 2 9 9 1
3 ;  
3 5  

5 8  5 1 6 . 2 1 2 1  . o : o o o  • 7 :  5 8 1  3 6 1 • 3  2 �  
5 9  1 8 - 3 7 1 £  e U \I G  O C  e 7 C 5 8 1  3 6  .. 1 9  

. 4 7  73 

. 6 8 1 8

. 1)0 7  ;) 't  . 7 5 0 0 3

. , 0 6 4 0  • 7 !:1 6 4 4 1
; 5  6 u  2 U 1o 6 6 6 7 1 • U (l t'.1 0  ;J . 1 0  58 1 3 6  • s  1 8  i . 0 2 21 • 'H1 5 '4 1 1 . 7 6 18'+1
3 5 
3 ;  
35 

6 1  2 3 1. 0 985  . o � o c "  . 7 l. 5 8 1  3 6  4 6  1 7 
6 , c:. 5 e b667  • " r  V O  J • 7 � 5 6 1 1 36 ' 7  1 6  
6 3  2 8 1d 7 1 2  • 0 IJ O V  U • 7 C 5 8 1 1 36 4 8  1 5  

I . s o  0 0  
2 . 1 1 13 6  
2 . 8 6 36 

e 0 C 4 2 3  •766 0 7  
. 0 " 3 0 6  - 7 6 9 1 4
. 0 0 2 0 4  0 7 7 1 1 8 1

; ;  
3 ; 
3 ,  
3 ;  
35  

6 4  L 3 1  . 2 1 " 1  e 1 C (. 0 v  . 7 L 5 8 l  3 6  4 9  1 4  
6 3  l � � 1. 6 8 1 8 1 • (i (I u �· \I . 7 0 5 8 1  3 6  5 0  1 3  

l 6 2 1 1 1 5 . L � 2 7 1 . J c : o o  . 7 G 5 8 1  3 6  5 1  1 2  
;_ b l  i J 9 . 5 J U O 1 • ..i O O u  0 . 7 0581  36 52 I I  
3 6 :  1 0 '+ 1. 1 1 36 • 0 o c.  i, 0 • 7 0 58 1  3 6  53 H 

3 e 7 5 G C  
4 .  7 7  2 7  
s . 9 3 1 8  
7 • 2 2 7 3  
A . 6 5 9 1  

• 0 0 1 2 5 1 • 7 7 2 4  3 
. 0 0 0 7 (} 1 • 7 7 3 1 3 1
• 0 (1 0 3 6 1 • 7 7 3 4 A 1
• {1 0 0 1 6 1 . 7 7 3 6 5 1
• C 'l  ii " 7 1 • 7 7 3 7 1 1

; ;  4 5 9  9 8 o 8 S 3 6 1 . u oo o u  . 1 u s s 1  36 5 4  9 1 0 . 2 2 13 . 0 0 0 0 3  . 7 7 3 7 4  
3 ;  
.I,  b 

5 8  
5 1  

9 3 . 75 0 0 1 • J O O  t, O 1 • 7 0 5 8 1  
6 8 . 7 7 2 7 1 • O U U  (i u 1 • 7 IJ 5 8 1  

3 6  
3 6  

5 5  
5 6  

8 
7

l l o 9 3 ! 8  
1 3 . 7 7 2 7  

. 0 0 0 0 1 1 • 7 7 3 7 5 1

. 0 0 0 0 0 1 • 7 7 3 7 5 1
3 o . 7 :j f, & 3 . 9 .1 1 8 1 . ll.! O t.> O 1 • H 5 8 1  3 6  5 7  6 1 5 .  75 0 1'.1  . � o c o o  • 7 7 3 7 5 1
3 5  
3 5  

8 
9 

5 5  
5 4  

7 9  . 2. 2 7.5 • 
1J O O U O 1 • 7 (., 5 8 1 1

71t . 6 5 9 1 1 • � 1! 0  0 .J . 7 U 5 8 1  
36 
3 6  

5 8  
5 9  

5 
4 

J 7 . 8 6 36 
2 � . 1 1 3 6  

. 0 0 0 0 0 1 . 7 73 7 5 1

. o o o o c  • 7 7 3 7 5 1
.I S  
3 ;  
3 5  
; 5  

I C  
1 1  
1 2  
1 3  

5 .:  7 1> . 2 2 7 3 1 • 0 0  (i J O 1 . H 5 8 1  
5 ./  S 5 . 9 3 ,j. d 1 • \J O U  J O  . 7 0 5 8 1  
5 1  6 1 . 7 7 2 7 1 • i:' 1..  0 C ) 1 . 1 : s8 1  
5 o  5 7 . 7 5 ..: J 1 • .J U -.i U v 1 e 7 L 58 1  

3 6  
3 6  
3 6  
3 6  

6 0  
6 1  
6 2  
6 3  

3 
2 
I 
' 

2 2 . 5 0 0 0  
2 5 . 0 2 2 7  
2 7 . 6 8 1 8  
3 0. '+ 7 7 3  

• c, c o �  .J • 7 7 3 7 5 1
• [1 0 0  0 0 1 • 773 7 5 
. o o o c o 1 . 7 73 7 5 1
. 0 0 0 0 :i 1 • 7 7 3 7 5 1

36 
3 5  
3 ;  
.I S  
5 5  
;;  

1 '  4 9  
1 :;  4 8  
l s  4 7  
I 7 % 
1 8  . ., 
1 9  .. 

o 3 . b 6 3 6 1 .1H J O C �: . 7 0 5 8 1  
S V . U .5 6 • v � o ;  •' • 7 U 58 l 
4 S . 5 C 'l  J . ....  0 o .. J • 7 0 5 8 1 1
'+ 3 • .; L 2  7 • Lt 0 0 0  0 • 1 0 5 fl; l 1
3 � . 68 l b 1 . o o o u o  . 7 0 5 8 1  
3 6 . '+ 7731 . ...  c 0 0 : 1 . 7 (•15 8 1  

3 7  
3 7 1
37 
3 7  
3 7  
3 7 

0 6 2  
I 6 1  
2 6 0  
3 5 9  
• 5 8  

5 7  

1 1 1 . 2 1 2 1  
1 1 1 . 6 4 3 CJ 
1 0 6 . 2 1 2 1  
1 ti 'J . CJ l  6 1  

9 5 . 7 5 76 
9 n . 7 3 4 a  

. r c o o o  

. o o  0 0  ,) 

. o o � o o  

. 0 0 0 0 0  

. 0 0 0 0 0  

. i:. 0 0 0  i.'.l 

• 7 7 3 7 5 1
. 7 7 3 7 5
. 7 7 3 7 5 1
. 7 7 3 7 5 1
. 7 7 3 7 5 1
• 7 7 3 7 5 1

3 ;  
.1 ;  
; s  

2 C  
2 1  
2 2  

4 3  
4 2  
4 1  

3 3 . 4 0 9 1 1 . ,  0 0 0  0 
.3 1h � 7 7 3 1 . v � o u u  
2 7 .bl::1 1 8 1 • 0 00 C "  

. 1 1..  581  

. 7 � 5A l  

. 1 r. sa 1  

37  
3 7  
3 7  

6 
7 
b 

5 6  
5 5  
5 4  

8 5 . 8 4 85 
A l . 0 9 A5 
7 5 . 4 9  4 8  

• 0 0 0 0 , 1 • 7 7 3 7 5 1
. c o o c �  • 7 7 3  7 5 
. c c o o o  • 7 7 3  7 5 1

3 ,  2 3  4 0  2 5 . �2 2 7 1 • 0 '1 U 'J  0 . 7 u 5 8 1  3 7  9 5 3  7 2 . 0 '.:! 7 6 . 0 0 0 0 0  . 7 7 3 7 5
3, 24 3 ;  
3 ;  , ,  3 8  

.i:: 2  • 5 U v  0 . c ::: o c u  . 7 0 58 1  
� ,.  • 1 1 3 6 1• 0 c u o  ... e 7 U 56 1  

3 7  1 0  5 :1  

3 7  I I  5 1  
6 7 . 6 6 6 7  • (1 :) 0 0  :J • 7 7 3 7 5 1
6 3 . 4 6 2 1  . o o � o o  . 7 73 7 5  

3 ,  2 6  3 7  
3 &  2 7  3 6  

1 7 . 8 6 3 0  . o  iJ O V :, . 1 : s0 1  
1 :.  • 7 5 l, 0 1 • 0 J IJ \l u  . 7 0582  

3 7  1 2  5 0  
3 7  1 3  4 9  

5 5 . 3 9 3 9  . o o o a o  . 7 7 3 7 5  
5 5 . H 2 1  • � 0 0 'l  0 • 7 7 3 7 5 1

35 28 35 n . 1 1 2 1 1 • 0 0 0 0 1  . 7 ( 5 8 3  3 7  1 4  4 8  5 1 . 6 6 6 7  . 0 0 0 0 0 1 • 7 7 3 7 5 1
3 5  2 9  3 4  1 1 1. 93 1 A 1 . L O O !l 2 1 0 7 0 585 37 15 4 7  4 a . 0 0 16 . 0 0 0 0 0 1 . 7 73 7 5 1
3 ;  3 ,  3 3  1 a . 22 13 . c o o u �  . 7 u 5 9 1  3 7  1 6  4 6  lf lf . 4 8 4 6  . , 0 0 0 0 . 7 73 7 5 1
3 ,  
3 5  

3 .  3 2  
3 ,  H 

b e b 5 9 1 1 • (, 1.1 0 1 2  
1 . 2 2 1 3 1 . v o o 2 3  

. 7 0 6 0 2  

. 7 0 62 6  
3 7  1 7  4 5  
37 1 8  .. 

4 1 . 09 85 
3 7 . A lf 85 

• 0 0 0 0 0 1 . 7 73 7 5 1
. 0 0 0 0 �  . 7 73 7 5 1
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•0 r, 45 a3.6bl8 .ooi:ioc •99b7 2 •9 46 70.303.:i .c. OC. L n .99936

..

7 44 �9.9318 .l!O CCIO .'7.,lH, .9 6603712 .:)OOOC' .�99 36 
62•575A .oo�ou .999368•0 56.3182 •.;;u l.l OU .99H7L

48 9 42 52.8409 .oo t: Uil •99b1 2  49 43 58 09167 .oo:o::i .99t;36
•a 10 '+9.5 UOG .i.;C .. JO 099872 49 s •2 55.3939 •U CC,OU .99936

11 40 4&.2955 •00 l· Oil •99872 49 9 41 5200076 .99936.ooocc
lU•8 12 4302273 oCOuOC •9987.-.. 49 'tA.7576 .uo1rc .39936

48 38 40•2 955 u,C.CCU •99b1 2  11 o\5.6439 .c 010 C13 .999 36
37.5000 .llO l. Ou .99872 49 12 38 •2obb67 .voou� .99936l4

48 15 36 3-\.a'409 .oo Ci Gil •9987 2 4Y 39.A258 • r. � C (IV .99'13613

•8 16 35 3203182 000000 .99872 .9 H 36 37•121, .o (I(, C: fl .999 36
4A 17 34 ,9.9318 oOOUOO •9987 � 49 34o553L .c(r.co o999 36
48 18 33 2706 818 •C0 U 00 o9967 2 .9 lo 3201212 .o (,UC. 0 .9!J93&
48 19 32 25.s68.:! .OU w UL •99A72 49 17 2908258 ot, oc Ou .999 36

20 2305 909 .oa,n:n.1•0 o99872 49 18 32 27.6667 .ootio, .9YY 3(,
21 30 2107500 •00000 .99873 4� 19 25.6439 .:: OO'J ': .39936
22 2000 455 .oo�uo .99873 49 20 30 23.7576 .eiooo� .99936

48 23 28 18.4775 oOOvOO •99873 21 29 22.001E, .crcoc o�99 36
•0 24 27 1700455 .oouow .99873 '9 22 28 20.3939 .c O O 011 099936
48 25 26 1507500 oOOt.00 .99873 23 27 18.9167 o.tcoo .999 36
•a 26 25 14.5 909 oOOUOv .99873 24 26 1705758 .o �00 (I .99936
48 27 2• 1305 682 000001 •9987 4 25 25 1603712 oC co oc •99936
48 28 23 1206818 oOOO 02 .99876 26 24 15.3030 •I. 0(10(,

H 03712 00000148 29 22 !109318 000002 •99878 49
•0 30 21 1103182 oOOOO• .99882 28 22 1305758 000001 .99939
•0 31 20 10.e 409 000005 •9988 7 29 21 1209167 .0000, .99940
48 •9989310,5000 o00006 49 30 20 1203939 .l,000.i:: .9994319

•0 o99900 •9 31 19!Oo2 955 o00007 12o 007618 000003 .99946
32 1848 1107576000007 o9990817 1002273 oOOOO•

•8 35 16 10o2955 000007 099915 49 33 17 llo6•39 o000o• .99953
•0 36 15 10,5 000 oOOu06 099921 49 34 16 1106667 000004 .99951
48 14 1000•09 ,00005 099927 15 1108258 00000• •99960
48 38 13 1103182 o oooo• .99930 49 36 1• 12o1212 000003 .999 63 

(24) 
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TABLE A 

-CHI SGUAkE P ;.,{l/3>. P 1 ( 4/5), P2(2/9> N=99 

u V X2 p (A> CUM pl A> u V a X2 P(A) CUM P(A) 

., 3 7 13 li.553J .... 0002 .9,966 5D 36 n 13.8939 .00001 .99984 
43 3o l< 13.1�12 • ti ul'J u� .99%7 Su 37 12 1 lfe 4167 • !10001 .99984 
43 39 11 
43 4 ' L 

l3.A2:>8 • v r.c ._ l .q99bA 50 3A 11 15.0758 .,0�01 .99985 
l I+ .666 7 •�OU J l .95969 Su 39 10 15.8712 • �ODO I'.! .99985 

43 41 l :> eb4 J9 • u UU C,.; • 9':!96q 5U 4C 9 11:, .so:!� .0000 v .99986 

43 42 
49 43 
49 44 0 

., ..::; 

., 4o 

., 47

.. 48 

., 49 

16.7,16 • {, \JU{J C .99969 50 4 1 8 1 7.8712 .ooo�o .99986 
1 A• LG7& • C CC'O i:. .9<'::1969 5L 42 7 l9e075A .0000� e9998b 
.1.9.3939 .U'-1,,.;1,; .99969 50 43 6 2C.4167 .OCJOO .99986 
2Li.9167 .:.CiG,L.1 .99969 50 44 5 21.8939 .CJ!'.1000 .Y9986 
22.575A • VCO CJ .99969 50 45 23.5(176 .coooc .99986 
2� .:n1� .UHOJ .999t9 50 46 25.2516 .(100 0 !'! .9998& 
c.;.3 1,1 3; .o OL o ... • 99969 5, 47 27.1439 .ocoo (; .99986 
<&.3712 • Ci: C .,a • '19 96 9 5u 4. 29.1667 .uoooo .99986 

4� 5, 

"

3.'.i • :i758 • 0 .i CiJ u .99qe,9 5J 49 31.3258 .oo�u� .99986 
50 49 e:.i .613'::I • 0 Ot:0 1 .'::l':1969 51 G 4& 8'h5455 .10000 .99986 
50 4A Al .5u76 .u'.1,,0(. .99969 51 I 47 A ').25 01'! .00000 .9 9986 
50 4 7 77.2576 • 0" �. r- •99 969 51 2 46 76.09�9 .0000. .99986 
ol 46 73 .14 3', •"Ji:..:,:,, .99969 51 3 45 72.0682 .00000 .99986 
5 l 4 43 

5::., , .. 

69.lb67 • .,i .'.'lu ul, .99969 51 44 68.1818 • 0 C 1'10 .� .99986 
b5.325b • ... oc:. . • 95969 51 43 6 '4.4318 .cnooo .99986 

50 4 :I 61.021.l • J 0�1,1 tJ .99969 51 42 6 0.81S2 .il!':J"IJ .9q98b 
50 1 4< 
�o b 41 

5b•l.l�30 .(; C,51,, .,:O .99969 51 41 5 7.34 r9 • ':la l'.'•5 o eY9986 
5 '+ • 621£ • J oco C. .99%9 51 ., 54.Q(\(,0 • co 0(1 fl .9998b 

50 9 4, 51.3�5A .U0iJl.0 .99909 51 39 52.79�5 • 000')1') .99986 
50 le j9 '+ 8 .166 7 • u :-:i.:,o .99969 51 IC 3• 4 7.7273 . 001)0� .99986 
oO !l 3H 
50 1, 37 

't.'.l .1439 • J .. .; (I,; .99369 
4 � •.C.:>76 . \· {,.; � ... • 9'::196'1 

51 11 37 '44.79�5 • 00!1 U ,J .99986 
5 I 12 36 42.0 =.I co .urooc .9':t986 

50 B 3& 39.5076 • <) 0 l,l �··' .9<;969 51 13 35 3'h3'+='9 .0:1 � o:: •99986 
50 14 35 3!::i.�935 • L I.,!) U � .99':16q 51 14 34 H,.8182 .' • r, (10 CI' .9998t.. 
5, 15 3• 3, .4161 • l.i uU U l .99q(,9 51 1 i 33 3'f •'+316 .rovco • 9 998 6 
5) 16 33 3 2 .07:iR • o ry(,r :i .99969 51 16 32 32.161 rl • G 00 Or .99986 
50 l 7 3;_ �9-871.l eu\JC,h .99969 51 17 31 3f'I. 06 R2 • I'.. 01.10 r. .99986 
5) 1A 31 27 .RO.Ht .ooo�c • 99 969 51 18 30 28.0�('9 • u�o o J .95986 
5) 19 "· <:: 5 • h7 12 .Uv•),l 0 .99%9 51 15 29 26. 25 ".i� .(I ,J!) oc •99986 
5J 2 ·  25 

5) <l '" , 4 • ·., 758 • u1J j:J l, .99909 
� .2 • 4i 6 7 • 0 .. VJ� .99569 

51 2r 2a 2't.5'f �'5 •CCCV J .9998t:
51 21 27 2?.97P .root::: .99986 

5Q �"- .7 ('. :- .b93Y .Oi.iu•1t, • 95 9 69 51 22 26 21.54�5 .:JtHIO"J .99986 
50 23 2€ .1. S • �:.. 76 • (. J'11., C .99969 51 23 25 2c.2sr.c • CllJO O 0 .99986 
50 24 0 -'-ch..:.576 eL QC,._: L .'19369 51 24 24 19.09('9 • J!10 0 '.: .99986 
50 25 d l 7 • .1.'f 39 .u c.vo,;, .99969 51 25 23 18.J682 .eoo1H1 .9998 b 
SJ 2b .!3 ie.:i.667 .CivC1h .9997U 51 26 22 17.lAHs .coo Or, .9998 6 
5) 27 i2 15.3.25& ••, COJ .9997 C 51 27 21 16.4 318 • "'000" .99986 
50 .I! 0 �l ltt.6212 .G LO vl o9S97 l 51 28 2IJ l 5.81 R2 • n oc o t: e999R7 
5, ,9 .C.L l4-.�53V .ti. tJl .9':197� 51 2, 1 9 15.3409 .oono1 .�9987 
50 3" 19 13 .£.21.C. • L rv :i 1 • 9';q73 5 1  3r lA 15 •!JC �!l .oo:nn •9998 8 
50 31 18 13 .325<l .:n-•Ui,2 .99975 51 31 17 14.7955 • OC.O Jl • 9 998 9 
5) 32 1 7 13.1&67 • lo :L 02 .9�977 51 32 16 1•.1273 •00�() l • 9999 C 
5, 33 H 13.llf.39 .UOuCi .95979 51 33 15 14.7955 .oocc1 •99991 
50 34 lo 
50 3; 14 

13 • ,s 76 .uUU02 .99981 
13 .st, 10 • V OUO, .999fl2 

51 3• 14 15.0010 • r:o.,o 1 .999r:n 
51 �� 13 15.34 i)9 .,.ca o 1 .9999£ 

(25) 

�� �, 

52 37 .99997 3b 

37 .99997 

.99997 

40 51 39 

52 
.99994 43 

51 43 

.99997 

51 

.'J9'J9 'I 53 
45 

41 

43 
53 

53 

37 • 9999 4 53 

• 99991.t 53 

53 
37 53 

35 

13 

53 52 33 

27 

.99997 

53 
.399 97 52 53 

53 
.99997 53 52 23 

53 

.9999'4 53 25 

.9999 "I 53 

53 

S3 14 

.99995 

33 14 

.99999 .'1999 7 53 34 

• 9999 7 35 
• 9999 7 36 

TABLE A 

lJ V X2 PU> CUM PU> u V x; P< ti> CUM p < A> 

15.8182 .VOll l Cl .99993 lC l�.5985 .o O!!O 0 51 12
16.'+ 318 .00000 • 9999 3 52 �8 19.43c,q .c 00 0 0 

11.1 818 .oo". 0 •':HC-:93 
51 11 

2a.416751 • C OCi O i) 38 10 

18.0682 .coo 00 •99 99 3 529 21.5303 • C 00 OD .99997 

51 40 8 19.0 9L9 .o�uoo .99994 52 41 22.57803 .tOCOQ .99997 

QQ\1
.ue � �' 
.Ci f5 .99997• 99994 42 24 • 166 7 51 "1 7 20.2: 51i0 eOO U OU ,

25.&89451 •2 6 21.5455 • 00 V .. J .9999752 
•9S99't 52 44 27.3485 .t 00 0 C .999975 22.9 773 • 00 Ii {,0 

51 H .99994 52 45
"° 

2 29 .1439 .coooo .999974 2�.5 q55 .c,o 1.1 L 1.1 
51 45 3 26.2500 .oo O 00 .99�94 �2 1 31. 1)751:i .o 0\10 0 .99997

51 46 2 ,8.c 909 • 00� JIJ .99994 52 47 0 33 • 1439 .c OilOO 

47 I .so • .;., 082: .oo,;. C.U .59994 53 0 46 82.3030 .c O O 0 0 .99997

51 48 0 3:C.1818 .uu\,, L-0 .9Y994 53 I 45 78.1894 .00000 .99997 

52 C "7 83 • .3485 .�OJCO .9999 it 53 .. H.2121 .ocooo .99997

52 I 46 79.1'439 .oe,;, i:.u 43 70.371.t: .tLJOO .99997 

52 3 .. 71.1439 .COuuU .9999/t 
75.0758 •CuC, Cl.i •9999 4 53 42 66.6667 .01,000 .9999752 2 

53 63.:_l985 .00000 .99997 

.9999'+ 53 40 59 • 666 7 .c,0000 .999 97 67.3485 .001o1 t,u 52 4 

39 56 .5712 .OCLOO .99997b3.6 89't .co O cu .'::1999't52 5 •2 

52 6 41 b0el6b7 .ooc au .9999' 8 38 53.2121 • Ot.00 0 .99997 

50.1894 .00000 .999977 •o Sb. 1 8U3 • .,Q 1,1 :o 952 
47.3Ci3f .cocoo .999978 39 53.5303 .co�oJ lC52 J6

.00000 .999 97 .59994 35 ... 5530 9 38 50e'+l07 11i2 •OOU <JO 

.LOOOO .9999747.'+3'7'1 • QO-,GU .�999'4 12 34 41. 9394 52 10 

52 11 36 44.5985 .OOII\.V .,;9994 53 13 33 39.4621 .oiooo .99997 

'+le8539 .oo iJ .:o .99q94 53 H 32 37.1212 .00000 .9999752 12 
.39e3 :i5b • 0�' JC, .99994 53 15 31 34.9167 . 00000 .9999752 34
36 .8 93 9 .oo ... .;u .9999 't 16 30 32.8485 e0C;j OC .9999714 

52 15 32 3't.5985 .00 V VO .59994 53 !7 29 30 • 916 7 .00000 .99997 

52 16 31 32.'t 39'4 •ij'-' C Uu .9999 If 53 18 ,8 29.1212 .oocoo .99997 

52 I 7 30 30.4161 .GO.., JJ .Y939 If ,3 19 27.4621 • ocoo ') .99997 

52 18 29 28.5 .503 • (:J (;{0 • 9999 4 53 20 26 25.9394 .o CIO DC 

�2 19 21; 26.78(,j • c.u i:i i:-u .9999't 53 21 25 24.553� .00000 .99997 

52 20 27 25.1067 .uvu 1r,,I) .9999'+ 22 24 23.3\131.: .ti t CO C .99997 

21 26 23.&69't • Ci�O 00 .9999'+ 23 23 22.1894 • 0000 0 
.99994 .9999752 22 25 22 e3 '+b5 .co Cl \JO 24 22 21.2121 .00000 

24 21.1'39 .01,,1,0 .9999't 25 21 20.3712 .ucooa 

52 24 23 20.07�8 .JOCUU .99994 e999972& 20 13 .&6b 7 .OOOOJ 
.coooo .999 97 52 27 19 19. :.1985 22 19 .1 439 .oo��o 
.00000 .99998a 18.3465 • OU !.iLU 28 18 18 • 666 7 52 26 

52 e999'J8l.,.bN9'+ • ii WC J::. • 9999 't 29 17 18.3712 .u IJOO Cl 27 20 

52 28 19 l 7 • l bO 7 • vU l UO .9999tt 53 3C 16 18 .2121 • 0 CO!) 0 .99998 

52 29 18 16• 7 BU3 .o<J u "" .99995 53 31 15 18.189'+ .v�uoo .99998 

3252 30 17 11:1.5 jl)3 • 00 V � 1' .99995 .99998-� 0 00 0 l8.3u3L 

5, 31 16 16.4167 • oo "o .9999953 33 18 .553" 13 .o ooou 

52 32 15 lbe't 39't .oouvo .991J9b 53 3q 12 18.9394 .%000 .99999 

.9995910.5 98� .Olil: lO .99996 53 35 11 19.4621 .0000052 

.ooo�o35 10 20.1212l&.8939 .oo i) c,o 52 1 3  
.9999931 9 20.916711. 3 �58 • OOOU-.1 52 12 53 .otoco 

8 21.848!: •L' OiJOO .9999953 �917.8939 .OO\J .;c 52 11 

(26) 

� 

�· 

,� 

N=99 

5l .99999 

.99959 

.9c:,999 

.9599q 

.99599 

.99999 

5q 

37 

51 .9';1999 

.99999 

.99999 

.9')999 
5\ 

.99999 

.-;99q9 

.99999 

.99-i99 

24 

.9':1999 

.99999 
24 • 99 999 

5\ 

.99999 

.99999 

.99999 

51 .99999 
33 .99999 
34 .99999 

TABLE A 
-CHl 5GUAt-.E. Pl ( 11 3), Pl ( 4/9), P2<219) 

lJ V . X2 P<A> CUM PU> 

3 ,,; 22.9167 • 1.,01: fl ;1 

51 4' 2 '+ • 14'. l .c:: • C GU JC• .99999 
o3 41 .c::5.4621 • jr•v!l5.., .99999 
5l ., 4 20.9394 • 'j LI J:.'.) ,. .9yg9g 
53 •3 3 2fo •�53·J • iJ JC CJ� .99999 
53 44 3U.303v .Ci 00 C '., 
53 4; 3.2 • 1894 .c JO Li .99999 
53 46 34 • 2121 • i:. .:.o::" .i:,9999 
5' 4o 81 • '4091 •Ju(lin,,

..5q I 77.38b'+ .... 0 C, ij � 
5\ " 43 7 3 • 5tJ00 • ,,1,:'t)J•J 

• 99 999 

5\ j 42 09 • 75l. J • I; 0(. o.: .9999y· 
5• 41 S 6 • �364 • 0 0 C � ,_ 
51 4u b 2 •L591 • 1,. 0(•0� 
5q b 39 59.31H£ • 0 llOUO .9Y999 

5\ 
7 38 5!:i .1136 .c ;}0 o,; .99999 

:) 3 • l•lf�5 • .:: �01., le .99999 
9 3b 51,, .1136 • U uC Ou 

54 lit 35 4 7 • �l h� .OJCOV .999S9 
5\ 11 34 tt't.6591 • u GC G" 

5\ 10 33 4- .2 • 1364 • evoo;: 

5\ 13 32 39.7SCU .1.11.h,Gl, 
14 3, 37.5001'., .u r: uJ :- .99999

°' 15 3, 35 .3864 .UC.UL.; 
5/t IS 29 33.4091 .r.u l,O v 
5• 17 '" 31.:>6'82 • U uOI: LJ 

18 '7 2.9.8636 
.99999 

.99999 

• j-JOOO 
5\ 19 26 28.2955 .uooo,:, 
5l 2v 26.8636 • 0 001.i u 
5\ 21 25e56b2 • uaoc .. • 99999 
54 22 23 24.lfC9l • 0 uOj 1.1 
5\ 2j 22 2 3 • .)864 • 0 000 0 

2, L 2 .5,Jw.) • 0 01.illll 5\ 

25 c:'.J 21 • 751.10 • 0 coo .. • 99999 
51 26 1 9  21.1364 • 0 UllOU 
51 d l!l 2lieb51:tl • U OOCJ .i 
5l 28 l 7 2J.3182 .ooocc .99999 
54 29 lb 2 0 .1136 • 0 000.: 
5\ 3U 1, 20 • iJ'f�S .ooc.:ic, • 99999 
5\ 31 1• 20.1136 • U CJOOv .99999 

32 13 20.3182 .ouou�

.cooo�5q 12 20.6591 
5, 1 1  21 • 136'4 •"' COOJ 
5> 35 I 0 21.75u0 .ooootl.GOOOO 

(27) 
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TABLE B 

:t:lI SQU4RE - P�U/3), PU .. 19>, P2<�/9) N:99 

U V '2 P<A> CUM Pftl) U V W X2 P <A> CUM P ( B > 

33 4" 22 
3, 4.l 22 
32 45 22 
B 45 21 

u.oocu .t10&8(1 .uosac 
.\>53u •VV854 .,.ll733 
• ,;53J .o C�6il .CZ593 
.�682 .OL86� .�3453 

29 4� 25 
35 4 6 1 R 
31 42 26 
34 4 7 18 

.9167 .ors49 .36214 

.9394 .00564 .36778 

.9394 .1:0544 .37322 

.9621 .C0560 .3788Z 
33 4 3 2 3 .ubb2 eC.08'tl .04294 32 41 26 .9621 .'J0536 .38418 
H H 21 .u1sa .oos�'+ .G514B 36 45 lA le0227 .00541 e3A958 
31 44 23 
3, 42 23 
32 46 21 
3; 0 21 
31 45 2.l 

.G7�8 .uU84l ."l�,989 

.1667 •'-0790 .i:6787 
el667 .�082j .u7610 
.189'+ .C�i8�5 .Uh'll5 
.1894 .L0798 .09212 

36 39 24 
3U 49 2tJ 
30 43 26 
33 •• 16 
33 40 26 

1.0221 .00511 .39470 
1.0221 .oos51 .�0021 
1.0221 .00523 .40544 
1.0909 .00529 041073 
1.0909 .00499 .'+1572 

35 41('. 2.::: 
.H 4t> 2 2 
3l 45 ,:. 0 
32 43 2 4 
35 46 2u 

.2121 e 0C7d7 .0�999 

.2121 • uo1g� .1c191 

.2348 .t0797 .11593 
•.2348 .cv111 .1£365 
.27£7 .uu7A5 .13150 

37 39 23 
29 49 21 
35 3 9 2 5 
31 4 9 19 
38 41 £:J 

1.0985 .00497 -42069 
l.09a5 .00525 .42594 
leC9A5 eC0491 e43085 
1.0985 .00533 .43618 
lel'+39 .00509 .44127 

33 4 "- 2 4 .2121 .uo75'+ .13%3 28 47 24 lel439 .00491 e44619 
35 4-t 21., 
3l 't4 2-t 

.3(130 .J.:768 .1'+672 
.303U .on7'+� .15419 

3A 40 21 
2A 4� 23 

1.106r .00491 .4511s 
1.1667 .00491 • .tt5607 

3; '1 23 
31 47 21 

e371� ev0718 elbl38 
e3712 eVU7'+7 elb88'l 

37 44 lR 
29 44 2l:: 

lo2l21 oC0493 046100 
1.2121 .00476 .46575 

3; 't 2 21 
31 46 23 

.'+091 el.lJ72:i .176C5 
e4v9i e.:i\.717 el8322 

3A 4 2 19 
2A H 25 

1.25 76 .0048� .47060 
1.2576 .00462 .47522 

3\ 41 2' e'+l67 .::698 el9U20 38 39 22 lo325A 000452 047974 
3? 't1 2.i .'+167 .:�7S� .19755 34 39 :6 1.3258 .C0440 .4�414 
33 43 2 i.. 
3; 41 2 2 
30 47 22 

.4773 .u;1�4 .20460 
e4773 eUJD8A e21148 
.4773 .Jo1:1 .21e49 

32 49 18 
28 49 22 
35 4 7 17 

1.325b .00475 .'l8889 
1.3258 .00461 e4935C 
1.4621 .�0432 .49782 

30 45 24 .4773 .0:6R7 .2£53£ 31 4 I 27 !04621 o0042l .50206 
3\ 46 1 9  
32 4 2  25 

.53�3 .to&�3 .23229 

.53G3 .��663 e23A92 
37 38 24 
29 5C 2C' 

1.4848 .,0404 .50610 
1.4848 .00441 .51051 

35 4:i 19 .5530 .o".1683 .24575 36 46 17 1.5000 .00423 .51474 
31 43 25 
.l3 47 19 
33 41 25 

.553Q .unb5S .25233 

.6l3b .U0668 .J59U2 

.6136 .UJ633 .2bS35 

36 38 2� 
3 ,; 50 19 
3:i 42 27 

1.50cc .00399 .51873 
t.5GPQ .0�441 e52313 
1.5oor .00411 .s273o 

35 4 ,J 2 4 
.ll 48 2 0 

.6667 .�IJ613 .27148 

.6667 .i.J0653 .278Vl 
38 43 18 
£8 4 � 2 6 

1.5076 .00428 .53158 
1.5C.76 e004C9 .53567 

3& 4c 2; 
30 4 8 21 
33 '+4 19 

.6Hl3 eJ0613 e20415 

.6818 .�064j .29058 
e6818 •M064u .29696 

34 4 8 1 7 
32 4C 27 
38 38 23 

1.53'.13 .0042:l .53987 
1.53V3 .o,4G7 .54394 
lo6212 000383 054777 

30 4 4 2 5 .bHl8 .U0618 .3L316 28 5� 21 1.6212 .004t6 .55182 
31 41 21 
�3 4 7 2j 
37 4C: 2U 
L:f 46 2't 
:H 'h 25 
32 4& 1, 
3 7 't� 2L 
2:l 48 2, 
37 43 19 

• 73'+8 .OU614 .3v930 39 4� L(! 
.7348 .Uu61� .315'+0 27 �F-. 24 
.7576 -�)614 .32154 37 4> 17 
.7576 .U0597 .3L751 2q 4: ;1 
.81).51.1 .(10573 .3332:'+ 3� !P 26 
.803.:i .00613 .33936 31 cl: lb 
.e4s5 .ou51, .34so0 39 35 21 
.8'+85 .00585 .351)93 'i.7 49 23 
.9167 .OG57l .35664 39 4 1 l 'i 

1.636.:+ .00401 .55584 
1.6364 .�0382 .55966 
1.6439 .00395 .56360 
1.64�9 .00387 e5674R 
1.S&f7 .00368 .57116 
1.6�67 .00405 .57521 
1.7(,45 .00382 .57903 
1.7045 .0037'+ .58278 
1.7045 000391 .58669 

(1) 

TABLE B

U V X2 P(A) CUM PfB> U V P(A) CUM P<B> 

33 49 17 1.7G45 .IJ0.389 .S9v58 26 46 27 2.1121 .oi:.221 .13122 
33 39 2 7 le7045 eOOJ7C e5942d 39 36 24 2.1213 .cu216 .73938 
21 41 25 le7�45 e00367 .59795 i:.7 5� 2C 2. 7273 .u�,240 .7�178 
38 44 17 le8939 .00350 .60145 39 44 16 2. 7273 .1J,:229 .744;17
28 44 27 1.8939 .00340 .60485 21 44 28 2.7273 .0:..227 e74b34 
39 H 18 le9091 eliil354 e6Y8'tu 3 4 3 7 28 2.7al3 .Ct216 .74850 
39 38 22 lo9091 •• 0339 .61178 32 51 1, i.7A03 .u�22a .1s�1s 
27 50 22 le9091 .Oll344 e6l523 36 48 15 2e8636 .('(204 .15282 
27 46 26 t.9�91 .00332 .61854 36 36 27 208636 .rc2ou 075482 
34 .18 27 1.9848 .00.318 .62172 lJ 52 17 2.8636 .( J227 .757{.9
32 50 17 1.9848 .003'+2 .62514 3V 40 29 2.a636 .t:..i221 .75930 
3 7 31 25 2.� 076 .00307 .6282� 41 39 1, 2.9167 -�0220 .76150 
29 51 19 2e0076 e00346 .b31&7 37 47 13 2e9167 .vc199 .76349 
38 37 24 2.0�30 e003�3 e6347W 35 49 15 2.9tt7 .uC20:J .76549 
28 51 20 2.0030 .00334 e63H05 31 39 29 2.9161 .c�214 .10162 
36 '47 16 2•1130 e003U6 .64111 29 41 29 2.9167 .Gr.215 .76978 
36 3 7 <6 2.1136 .00291 .64402 2 5 4 9 25 2.9167 eUC195 .71172 
30 51 18 2.1136 .00329 .64731 41 3d 2i.l 2.�394 .�J215 .77387 
30 41 28 2.11.36 .ll0312 .05043 2, 5� 24 2.9394 .c.;;195 .77582 
35 48 16 2.1,1� .OOJC6 .65349 40 3, 23 2.984& .u�l94 .77776 
31 40 28 2.1212 eUU310 .65659 26 52 21 2.984& .�C206 .77982 
37 46 16 2.21�1 eV029� .65951 41 4J 18 3ei.r3C3 .f'I0209 .78191 
29 42 28 2.2121 o002s0 .b6248 25 4 9 2S 3 • .;303 .c •183 .78374 
40 39 20 2.2348 e003L1 .66549 3& % 15 3.C75& .�Cl84 .78558 
26 49 24 2.2348 .00281 .6683{, 34 sa 15 3.(1758 .OIJ1�7 e7A745 
34 49 lb 2e23't8 .OJ:292 .67121 32 38 C9 3.u758 .OU195 .7A940 
32 39 28 2.2348 .00291 .67412 28 42 29 3.J758 .00198 .79t:S9 
39 37 ,.l 2.2500 .0020-.1 .67692 41 .l7 21 3.J985 .ujl94 .79333 
27 51 21 2.25CJ .OOi97 .67989 25 51 23 3.0:985 ef·.,lR.5 .79516 
39 43 17 2.25uO .OU296 .68285 4C 43 l> 3.1439 .OOlP.9 .797�5 
21 •5 21 2 • .t:5uo .oocaJ .68568 26 't5 28 3el439 e( Jl82 .79867 
•o 40 19 2.2576 .GJ3lll .68869 �5 30 28 3.2121 .0�111 .A0r5s 
26 48 25 2.2576 .u0275 .69144 31 52 16 3.2121 .c��A7 .002'ts 
40 38 21 2.3485 .c.0.::19 .69423 H 41 17 3.2803 .�01&4 .B0429 
26 5 0 23 2e3485 .U0271i .69693 25 47 27 3e28U3 .GU163 .sU592 
35 3 7 21 2.3712 •YU259 e69952 3A 35 20 303258 0011155 oAOH7 
31 51 17 2e371.i e00286 e7J238 2 8 5 3 18 3.325H .OC184 .80931 
40 41 18 2.4167 .00279 .70517 39 45 15 3.34�9 .�0163 .8109'l 
38 45 16 2.4167 .0020� .101a, 27 4 3 29 3.3409 .00172 .A1266 
28 43 280 2.4167 .UU268 .711l49 39 33 25 3.3409 .00155 .814�2 
26 47 26 2•'+167 .C0254 .71303 33 51 15 3.34�9 .0!)166 •81588 
33 50 16 2.1+5,;5 .C:0264 .7156ci 3 3 3 7 29 3.3409 .01;169 .!sl756 
33 3A 28 2e4545 e00257 .71A25 27 53 19 3.3�u9 .C0181 .81937 
• o 31 22 2e59b5 .ti0241 e7206& 41 36 22 3. 3939 .c Cl63 e821 :)1 
26 51 22 2.5985 .OOL43 .72309 25 5 2 22 3.3939 ••:�162 e822b3 
38 36 25 2.6212 .llJL24 .72534 37 35 27 .3.'t621 .OCl'l6 .!i24'18 
28 52 19 2.6 212 .U0257 • 72791 ,9 53 17 3.4621 .0�172 e825RC 
37 3b 2b 2e6b67 .00219 e73JU9 q:: 3 5 24 3.5�76 .��146 e82726 
29 52 18 2.6667 .00253 .73£&, �6 5 3 2� 3 .5U76 '°•163 .82A89e\,I 

40 •2 17 2,7121 oUOc39 0735�1 41 42 l> 3.6667 e0Pl49 e83037 

(2) 

TABLE B 

X2 P (A> C UM Pt B) 

25 46 2 t> 3.b667 .�0137 • 83174 29 5 4 1 6 4.3939 e00108 eR9242 
42 38 1, 3.6818 .�JlS� .83328 4J 45 14 4.41C7 .':0092 .89333 
i::l 5 1., ZS 3.b818 .vU13� e83457 L6 43 .3n 4.4!67 .�0103 .89437 
40 44 15 .5.7121 .uClJ7 .83595 43 37 l'i 4.5530 .r.n102: .89538 
.lit 36 2 9 3.71::...1. • ..,:::.13P eA3733 23 51 25 4.553C .on�81 e8962L 

43 �8 1n 4.57�8 .001c2 .89721 �2 52 15 3.7121 .U�l4G .83873 
23 SC 26 4.5758 .coos� .09001 2� 44 29 3.71.2..1. .;:, Jl-.1 •84i..14 

4 2 3S l fi lo75C1 o0Ul49 084163 43 36 20 4.6667 .CC094 .89895 
42 37 2(: 3.7SOJ ... ,,14': .n4309 23 52 24 4.6667 .o007A e89973 
3, 35 28 3.750� .�tl2b e84437 43 39 17 4.7348 .000s4 .90067 
3 J 5 3 l6 3.75CO •J014� .845A3 23 49 27 4.7348 .00074 e90141 
2l 51 24 3e750') • J0"'l27 .8'+71U 37 49 13 4.7348 .ono11 .90212 
2'1 49 £E, 3e751)Q e\.o..:125 eh4835 29 3� 31 4.7348 .00�95 .90307 
3; 49 J. 4 j.7SC� .OJ12� eb496u 42 42 15 4.7727 .00085 .90392 
3J 3G 30 3.75�� .00147 .&5107 42 30 23 4.1121 .oon0� .90472 
37 4P. 14 3.7576 .00124 .85231 24 5'1 21 4.1121 .00003 .90555 
2'3 4'1 3 i; 3.7576 .JJ147 .eS379 24 4 6 L 9 4.7727 •"C079 .90634 
41 35 2.) 3.B2�A • ..,�1�8 .65506 36 50 13 4.1121 .0001c .90704 
l5 53 21 3.A25& .�0135 .�5641 36 34 2'> 4.7727 .00077 .90781 
3l SC 1' j.a4s5 .Ju12� .a�761 3C �4 15 4.7727 .�008b e90868 
.ll 3H .l 0 3.A485 .U0139 •H=9CO 30 38 31 4.7727 .00093 .9�960 
38 4 7 14 3.0112 • .::i11b .0u.·11 34 3 5 30 4.7803 .00003 .91043 
,3 'H 3L> 3eA712 .:�139 eA6156 32 5 3 14 4.7803 .00079 .91122 
42 4:.: 1 7 3.954S .VCll3'1 .A6291 36 48 13 4.8030 .00069 .91191 
42 3b 21 3.$545 .UJ12R .86419 28 40 31 4.8030 e00ij92 e91283 
2, 52 2.l 3.9545 .00117 .86�36 41 44 14 4.8485 .00075 .91358 
2'1 48 27 3.954� .JVll3 •86650 25 44 �Q 4.A4R5 eij0Q81 e91439 
3\ 51 l 4 4el1 5�C .oullU .86759 4:! 35 21 4.9167 .oooa1 e91520 
32 37 3C 4e�53v .u(l24 •86883 35 51 13 4.9167 .00066 .91586 
33 46 14 '+•ij909 .u010L .66989 �l 37 31 4.9167 .00oas .91671 
39 34 2 b 4.U9v9 .uOl�� .P.7C94 23 53 23 4.9167 .ono11 .911.;2 
27 54 18 4e09L� .�nl27 •87221 40 33 26 4.9621 .�0067 .91809 
21 42 3n 4eU9U9 .00123 .87345 26 5 5 18 4.9621 .00083 .91892 
40 34 25 4.lb67 .OV102 .87447 39 4 7 13 .;.9773 .OOU63 .91955 
38 .l4 27 � .1061 .vo1u1 .87547· 39 33 ,1 q.9773 .90066 .92021 
28 54 17 �.1667 .t�l�3 .A7t7U 27 55 17 4.9773 .uoo83 .92105 
2 3 54 19 '+.1667 .00121 .07791 27 41 31 4.9773 .�0084 .92188 
41 4 3 15 ... 1894 .00111 .87902 43 40 16 s.0303 .noo0v .92268 
55 3!:l 2 '? 4.1894 .1.HHllb .b&C08 23 48 2R 5.0303 .roo65 .92333 
:H 53 l!:'.: '+.1894 .otll3 e8&121 41 3� 25 �.09R5 .r0063 e92396 
25 4� 29 4elA94 eLil05 .�8229 25 5!;: 19 5.09&5 .r.0076 .9247.:: 
42 41 i6 4.�955 .0011, .88341 38 33 28 5.1439 .00061 .9253! 
42 35 .C.4'. 4.2955 .r�l�� .88446 28 55 lf. 5.1439 .00076 .92609 
2'1 53 22 4.2�55 .001u� .8&548 34 52 13 5.1667 • OC059 .92668 

32 3b 31 5.1667 .00014 .92142 2' 47 2?. 4.2955 .1.10;J97 e88.06't5 
33 5 2 l 4 4.3636 .uoo96 .88741 40 46 lJ �.2576 .o0056 e92798 

26 4 2 31 5.2576 .00012 .92870 33 30 31.. :+.363b .UOl04 .88845 
41 34 24 ,.3939 .�OJ93 .88938 43 34 22 �.3030 .00064 .92934 

35 34 3� 5.3J3� .00062 .92996 25 5 If if) 4.3939 e001U5 .89C42 
31 54 14 5.3030 .00063 .93058 37 34 28 4.3939 .00091 .89134 

(3) 

TABLE B 

X2 P(A) CUM P<B> U V P(AJ CUM P(B) 

< 3 54 22 5.3 030 .00i.i60 .93119 42 32 25 6.1364 .0�037 .95587 
42 33 2't s.3864 .oou57 .'13175 24 5, 19 6.1364 .o�U45 .95632 
�4 55 20 5.3864 .00063 .93239 24 44 31 6.1364 e0i"C44 .75676 
42 43 14 5e3864 .uou59 .93298 't.j 4 7 12 6o23•e oOlOH o957c7 
24 45 30 5.3864 .00{.6;,i .�335b "6 41 32 6.2348 eOV047 .95754 
43 41 15 5.4621 .00062 .93421 44 40 15 6.2576 .o�U43 .957q7 
31 33 29 5.4621 .oc,o53 .93474 38 32 29 6.2576 .COC.35 .95&.32
29 55 15 5.4621 .�a063 .93537 �A 56 15 6.2576 .oc�•3 .95875 
23 47 29 5.4621 .vuc�4 .9359� 22 48 29 &.�576 e00034 e95910 
44 37 18 5.5 U76 .(iu �66 .93656 H 33 22 6.'t167 .0(1037 .95947 
22 51 C6 5e5076 ell0v48 .93704 .14 5 3 12 6.4167 .o�029 .�5976 
33 53 13 5e5C27 .C.OJ51 .93755 32 3 5 32 6.4167 .OC042 .96017 
33 35 31 5e5227 e0006U .93b15 22 5 5 22 6.'t167 .OOU34 e96C�1 
44 36 19 5e53D3 e0UU64 .93879 43 32 2' 6.484b e0f033 e96084 
22 52 2 5 5.53C3 .oJ"4R .93927 2S 56 20 6.tte4a .cuo36 .96120 
44 38 17 5.6212 e01l062 .9399:J 45 3; 18 6.5455 .(·0041 e961 bO 
22 50 27 5.6 212 .00045 .9403� 21 5 2 26 6.5455 .c.0�21 .96188 
41 45 13 5.6 439 .OOU't7 e94 .l82 35 33 31 6.5530 .0(034 .96221 
25 4 3 31 s.6 .. 39 .u0c.5a .9'+14C 31 55 13 6o553u ooro32 096253 
44 35 20 5e689'+ .aoos0 .9'+197 41 H 12 6.5758 .oou21 .962tiO 
22 53 24 5.6894 .00045 .94243 25 • 2 32 605758 ocro39 096319 
43 33 23 5.8258 .v�047 .9429u 45 37 17 6.6136 .ono39 .96358 
23 55 21 5e8258 eUOC48 e9433b 45 35 19 6e6l3b .OLC36 .96397 
37 50 12 5.8485 .�Oo.37 .94375 �1 53 25 6.6136 .or�21 .96't230
29 38 32 5.8485 .uou�H .94433 21 51 27 6.6136 .0�026 .96449 
44 39 16 5.0112 .001.r54 .c;44sa 37 32 30 6.6667 .ouo29 .96479 
38 49 12 s.0112 .otJ.;36 .94524 29 56 14 6.6667 .occ34 ;96s12
28 39 32 5e8 712 .001.i57 .9't581 43 43 13 6 • 734& .00�29 .96541 
22 •9 28 5.8712 eJOO'+U .94622 23 45 31 6007348 o�cC3l .s6573 
40 32 27 5.8 939 .00U4l .94663 44 41 14 be7803 .Ot'032 .966(,4
26 56 17 5.8939 .001.,54 .94716 22 47 30 b.78'13 .Ur.027 .96632 
36 51 12 s.9318 .ooc.36 .94752 45 34 20 6.a1a2 .00034 .96665 
3b 33 30 5.9318 .OOO't4 .94796 21 5\ 24 6e8182 .0ro2s .9669D 
30 55 .  14 5.9318 .OOL.47 .94843 45 3 8 16 6.8182 .0(0.35 .96725 
30 37 32 5e9318 .uoti55 .94898 33 5 4 12 6e8182 e0Ul!°'4 .96750 
41 32 26 5.9394 .woc,.;u .94938 33 3,. 32 6.8182 e0U033 e967d3 
25 56 18 5.9394 .00G52 .9499() 21 5 0 28 6.Al82 .00024 .96816 
4' 3• 21 5.9848 .u0048 .95U38 41 31 Cl 6.9167 •iViU24 e96830 
34 3• 31 5.9848 .OOC47 eY5J84 :is s1 11 6.9167 .t(;33 e968b3 
32 54 13 S.98't8 .�01.141 .95126 40 31 2A 6.9621 .00023 .96886 
22 54 23 5e9 848 e00ti40 .CJ5166 26 5 7 16 609621 .J�032 096918 
39 48 12 6.oouw .co�34 .9520J 4� 32 23 6.984a .u0,, v21 .96945 
�9 32 .::0 6.0000 .00�39 .q5239 22 56 21 6.904e .o�r.,6 .96971 
27 56 lo 6.o uoo .oou51 .9529\J 42 45 12 1.0221 .uco22 e96993 
27 40 32 6e000� e00U54 .95343 42 31 26 1.u221 .or.. 023 .97016 
43 H 14 6.0 303 .00 044 .95388 24 57 18 70J221 .cco30 o97046 
23 •6 3U 6eC303 .OOU'+.ii! .95430 2 4 • 3 32 7. 0227 ,OOJ30 .97076
35 5 2 12 6.1212 e00ii33 e954£d 38 50 11 1.v1s0 .�0011 .97t94 
31 36 32 6.1212 .00049 .95512 28 38 33 1.01s0 .oci�34 .91128
42 44 13 6.1364 .OCG38 .95549 37 51 11 1.J9e5 .oou11 .97145

(4) 

.

https://1.53'.13


TABLE B 

CHI SQUARE - P C < 1 l3 > t  P l ( lf/ 9 > ,  P 2 12 / 9 1 5 N=99 

u V X 2  P I A >  CUM P < B I  u V w X 2  P I A >  CUM P I B I  

2 �  3 7  B 7 e U985  . 0 0 0 3 3  . 9 7 1 78 2 5  5 8  16 8 • 0 3 03 . � 0 � 1 9  .98199  

4 ;  3 3  2 1  7 . 1 5 9 1  . 0 0 0 2 1  . 9 7206  4 2  4 6  1 1  A.  0 4 5 5  . 0 0 0 1 1  . 9 8 2 1 1  
3 ,  • 9  1 1 7 . 1 5 9 1  . 0 0 0 1 1  . 9 7 222 2 4  4 2  3 3 8 e 04 5 5  . 0 0 0 2 11 . 9 8 2 H  
2 7  3 9  3 3  7 . 1 5 9 1  . 0 0 032  . 9 7  255 42 3 0  2 7  8.  0455  . 0 0 0 1 3  . 9 8 2 4 3  
2 1  
H 

5 5  2 3  7 . 15 91 
3 9  1 5  7 . 1 5 9 1  

. 0 0 0 2 1  

. 0 00 2 9  
. 9 7 2 7 6  
. 9 7  305 

2 4  
• 6  

5 8  
3 3  

1 7  
2 0  

8 e O 't 5 5  
a . os30  

. 00 0 1 9  

. 0 0 0 1 9
•98262

. 9 8 2 8 1  
33 31  2 9  1 .  1 5 9 1  . 0 0 0 2 1  . 9 7 3 2 7  2 0  5 5  2 4  8 • 0 5  3 0 . 00 � 1 3  . 9 8 2 9 3  
2 7  5 7  1 5  7 • 1 5 9 1  . 0 0 0 2 8  . 9 7  355 46 3 8  1 5  A e l 6 6 7  . 0 0 0 1  � .98312  

2 1  4 9  2 9 7 .  15 9 1  . 0 0 0 2 u  . 9 7  376 4 0  3 0  2 9  A . 1 6 6  7 . 0 0 0 1 2  • 9 83 2 4 5
36 5 2  1 1  1 .2213 • 0 0 0 1 &  . 97 392 2 6  5 8  1 5  1 h l 6 67 . u o o 1 a  . 9 8 3 4 2 5
3 ;  3 2  3 1  1 . 2 2 1 3  . 0 0 0 2 3  . 9 1 4 16 2 �  5 0  2 9  8 e l 6 6 7  . 0 0 0 1 1  . 9 835 � 
3 0  5 6  1 3  7 .2 2 73 • •  0 02•  .97439  4 3  3 0  2 6  s . 2 1 2 1  . 0 0 0 1 2  .9 83665
3 0  3 6  3 3  1 . 2 2 13 . 0 0 0 3 1  .97470  2 3  5 8  1 8  8 . 2 1 2 1  . 00 0 1 1  .98382  

• 3  3 1  2 5 5 7 . 2 8 03 . 0 0 0 2 1  . 9 7 • 9 1  4 4  4 3  1 2  e . 2 3 '+8 . 0 0 0 1 3  • 9 8 3 9  5 
2 3  57 1 9 5 1 .2 90 3  . 00025 . 9 7 516 2 2  4 5  32 8.2He . , 0 0 1 5  e9841  C 

3 4  3 3  3 � 5 7 .3 2 5 &  . 0 0025 .97541  • 5  3 1  2 5 8 e 2 5 � C  . !l e:  0 1 4  . 9 8 4 2 4
32 55 125 7 • 325A .00019  . 9 7 5 6 0  2 1  5 7  2 1  8 o 2 5 0 C  . r o n 4  . 98438 

• D  4 8  1 1

'° 

7 . 3 4  8 5  . 0 0 0 1 5  . 9 7576 4 5  u 1 3  h e 2 5  O C  . 0 0 0 1 5  . 9 8453  

2 ,  
H 
2Z 

3 3  
4 2 1 3  
•• 3 1  

7 • 3 4 8 5  
7 e lt394 
7 . 4 3 94 

. 0 0 0 2 9  

. 0 0 0 2 1  

. O J 0 2 1  

.97605  

. 9 7 626 

. 9 7 6 4 7  

3 3  
33 
2 1  

5 5  
33 
H 

1 1  
3 3  
3 1  

a . 2 :  o �  
8 0 2 5 0 0  
A . 2 5  C C  

. 0 0 0 1 1  

. 0 0 0 1  7 

. 0 0 0 1 3  

. 9 8463  

. 9 8 4 8 C  
o9A4  9 3 5

35 5 3  1 1  7 . 4 6 2 1  . 0 0 0 1 5  . 9 7 6 6 2  38 5 1  1 0  8.4 1 6  7 . c o o c A  . 9 8 5 0 1  
31 3 5  3 3  7 . 4 6 2 .i.  . o i:i o 2 1  . 9 7 6 8 9  28 37 3 4  0 . 4 1 6 7  • 0 0 0 1 9  . 9 8 5 2 (;  
38 31 3 0  7 . 5 076 . O C 0 1 9  . 9 7 7 0 7  4 6  3 2 2 1  s . tt  3 94 . 0 0 0 1 5  . 98535 
2 3  
4 5  

5 7  H 
.. 1 2  

7 . St,176  
7 . 5 7 5 8  

. 0 0 0 2 3  

. O O V 1 7  
. 9 7 7 3 0  
. 9 7 747 

2 0  
3S 

5 6  
5 0  

2 3
1 0  

8 . 4 3 9't 
6 . 4 5 45 

• r- 0 0 1 1  
. o , o n  

. 9 8 5 4 5  

. 9 855 3 
a 4 4  3 2  7 . 5 7 5 8  . o c o22 . 9 7 76 9  3 9  3 C  3 0  0 . 4 5 4 5  . 0 0 0 1 1  .9856 4 
45 .a H 7 . 6 3 6· �  . 0 0 0 2 2  . 97 7 9 1  2 7  5 8  1 4  8 e 4 5 45 . r o o 1 � . 9 857 8 
4 5  3 2  2 2  7 . 6 3 6 4  . o c; o2 u  . 9 7 8 1 1  n 3 8  34 P . 45 4 5  . c 0 0 1 9  . 9 8 5 9 7
2 1  5 6  2 2  7 . 636. . 0 0 0 1 8  . 9 7 8 2 9  3 7  5 2  H 8 . 4 8 4 8  . c o o o 1  . 9 8 6  0 4 
2 1  • 8  3 0  7 . 6  364  . 0 0 0 1 1  . 9 7 �4 6  29 3 6  3 4  8 • 4 8 48 . 0 0 0 1 0  . 9 8 6 2 3  
H 4 7  1 1  7 . 6 4 3 9  . 0 0 0 1 4  . 9 7 85 9  44 3 0  2 5  0 . s  3 03 . o o  0 1 1  . 9 8 6 3 4  
2 :i  H 3 3  7 .6 4 3 9  . u o o 2 5  . 9 7884 22  5 8  1 9  8 .5 3  03 . o o  0 1 3  .9864 7 
46 
.. 

3 5  1 8  
3 1  2 •  

7 . 6 8 9 4  
7 . 6 8 9 4  

. o o u H  

. v g o 1 8  
. 9 7 9 0 8  
. 9 7 9 26 

4 3  
23 

4 5  
43 

1 1  
3 �  

0 . 5 5 3 0  
8 • 5 5  30  

. c o 0 0 9  

. 0 � 0 1 5  
. 9 &656  
. 9 86 7 1  

H 5 7  2 U  7 . 6 8 94 . 0 0 0 2 0  . 9 7 9 45 4 6  3 9  H a . 5 9 8 5  • 0 0 0 1 4  . 9 8 6 8 5
2 0  5 3  2 6  
. , 3 6  1 7  

1 . 6 8 9 •  . 0 0 0 1 4  
7 • 7 1 2 1  . 0 0 0 2 '+  

. 9 7 9 5 9  

. 9 7 983 
H 4 9  1 0  
26 3 9  3 4  

e . 5 9  85 . 00 0 0 1  . 9 8 6 9 2  
e . 5 9 " 5  . 0 0 0 1 1  . 9 8 7 0 9  

2 0  5 2  2 7
.. 3 4  1 9  

1 . 1 1 2 1  . O u O H  

7 . 8 0 3 0  . u o o2 2  
.9 7 9 9 7  
e 9 8 C. l 9  

2 0  4 9  3 r  
3 6  5 3  1 0  

fl . s  9 P.5 • 0 0 0 1 0  . 9 8 7 1 9  
8 . 6 5 'H . i:i o c o  1 . 9 8 7 2 5  

3. 5'+ 1 1  7 • b03  G . o o o u  .c;e 032  36 ll 32 8 . 6 5 9 1  • r O C l  2 . 9 8 7 3 7  
32 34 33 7 . 8 0 3 0  . o o u 2 2  . 9 8 054 30 5 7  1 2  ! h 6 5 9 1 5 • C O CJ l l  . 9 8748 
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2 7  6 1  1 1  1 3 . 1 5 9 1  . 0 0 0 01 .9985 4 2 3  37 1 3  .8258 . o o c o 2  . 9 9 9 \.18 
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24 14 , 05 3 C  2 2  62 15 13.2 576 . 0 0 0 01 . 99 8 6 9 5 . c;  0 0 0 0 .99 9 17 
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TABLE B 

CHl SQUARE - PU(l/3)69 P1(4/9)69 P2(2l9> N=99 

U V ,2 P(A) CU1'1 P«B> U V W X2 P(A) CUM P(8) 

20 •3 .lb 11t.�s3� .uoou1 .99919 15 5• H 15.000� -��000 .99947 
35 57 7 1'+6.1094 .uv�o: .99920 39 54 6 15.0000 .00000 .99947 
31 31 37 l:+,•1894 eC.01.tVl .9'39,d 
'' 48 7 l'+.2576 .onaou .9�q21
22 40 37 1\.2576 .UGUCl .99922 
•o 26 ,i 3 14.3485 .00�01 .95923 
2; 6" 11 l'+e3'+85 .GDOQl .99924 
4l 27 23 14.371J .�,u�• .99924 
17 61 216 14 • .371� .uuooo .9�925 

21 34 38 
41 52 6 
.:<-; 36 3a 
so 3 8 11 
16 <;0 3� 
38 5� 6 
28 33 38 

1s.oooo .00001 .999'+8 
15.0303 .o�o-Jr .99948
15.03J3 .roo�1 .99949 
1s.01se .ooco1 .9�950 
1s.01s0 .ooo�� .99950 
15.1439 .ooc�c .9995�
15el439 .C0U0l .99951 

53 37 126 ltt.'+167 .ooov1 .99926 42 51 6 15.2045 .ooooc .99951 
l> 51 326 i'+.4167 .QijUOu .999�6 
•3 42 9 �q.590� .uouou .99926
43 26 25 11+.5909 .crooc .99r,21 
13 62 196 l�•59U9 .00001 .99927 

•2 25 32 
24 � 3 12
24 3 7 38 
47 25 27 

15.2045 .001'1\lO eCJ995l 
15.2045 .00001 .99952
15.20'+5 .oono1 .99953 
15.2803 .00000 .99953

13 46 35 lt+.5909 .UOOul .9992A 
51 28 21 l\06212 000001 099929 

l9 !,3 17 
49 2E. 24 

15•2803 .00000 .99954 
15.3030 .00000 .99954 

lo bu 23 lt+.&212 .00U00 .99':i29 17 6� 20 1503030 000000 09995. 
49 I\ J l:; 1q.6667 .uoOLl .9993� 
17 48 346 lt+.6667 .ooocu .99930 

50 ,1 22 
16 61 22 

15.3258 .00000 .99955 
1s.325e .ooooa .99955 

34 58 7 11+.1121 .ooooL .9993n 51 35 13 15.3409 .00�01 .99956 
32 30 J7 11+.1121 .000J1 .99931 
51 32 166 14.7273 .llOGCIJ . •  99932 

51 29 19 
15 59 25 

15.34 09 .oo,o l e99956 
15.3409 .00000 .99957 

15 56 28 11+.1213 .�ooo� .99932 15 53 31 15.3409 .coooo .99957 
37 27 3:, lt+.7348 .00001 .9�933 
2� 61 9 1�.7348 .uooou .99933 

33 59 7 
33 29 37

1s.34G9 .oo�oc .99957 
15.3409 .00001 -�9958

H 25 H 14.78L3 •U0000 .9993q 
22 b3 1 4 6 14 .78Ci3 .ooool .99934 

37 56 6 
29 32 38 

15.3939 .00000 .9995€ 
tS.393� .00001 .99958

51 3 3  15 11+.1955 .oouu1 .99935 46 46 7 15.4394 .coooo .99959 
1s s� 29 14.7955 .ooooc .99935 
51 31 l 7 11+.7955 .uo001 .99936 

2!'1 42 3 7 
•3 5r 6 

is.4354 .,coo! .99959 
15.48'+6 .nooou .99959 

43 47 7 l\.7955 .uooo� .99937 23 3E 38 15.484A .noco1 .9996� 
45 25 29 1�.7955 .ooo�u .99937 49 41 9 15.6439 .�oooc .99960 
21 b3 l:i l'+.7955 .u�OLl .9➔938 '1 25 33 15.6439 .00000 .99961 
21 41 37 11+.7955 .uooa1 .99939 25 b 3 l l 1 5.64 39 .rooo o .99961 
15 57 27 14.7955 .uouou .99939 17 47 l5 
,., .. 8 14.&485 .oooov .9�93� 48 4 ::! 8
35 28 36 1 4.8485 .uuuo1 .95940 •s 25 26

15.6•�9 .roo,r .99961 
15.1sec .oo�oo .99962 
15.1500 .ooco� .99962 

31 6J 8 l4.b4&5 .UOUOU .99�4U 36 27 3E 15.7500 .00000 .9996Z 
19 4'+ 36 l'+eA485 eUUCiCl .9c;,941 30 /, l R 
43 25 31 lt+.9167 .uOCVJ .95941 1 R 6 3 lA 
d b3 13 14.9167 eOPUul e99942 l R • 5 36

1s.15or- .00000 .99962 
1s.1sc0 .r0000 .99q63
15.75�C .oo�on .99963 

46 25 2 &  l4e962l eOOVOO e9Y942 3,; 57 <;
2 0  b 3  1 6  14.9621 .vYO�l e99942 3'. 31 38 

15.75�0 .ooooc .99963 
15.75VO .00001 .99964

• o  53 6 .'+.9621 .u�co� .99943 38 2� 3!:i 
2; 3� 38 11+.�621 .couu1 .999�4 �8 6C. 9
51 34 14 15.�UOu .��Ojl .99945 51 36 12 
51 3U 18 1:,.uouc .cour1 .99945 51 28 2iJ 
33 26 34 15.LUUC .coLaJ .99946 15 60 24 

15.8030 .ooo�� e9996q
l5e8C30 eOOOO� e99964 
15.AlAZ .�ooo� .99965 
15.8182 .�oooo .99965 
15.a1e2 .o�noo .99965 

27 6< JG 1�.LJO� .coo�o .99946 15 � 2 32 l�eBlP2 .onOOJ .99966 
1s·6 sa 26 15.vUOO eOCLlUO e999t+6 5� 3S 10 1�.8712 .0000� .99966 

(9) 

TABLE B 

P(A) CUM P(B)X2 PlA> CUM P<B> U V xz 

15.8712 .00000 .99966 4u 5• 5 16.8939 .aoooo .9997716 49 3• 
15.8712 .ooouo .99966 2 6 34 39 16.8959 eJOOijl .99978 

1&.a939 .99978
44 �9 6
22 39 38 15.8712 .00001 .99967 14 54 31 .ocooo

16.il758 .oooou .99967 •1 53 5 16.9167 .uuooo .9997834 28 37
32 60 7 lb.J758 .JOUOv .99967 35 2 7 3 7 16.9167 .uuooo .99978 

16elb67 e000f,U eC:,996H 31 61 7 16.9167 .0(1000 .99978 
16.1667 .00uuv .99968 eO�•llO 1 .99979

50 26 23
16 • 916 7 .:5 35 3916 62 21

16.189'+ .00000 .99968 46 47 6 16.962� .fl�:}00 .99979 
.CC00G e99979

47 45 7
16.962119 43 37 16.1894 .00000 .9996& 2v H 38 

l6e2121 eOUUUO e99968 39 55 5 16.9773 .:.-:..000 .99979635 58 
16.2121 .OOUJl .99965 39 25 35 16.5773 .::,ooo .9997931 30 38 

ei.Ui)00 .99979 
27 33 39 16.9773 .u�o01 .99980 

16.91734C 25 34 H,.2348 e CiOOUIJ .99969 2 7 63 9
26 63 10 16.2 348 .oooou .99969 

16.3&36 .oo,oo .99',69 4b 44 7 17.0455 .00000 .99980 
10.3636 .oo�uo .99969 

45 48 6
48 24 �7 17.(1455 .00000 e999H0 

t7.U455 
45 24 30 

.UOQOO .999e016.36.16 .oouuo .9997(., 42 52 5 
16.3636 .00001 .99970 

21 H 14
42 24 33 11.0455 .Joo0n .999sc21 •o .lB 

lE,.3712 .00000 e 9997� 24 6• 11 17.1:1455 .UOOOO e99980 
16.3712 .00000 .99971

49 25 25 
24 3, 39 17.�455 .ouoo0 .999&117 63 19

11.p455 .ocooo .99981 
17.�455 

52 31 16 16.,.167 .oouoo .99971 lR 64 17 
16.4167 .co�oJ .00000 .99961ld H 37.9997114 5 7 28 
16.4Jl8 e001.100 e9997l 5 � 25 24 11.1439 .�ouoo .9998151 37 11
16.4318 .oou(I" .9997t 16 63 ZC 17.1439 eC".1000 .99982 

•00001.1 
51 27 21 

52 28 19 l7e 1667 .OOCOO e999b2.9997215 61 23 16.4,H8
16.4318 .00'-'1,,0 .9997� 3P. ss 5 17.1667 .u'1C()0 e999b2 

.oouo0 .99972 11.1667 .ucoo:J
15 ;;i 33 
52 32 15 .999s2ZR 32 3916.q39,q
46 24 29 Hu439'+ .oovoo .99973 1• 60 25 17.1667 .�GODO .99902

ol 38 10 176o lol8 000000 0999834• 24 31 16.4394 .curio., . 99973 
16.'t394 .ooriuv 51 2S 22 11.101a .0�0011 .999s3.99973,2 6-\ 13 
16.439't eOC.uCU .99973 15 62 22 11.181e .unooo .999832C 64 15
16.� 39,q .oouoo .99973 15 50 34 17.181� .uoooo .9998314 56 29

4 3 51 5 17.2AU3 .Cl�OOO .9998316.5303 .oouuo52 30 17 .9997� 
l6e53U3 .00�GO .99974 23 3 7 39 11.2au3 .o�ooo .999s314 58 27 
16.5985 .ou .. oo .9997'+ 52 35 12 1703258 ooOCOO 09998452 33 14 
16.5985 .u0oc.1., .99974 l 't 53 32 17.3258 .ooOCCI .99984H 55 30 

33 60 6 17.'tS'+S .00000 e999R447 24 28 16.6667 .00000 .9997�
33 28 38 11.4545 .ooG�c .9998443 24 32 16 .6 66 7 .oo IJ CG e99975

16.&667 .00000 .99975 37 5 7 5 17.4621 .:>OtJOO .,998423 64 12 
16.6667 .oouoo .99975 , 1 31 39 17.4621 .oc,ooo .99964 

4 9 2\ .or�oo .99984
19 64 16

11.s150C.649 42 8 16.7�7& .OOCi:IG .99975
16.7576 .oocwo .99976 17 ,, 18 17.575M eLIOOOO e999853 7 26 36

11.s1ss .o�coo .99995q 1 24 34 
& t+ l n 

29 62 8 16.7S76 .oootu .99976
11.575A .OLCOO .9998517 46 36 16.757& .ooooJ .99976 ,s
17.6212 e0C.00!) .999ll5 
17.6212

'52 29 18 16.78u3 .ooooJ .99976 4'+ 5U 5
.9998516.1ao3 .00000 .99976 22 38 39 .oouoo14 59 26

16.7ao3 .co�•jll .99916 '+ 7 '+S S 11.0061 .�cooo .9998534 59 6
19 42 3R 17.6667 .0:000 .9998532 29 38 16.7&03 .ooo.:o .99977

lb.8U30 .O�w:lO .99977 52 27 20 17.689'4 .OCUOO •999A650 40 9
1� 61 24 17.E.894 .00000 .9998616 48 35 16.8J30 .OO'JLiO .99977

16.8939 .oooc,o .99977 36 SR 5 l7.R636 .l..C'(IQQ .99986�2 34 13 

(10) 

37 25 37 

CHI SQUARl -

TABLE B 

p1.,C1l3>• Pl(4/<J), P2<.2/9) 

P(A) CUM P(6) U ,2 PCO CUM P<B> 

10.91E1 .cooo� .99991 3� �€; 31 1708636 .c,ouoo .99•;06
b.2 73J 17.8636 •tJ .iOC. J •999R6 29 6 3 7 1 Ae9lf.7 .noo0n .9q991 

e999913i) 3� 3 9 17.8636 •JCUC0 .999fi6 
50 

49 23 27 1A.9ll7 .GGOOO 
84 l 17.b7126•\11.i"O., .99986 17 6� 17 l8e91E7 .O�OCJ .99991 

33 ;?:� .5b l 7 • 8 712 ,J •'j uoo •99986 53 34 12 1e.9�q4 .�ooor .99991 
29 b 3 8

.lb 
l7oA7l2 eCI uUO.i 
17.87l2 

.99986 41 54 4 1Ae9394 eOO{'IOO e99991 

.99986 LS 3 'I 4 0 IAo9394 o0.000� 099991 16 47 • ij c,uo ... 
52 36 I l 17.8939 .iJ uOGC .99987 4 0 55 • 18.9621 .00000 .99991 
1\ 52 33 17.8939 • Ci ilv 1U .9998 7 26 33 40 1Se9621 •fl000Ci e99992 
4' 43 7 l8ot076 •"' OU!'}I,; .99987 34 60 1Ae984A eOO�OO •99992 
17 45 3 7 .i;.,..076 .00000 
4; 23 .5J l�.0530 •UOUOv 

.99967 32 2b 39 18.9848 .ooc�o .99992 

.99987 42 53 4 1q.0221 .oocoo .99992 
1 9.0221 �o 65 1 .. l8eu5.3t,; eOCCUO 

lbeU682 .U0UJ0 
.99987 42 23 34 .oo::ioc .99992

:il 3S ',
.C:5 .::3 

.99987 24 65 1 0 19e0227 .cocor .99992 
51. lA.tJ68� .OUtiOli .99987 24 35 •o 1 9.0227 .00000 .99992 
4 5 '+9 0 l8eU682 •VJ0UU .99987 5 C •2 7 l9e0758 .oQJ00 .99992 
45 23 31 lbelibb2 •00000 099987 16 46 37 19.0758 .�ooon .99992
21 65 13 lF,.t.J682 .Q..,QO6., e99987 

l3.u682 .o�oon 
51 H R 19.0909 .0000� .9999� 

21 39 396 .999na 51 24 24 l9.n 9�9 .D03Cj e99992 
15  b3 216 l8.U6i;2 eOOCO .. .  99988 

lA.0682 .cuJ�o 
15 f.4 2 0 19.09�9 .ouco::;
15 4 8 36 1 9.09P.9 .ocooo .99992 

.99992
13  49  35 .99588 
:il 31 15 18.1894 eUJOC� .9Y988 39 56 • 19e09�9 .0000� e9999i 
47 23 2S 18.1894 .u�OOJ .99988 39 2 4 36 19.0909 .onooo .99992 
l� 65 ls 1a.1e94 .uoooc; .999aa 

iB.2121 eOOU!h 
2.7 64 8 19.0909 •DOCOO e99992 

�3 ;,h 166 .99988 27 3 2 4 0 1q.0909 .00000 .99993 
19.0965 .G0000 e99993 4\ 2.) 3.C: lb.2�48 .UOOOU e99988 

,3\ C.7 3R 
53 27 19 

ls.,J48 eOOOOu .99989 35 26 38 19.1212 .00000 .99993 
18.234832 61 6 .99989 31 62 6 19.1212 .onocc .99993 

�2: 65 12 
50 24 25 
40 24 35 
�� 64 9 
1; 64 19 
5l 32 14 
52 26 21 
1\ i,2 23 
53 29 17 
35 5 9 5 
31 29 39 
•s 45 6 
48 2 3 2 8 
B 65 16 
19 43 38 
5l 33 13 
4l 23 33 
.13 65 ll 
52 37 l 0 
'1-i 48 5 
,0 40 39 
5l 28 18 

.�000(
10.2348 .oDot� .99959 
18.2576 eLJU�O .99989 
1 8.2576 .U�JO� .99989 
ia.2576 .ucuoo .95989 
18.2576 •ijOOOU .99989 
l8e3G30 .oooou .99989 
l8e3�85 •00000 e999H9 
18.3�85 .00000 .9�989 
l8e3712 •OOOUU .99989 
u,.3112 .oooou .9999u 
l8o37l2 0000u� 099990 
18.4773 .uuoov .99990 
18.�773 •OUOOO .9999C 
18.�773 .00000 .99990 
1a.q773 .oooau .99990 
18 .5530 -�OUUO e9Y99J 
18.5530 .00000 .99990 
18.5530 eOOOO� .9991G 
18.5S85 .00000 .99990 
18.6212 .oooou .99990 
18.6212 .00000 .99991 
18.6667 .00000 .99991 

52 25 22 
14 63 22 
43 52 4 
23 36 40 
47 47 5 
19 41 39 
38 5 7 4 
28 31 40 
49 44 6 
l7 • 4 3& 
52 3A 9 
53 35 1l 
5C 2 3 26 
16 65 18 
4• 51 • 
22 3 1 40 
•1 23 35 
25 65 9 
53 26 20 
37 58 • 
29 3 0 40 
33 61 5 

19.1439 .ooocJ .99993 
19.1439 .00000 .99993 
19.21�1 .oonoc .99993 
1 9.2121 .0000� .99993 
l9e20C3 .�000� e99993 
19.2803 .ocoou .99993 
19.3258 .oooco .99993 
1 9.3258" .noooo .99993 
19.3939 .crooc .99993 
1 9.393? .coooo .99993 
19.�394 .n 0orc .99994 
1 9.4621 .00000 .99994 
1 9.5076 .oooor .99994 
19.5076 .ooooc .99994 
19.5�76 .00000 .99994 
19.5076 .0000u .99994 
19.6439 .ooooc .99994 
19.6439 .GOO�C. .99994 
19.6667 .0000r .99994 
19.6667 .00000 .9999� 
19.6667 .00000 .99994 
19.7045 .uoono .99994 

(11) 

U V X2 

TABLE B 

P<A> CUM P(BJ U V P(A) CUM P(B) 

31 20 40 20.f.667 .Ot..100 .99996�3 27 39 19.7045 .cOOIJO e99994
5 .. 22 27 20.8939 .�c�00 .9999646 22 31 19.8030 ei.lUCi:'•U .9999'+ 

21).P.939 .woc,oo .39996 
206.9167 

16 ,. 1720 66 13 19.eo30 .c/oc.r..u .99994 
19.8485 .OOwCO .999965 3 37e9999447 22 30 .ocoou 

4� '45 20.9167 .uoooo .3999619 66 1' 19e8'+85 eOO\,,UO .9999� 
l 7 4 3 39 20.9167 .O"COO .99996 

4
19e9'J9l elJ0000 .9999'+
19.9�91 .�ouoo .9999�

45 50 4
45 22 32 210�303 oooro� 09999647 •s 

19 H 40 21.C3j3 .OO'.'!IJO e99996 
21.0985 .lJ:1\100 .99996 

21 66 12 19.-,u.-,1 .oouuG .99994 
H 55 321 38 40 19.9J91 .oo��o .99995 

21.09t15 .uoooo .19996 25 33 414R 22 29 2.0.0455 .oou11u .r,9995
.99995 21.136'1 .ociooo .99991 

21.1364 .0000? .99997 
5q 3q 11 
54 26 19 

18 66 15 20.0455 .000ou
54 30 15 20.045� .ooocu .99995 

4,2 sq 3 21.1364 .01)000 .999q7
42 22 21.1364 .oGOOU .99997 

20.0455 .ooc.uo .9999548 46 5
3518 42 39 .C:Q.0'+55 eO(d;CiO .99995 

20.0150 .99995 9 21.136'4 .ouc,ou .99997 
.00000 

24 6652 2• 23 .oouno
21.1364 .9999724 3• '114 64 21 20.0758 .ouou� .99995 
21.1439 .UC'JOO .99997 
2loH39 ov0000 099997 

5.2 ;:3 24�8 2:4 37 �o.w758 .1.illWJO .c;;c;i;;9� 
14 65 20o0COCU 099995 7 .10o0 758 28 64
4i.l 5 6  3 21.1667 .�GUO� .999975• 31 14 20.1136 .oouuo .99995 
2:6 32 41 21.16&7 .�OQOO .99997 

21.2121 .00000 .99997 
54 29 16 20.113& .ouuoJ .99�95
�6 59 4 20.1136 .00ouu .99995 53 24 22 

37 z• 3R 21.2121 .cuooo .9999136 2 5 38 20.1136 .00000 .99995 
29 6• 6 21.2121 .coooo .9999730 63 6 �0.113& .ooou" .9CJ995 
43 53 3 21.2AU3 •VJOOO .9999730 29 40 20.1136 .OiJUCiO .9999::)

20.1212 .99995 ;:3 35 41 21.2ao3 .00000 .9999753 36 10 .ooooc 
4 21.325H .�c�oo .999973'+ &l44 22 33 20.1667 .oouuu .99995 

32 21 •o 21.325� -��oco .9999722 66 11 20•16667 eOOOCO .Y9995 
39 57 3 21.3409 •v�OOO .9999751 H 7 2002500 000000 099995 

51 23 25 
15 65 19 
15 47 37 
5• 32 13 
54 28 17 
�3 25 21 
49 2< 28 
17 66 16 
�2 39 8 
50 43 6 
46 49 4 
40 23 36 
26 65 8 
20 39 40 
16 •5 38 
34 26 39 
32 ·62 5 
43 22 34 
23 66 10 
54 27 18 
54 33 12 
35 60 4 

20.25(10 .00000 .99995 
20.2so� .oouoo .99995 
2002500 oOOOOo 099995 
20.3182 .oouoo .99996 
20.3182 .�wooo e99996 
2:0.3 712 .oouuu .99996 
20.3939 .oooou .99996 
20.3939 .ooocc .99996 
20.,q1&7 eOUu�O .99996 
20.4161 .oo��u .99996 
20.'+167 .GOOOO e99996 
20.,161 .0utco .99996 
20.'1167 .oouoo .99996 
20.4167 .00000 .99996 
20.�167 .00000 .99996 
20e53ij3 .oowG� e99996 
20.5 303 .oouoo .99996 
20.5758 .oouoo .99996 
20.5758 .oooou .99996 
20e6591 .C.0000 e99990 
20.6591 .00000 .99996 
20.6667 .00000 .99996 

39 23 37 
27 65 7 
, 7 31 41 
35 2 5 39 
31 63 5 
5.1 4 0 7 
44 52 3 
22 36 •1 
5 l 2 2 26 
15 66 18 
51 42 ,
15 4 6 38 
38 58 3 
28 30 41 
47 21 31 
19 67 13 
46 21 32 
20 ,7 12 
54 35 10 
54 25 20 
•0 47 • 
4 8 21 30 

21.34C9 eUOOOO .99997 
21.34C9 eJOOCO .99997 
21.3409 .�OOG� .99997 
21.4621 .('10000 .99997 
2104621 000000 099997 
2105313 000000 099997 
21.5305 .roooo .99997 
21.5303 .uoco� .99997 
21.5455 .OOGOO .99997 
21.5455 .OOJOC .99997 
21.5455 .uooo� .99997 
2105455 000000 099997 
21.621� e G0000 .99997 
21.6212 .ocooo .99997 
21.6439 .00000 e99997 
2le6439 .00000 e99997 
21.6s9� .uo��o .99997 
21.6894 .o�ooo .99997 
21. 7500 .00000 .999c;7 
21 o 7Sij0 000000 099997 
2107500 oCOC00 099997 
21.1soo .0oaoo .99997 

(12)
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TABLE B 

CH[ SUUA.KL - p..,(1/3), PlC't/9), P2(�/c,> N:99 

u V II .... (A) cu�• l•l[l) lJ V w X2 P(A> CU�! PCB) 

l!i 67 14 
1� 41 4 U  

21 .750!1 u,OOJ!l •'J'•'9':J7 
21 .1suw .�oouu .9999A 

31 27 41 
�3 22 24 

23e09A5 .00�01 •9999H 
23.303r •0000� .9599H9

�3 38 u 2leb4H5 .�OCJJ .999�b 54 23 22 23.3864 .0000� .?9�Yh 
41 22 36 2leH4H� .uOJ�V e99�9R 42 55 2 23.3864 .OOOOJ .9999� 
�j 66 " 
4) 21 jj 
�l b7 11 

2 1 .0485 .uocur .94998 
2le88b4 eUOJOl .9999k 
2lekhb4 .o�OJL .9599b 

42 21 3� 
24 67 
24 3! 4� 

23.3A64 .COOOC .999'18 
23.3A64 .0000� .9999h 
2�.3H64 .oocoJ .9�990 

45 �1 3 21.AA64 .oo�o� .99998 41 st 2 23.3939 .0000� .59998 
21 37 'fl 
53 44 

,U.tHH,4 •llCICiO:.. e99'J9tj 
2le98939 eOOOOU e9999A 

2� 31. .4i 
43 �4 2 

23.3939 .oooor .9599A 
23.4k4& .coono .9999A 

1� 44 39 21.H939 .o�oo� .99Y9fi 23 34 42 23.48'+8 .000"'1 .9999H 
43 21 Z9 22.GOJb eOtOOt• •5�998 5� 4� 4 23.5076 .0000� .99998 
37 59 J 22.t�76 .�OOOL .9�998 40 57 2 23•5076 .oooou .99998 
23 2� 41 22 ei.J076 eCiCOCL e9Y��'18 26 31 42 23.5076 .00roo .9999A 
17 67 1� 
s, 62 4 
33 26 4C 
53 2J 2J 
4\ 21 34 

l2eJ076 eOOJOu .999,H 
22.t9u9 .uoo�o .�999& 
22.0909 eOOOO� .9,99� 
22elH94 ,t�OO� ,9999B 
22.�348 .GOOUO .999�H 

16 43 4U 
47 2< 32
19 6� 12
4A 2( 31 
18 68 13 

2�.so1i .cooov .9999H 
23.57Sri .on��� .9�99H 
23.57�� -��OJ9r •9999H 
23.59£19 .canon .99q9R 
23.5909 .Cf1"00 .9999A 

22 b7 l� 22.�348 .OU000 .99��8 48 48 3 23.5909 .cooor .9999B 
�2 22 �� 22.3485 .�OUv� .9999H lH 40 41 23.5909 .�G�O� .9999H 
lr+ 66 19 
42 5� 3 
,o 3& 41 
5.J 21 �k 
1; b7 lb 
33 23 38 
29 65 6 

22.S485 .VuOG.,_ .99998 
l2.34R5 .110JU� .999�A 
l 2 .34&5 .OUOUu .99998 
22.lfl67 .flt;U'l.1 .9'19YH 
22.4167 .,uoc� .99998 
22 •• 167 o0QQ0J .9qqqa 
22.4167 .OJOOU .99998 

�7 23 39 
29 65 5
52 21 2� 
44 53 l 
22 jS 42 
I• 67 IA 
46 2C 33 

23.6�39 .O"OOU .9999P. 
23.b�j9 .C"OO� .999�h 
23.6H94 .cnocr .9999B
23.(,R94 •00\l(\!.. •'-f'::199i-. 
23.6894 .ooo�� .9999A 
25.6F�4 .ooco� .9999s 
23.1121 .00cno .9999A 

s, 24 21 
3; b� 3 
.s� 24 39 
JO b4 5 

22.50,u .uuocn .99999 
22.soo� .coo�� .999111 
22.5ov� .�o�c: .99998 
�2.S�ur. .CrUC1 .9599h 

2� 6R 11 
39 se 2 
39 22 3R 
27 6� 6 

23.7121 •"000 .... 99991:1 
23.7273 .cooo, .'J9998 
23.1213 .uono: .Q999A
23.1213 .ooorr .9999& 

Jo 28 �1 22.���\,I .ca�o� .99958 J7 3� 4� 
41 4, 4 22.57SR .QJ�ijO .9999H 49 2C J;!
17 42 If[. 22.57�A .����J .9�Y9h 17 G� 14 

1 

'fD 22 37 J.2.7121 eu0111l. ..• ":''r1'JU H . ti( .5 
�; b� 7 22.7121 -��0�� .9�99R j� �F 41 
't3 21 3� 22.734H •\.10.J:i! .9�<:IYR .!5 24 41' 
i3 67 9 22.734� -��tG: .Y��58 31 64 4 
52 4l � �2.78U3 •�CJJ .• ,7'198 45 52 2 
53 39 7 22.9lb7 •�00fv .�9YYH 45 �� 34 

1� ;: 4i ��::!�� ::���� :����� \ �� �: !� 

.:..4 3� 43 
4 J 55 

I 
1 

• 

.l 
45 53 I 

I 

15 U 41 

TABLE B 

U V X2 P(A) cue P(B) u V " P(A) cu� PfB) 

25.7727 .O:'CtCU .q9999 
25.7727 .;1.tOO .99'::199 
2�.8258 .c�C-Ou .999�9 

£It 6A 

1 

25 6 7 7 .::4.1H9'+ .lOJCHi .99999 
H 3 l'+ .3 71� .OUC00 .99999qq

17 H 41 �4. 3 712 .uuc 00 .99999
i5.R258 .tocoo .9999915"t 22 �.3 .:::4.'+091 .uoiJuC .9"J999 , l 5 7 

25 ll 43 25.H25R .CLUC� .9999946 51 2 �4.4167 .uuuoo .99999 
23 33 43 25.A258 .c CUOO .9999924.4 167 .00t..OC e9999920 37 42 
51: 19 30 25.b712 .Jt)(l(.l(J .99999 

25.t:1712 .�C:00(, .9999<.,
•• 2 0 35 ilt.\�94 .ouuoc .�9�99

.::'+.439'+ .ooc�o .99999 4u 19 3'+22 6A 9 
2' 69 Ir 25.H712 .ooo�v .99999�7 60 2 21te'+84ti .OOUUO .99999 
16 69 1• 25.A712 .�rooc .9999949 2A '+-' �4.'t8'+8 .OOV\10 .99999

2s.�39'+ .c�noc .9999953 21.1 2651 •• a 24.5455 .oow�u .59999 
�5.9A4H .ouOOO .99999 
25.9A48 .00000 .99999 
25.9AlfB .ron�o .99999 

�l 2U 28 24.51t:15 .001.::Ju .99999 q4 5q
4C 58 

43 
15 68 16 .£4.5455 .oowuo .99999 

26 .5015 H 4C 24.5'455 .OOLiWIJ .gy999
.999Y9 25.9848 .LOCO� .9999922 Jq

37 22 •o 
43.Z.'t.55..SO .GOOCJ(J

l4.61..S6 .OOGOO 
5 3 21 25 

26.2121 .c.0000 .99<.,99
.99999 

2� 

.99999�3 63 3
21;,.2121 .r�ouo:!3 25 41 .:::'l.bllb .00(.vU .':IY'J9q 2S ,6 

.001,�o .99':i99 20.2soo .r . .:,oon .99999 
.utOCJ 

51 19�4.89J9!>R 22 39 
2b. 250f .9999915 69 15;A 66 5 O:'tebYJ9 .wu� ... u .99999 

4 7 5 0 26.2500 .:..cuou .99999� l q5 

45 19 35 

,1t.9394 .uu'10U .99999 
2't.9Zi9't .ouvou 

2
20.2500 • ..,-co� .99999 

.c,roc£ 
.'1999➔19 3 8 •2 

26.2scr: .9999936 61 2 25.0227 .C0('00 .5c,999 
-'!..09227 .Uul.iOO .99999 

�9 
26.25UO .C.UOO:.. .9999939 59:!6 �3 40 
,6.2500 .uo�uo .99999 
26.2soo 

3� 21! fl 6:i '+ 2s.o,21 .oouuo .99999 
25.09221 .uoi.i..'-' .ooo�c .999992. 7 67 5.99�99�C 21 �l 

4 3 2 •) .!ib ,s.OJ03 .uOUOU .99999 C:7 29 43 26.25Gr .orooti .99999 
,s.a.Hl 21 69 S ,b.25or. .u�ooo .99999 

26.25ro 
.Y9':199;__ .3 6H 

H 21 38 25.1439 .oocoo .99999 
M .oocoo 

.unoc� .9999921 35 43 

49 4 B 2 
26.2�00 .onoov .99999 
26.3030 .00000 .99999

::f. b 7 6 ,5.14.39 .oo"'�u .99999 
.99'199�2 io :i:7 L�.lt.67 .UUl.,!Jl/

lS.1667 .uou�o .,;c;,999 17 q u 42 26.Ji>3£1 .c;ioeiu .99999 
34 !'3 

6A 1714
26.4167 .ooarJ .9999922�e2576 .OOCLCi .9999'-.:1H 3

25.2!:i76 .wilt.1CU .99i99 32 25 •2 26.'+16/ .oro?o .99999 
26 .5530 

16 •2 U 
.u (·OOC .99999 
.v'.OOl 

5 .25.4621 .1,01,�U .99999 35 23 H 
.luuwi:. 

5� 41
26.5530 .9999931 b 5 325.5.h,:i .99999:!4 24 � 1 

46 5 2. 1 26.621� .o�ooo .999c;9
.99999 

.::5.;j,!jjj •U,h�V .5'9999 
i5.t>�b� •�J�.._v 

32 o'+
26.b2l2 .GUVCi0lb 60 I.99999�4 21 ;:'+

2 :5.�LH2 .c��ru .99999 .:.A 2R 't3 26.6212 .o�ooo .99999Ci P. '+9
�5.�t'.afil • .,u,.:o .99999 2!.i 3!, 43 26.6212 .oriloo .9999r:, 

41 2U .99999 
t.k l ':1 j2

1 C: 26.bb67 .0COOO.lA.(,1.Ju�LI 
lH jy '+� iS.�Lti.i! •W11..1LJ .5999J 

19 j3 

,5.::lu82 .999991 A 69
�5 6& 6 26.l667 .o�i:ioo .99199

... 5.u4j9 •llO�U� .99999 �c.. 19 �8 26.JJ�t.3 .Oi,tUO .999q9
�5.o�59 .�n�oo .99959

4 7 
26.7803 4q 19 36 

22 69 8 
.9999919 b9 11 .oocuc 

26. 7803 .Gi..000 .9999949 17 .H ... �.04j9 .001.i'cu .9':i<J9� 
.. 5.6439 .OOiJUU 14 69 16 26.7803 .�1100('1 .99999 

.O"OOC 
.999991 7 6"-J 1 j 

26.H630 .999':t9.. 5.6b67 .UVCOCI .99999 5q 2L 25 
53 42 

�5 62
26.95Y4 .c�vOr .99999r.J.1:1667 .cot.OU .f:,"J999�1 �D 4l q

1 21.�19A5 •vtC.OV .999994 7 5 l 25.69894 .COJJO .99999�2 4j
4; �b .17 61 I 27 • ..:.985 .ur:OOO .99959 

2S 27 43 27.J9A5 .CUOOU .99959 
l5.7727 .(lJCOJ .99999 
i5.7727 .U!iUCO .99999'12 20 37 

(14) 

2,.1113 .�OG�G .9999H 
23.7'.:.76 .oorro .9q99f'
;i�.1s·.'6 .ovo"..: .9999�9, 
:!.���c .J�Jai .9�99� 
2�.A!;30 .oo�o, .9�99H 
2j.9jq4 .IJIJO'lt .�999H 
23.93c,4 .'.:".'OJ\: .'J':1991--1 
2'+.O.,Ct:.. •'!li1'Cl� .99991-
24.�C�r .roooJ .99991,
24.o,�r. .�ooc: .99999 
24.0000 .croJ9r .99999 

3\ 2t> '+1� i2.';621 .,.,(,.:,,i .·:1'1)'ui .!,H 59 c::'. 
32 63 '+ 22.9b2l .� •�;J: .';1•,9l.{;h 2R 29 42 
51 '+J 22.9f73 .u.,J9., .•q•1<.i'1H I �i: 2L 2q 
15 '+t> .51;:1 22.<:,T7.� ... JV: .';'1-:,'J'1 I 16 £.h 1"> 
51 21 ,1 C.29.9773 .t,fl..i • ..1 •9'- ':c-.,9H j �d 4(i 6 

17 
�; :� �;:��!� :����:· ::�:;: j �� ;� 3� 

24.0�3c .�no�o .99999 
24.�530 .oc;"u .99999 
24.07�� .r��nt .99999 
24.07�b .rro�n .99999 
24.1212 .)OO'li .9599q 
24.1Gi7 .noc1· .9�999 
24.1A5'+ .C:00.); .99�9� 

(13) 

•• 

.30: 24 4' 

7 

;_!., 61) 5 

47 52 
'9 17 33 

TABLE B 

X2 P(A) CUM t'(tJ) PfA) CUM P(b) 

13 37 ,.; 21.t�8S .{ .,;:'LI .s•,9(J')'J 5, lH 29 ?8.�3C3 • r 'l"JP .9Y99Y 
:i i.l 't 7 ::: 27.1439 .LO.,J� .'?•;yq9 14 7 � 15 .'.?l<.5:5r3 .r�·:'!:: .7r199� 
15 't l '+.:: 27.1439 .uu�Jv .�.,9�9 �3 4 .3 2H.��3o .coon� .�y999 
33 64 l ,1.�121 .o�ooM .r,r,o;9y 2E. 29 

"?< 

44 2&.59&5 .coco� .9999� 
31 2• ,2 21.21.:1 .cnUUQ .9Y9Y9 40 5 9 2A.5985 .0£10[if\ .':t':f999 
52 '+ 4 .!I i7.34HS •UOJl\ .�YY9� 21 J• H �H.63�4 .��nc, .79999 
43 .i.Y 37 "7•'+t,21 •IJC0l1 1 .q9y99 If� 54 (j 2R.F.:S6'+ .!)00 ,: .99999 
� 3 6'.:1 I i7.'+b2l • .;.;::(J�L •'J';-199'J 4':, l H 3f, 21•.636'+ .0000· .9(j997 
t>3 1 Y "7 .:7.4�21 •OuO�l .99999 21 "IL H 2H.6564 .tn0�� .99995 
.H "l 4 V 27•�076 •vujjt.t .'J"JY9'J 39 2 C • J 2A.90�1 .o�rr� .�Y999 
2!J b7 '+ 27.5�7b .coo�r .9Y99i C. 7 6E-, 4 2R.90�1 .LOO�O .99999 
H lb 32 �7.6667 •UUGOU .Y9Y99 27 2H 44 2a.9�91 .�noou .99999 
17 7 1 ('. 27.b667 .OVO�u .99999 .;9 6n o 2R.9V91 .(00�0 .99999 !,J 

43 I b 33 l7.bA1H .J�UC1 .��999 37 21 41 2A.9167 .ooc�o .y9999 
18 7. ll l7.681A •�□uuc .99799 29 6 7 3 2�.9167 .00rur .99999 
4S 5 � l L7.bHlH •JOJ�� .9999� 20 3� 4q 28.9621 .noocr .9199� 
3; 6£ l 27u,H19H .... Vut1:, .YY�Y9 46 5 3 2�.96�1 .9r o,,�- .q99�5 
35 "-£ '+ l �7.L81H •�JUOL .9�99� � 3 1 h 4 i-'. �9.1212 .��oon .9?999 
.ll 6b 27.bHid •��L�O ,���99 5,' 45 2 29.1439 .crtoor .'jr,99� 
.) � "6 '+ j 27.LHlh .ur,�LI� .9�q99 5" a A l 2Q•l6l7 .�OOOJ .�9999 
IB 3A 4J 27.bhlH •LIIIU� ... 99999 "!4 64 l 2q.]f,L7 .CO(IU� .9Y'99� 

29.1si1 .o�noo .9999y 
16 H 43 

4 ls 2 u j'-J l..7.7121 .C,GCit1\• .'99Y'JY 
bM C.7.7!2l .i..fl.Jf\(I .99999 

,7.bLJSv .uOLnu 
;_:, 29.1b�7 .o�ooc .qq999 
�O llJ 31 .,�999 •4 lH .l7 29 • .2:i lb .roor,o
l; 7" 1 J '17.HLjlJ .ut'C,t:1.: 

27.h4h� 
i.2 ,r· 
4l l '::1 39 

29.2�16 
•'j9'J99
.99999 .ccnr,n 

4 7 1,-i 34 
1� 

.999q9
•�=��;· .9�9',9 

42 

.99Y99 
7 J l · C.7.H4R� .C,O�.J� .9,999

•t.OOll., .'-.:1�1';9'1 

2q.2H03 .pon1�
29.2R�3 .Gr00!1 .99999 

�l '+ b 2A • .;•J�9 29.31�0 .0000� .9�999 
!; 1 lh .!, .._ •J��C� .YYY9Yiff.L9�9 

.!,'j 2, 
31 H 2 29.3030 .oooou .99999 

15 7.., l'+ ib.C9u� .;LOOU .9�999 "" 27 4q 29.325a .ao�ou .99999
15 44'. 4, .0000� 0 

19 3f 
�,q.�9(,y
2a9.1i61 .�o��o 

.99999 3A 61 29.325A .ooroc .99999 
'tf. lA 3� .99999 29.3939 .�ocuo .99999 

29.39�9 .oono� .99999 .:o 7u Y 2H.l667 .uouo� .9,9y9
e99999 

ry 

17 71 11 
,H 23 t+i 28.iJ'fH .u�O�G 
32 65 

29.A25A •OOOn� e9999Y 
29.A2�e .�onoo .99999 C.R.,j48 eLOOOiJ .9999� 

2R.295��� 19 £ 6 .OQuJv .99999 i.9 26 44 29e8'+A5 •DOOOO .99999 
-��oo� <I 31 H 2�.£95� .99999 37 62 0 29e84A5 .�0100 .99999 

•2 57 • lH.2q�� .v,a�� .9Y99Y 54 1 R 2 7 29.A636 .oo�ofJ .99999 
20.�9�5 .�ooo� S2 19 3M .99999 5U 1 7 32 29.A712 ,ono,r .99999 

�\ 6Y b .:e.2�:1� .��o�� .99�99 16 71 12 29.8712 .ocno� .99999 
c:3 32 '+ 4 28.303� .uuuoo .99999 •R 17 34 29e931A .00000 .99999 
'5 5b 2He30JO .OUOOO e99999 18 71 l ry 29,9318 .ooooa ,99999

H 29.931A •00000 •99999 < � • 9 l l..8e371� .onoo� .99999 lA 37 
35 63 1 28.3712 .OOOOJ e99999 •0 51 0 

3A 30.0303 ,00000 ,99999 
30,0303 ,00000 ,99999 

29.9318 .0000� e9Y999 
.ll 25 43 28 .3712 .00000 .99999 •3 18 
17 39 a .l 2A.3712 eU000V .99999 23 70 6 
"3 3 l> 4 q; 28.3939 .0000� .999q9 51 '7 1 

58 •9Y99"J 
3?.D682 .nnuoo .99999 
30.0682 .1100011 .99999 H 28e3939 eU0000 51 1 7 31 

22 3.l a 4 28.4167 .�OOJ� .99999 15 71 13 30.06A2 .OO�OO e99999 
1H 5� C.89.4167 .oouou .99999 15 H 43 30.06H2 .COOOO .99999 

(15) 

2 

� 

TABLE B 

u X2 PCA> CUM Pl8l U V W X2 PCA) CUM P(H) 

-� 3 t,:, l jo.uo&� .oo.ioo • .,9'::199 3< 65 t 32. u531� .oL roo .9999"J
? .3 2� 43 :S0.0 6A2 .uOuliO .99999 5 :.i 1 & 33 32.,j758 .OJOOU .99999

4 7 1 7 j5 .5U.1A9't .COOOJ .99y99 16 7 2 11 32.t:751-1 .o:1oou .99999
19 71 J(l.1894 .�ul.100 .99999 • 9 16 34 3�.1212 .ocooo .99999 
3H .:-Cl Lil �o.2�76 .u'lror .99999 I 7 72 10 32.1212 .U"•H'('t .99'J9CJ9 
2h 6� 3 .!i0•2t>1b •OllulJi.l .95999 28 26 45 32.1667 .ouoo,.; .999�9
: 3 44 2 JO.JOJJ .oo;co .y9y99 15 4 C, 44 32.101� .o,�ouo .99999
:,;: 17 .3:; 30.4167 .COl•UO .99999 ,1 4 A 0 32.1818 .GL1 000 .999';,9
Lin 19 4u 30.41l7 .OOUOO .99�99 51 lb 32 32,1Al8 .U30LO .999':19
�6 6';-1 4 j0.'+lb7 .oOliCil .9999'J 15 72 12 l2.1s1H .oor:.oo .99999
H 71 H J�.'+1&7 .o�u�u .99999 53 \ 5 1 32.1s9� -��ooc .99999
30 2!:> 44 3U.'+773 .ouo�J .99999 35 21 4 3 32.1894 .ucooo .99999
�6 63 0 30.1t773 .00\HIU .99999 31 b 7 l 32• 18Y4 .otooo .99999
36 21 •2 30.lf 77.3 .uouuo .99999 48 H, 35 32 .3182 .ocoo, .99999
30 67 2 30.�773 .u.:,uoo .99999 18 72 9 32.3182 .9!'I UOCll, .99999
17 38 4• j0.�7�8 .uo1.uu .99999 10 36 •5 32.3182 .c(OOO .99999
49 50 � .30.51:ia .uo��� ,99999 �i 16 31 32.4S94 .a��oo .99999
4 6 1 7 36 3G.�98t> -..·Ou�U .99':J99 1, 72 13 .32.4594 .00000 .99999
2� 71 8 j0.59H:i .ca1..tlJ .'J99<J9 ., 16 �6 32.6667 .OLUO� .99�9c,
� 3 l 7 29 J0.91b7 .�..,(.U( .99'::199 l q 72 A 32.6667 .��r�o .99999
2 3 31 4t> 30.9167 .99999 4 j ..i. 7 39 

32.73�A .99�99 
32,734f .�0uon .999,;9.uooco

< 2 18 39 3(1.9:,4� •Uilln,u .9999') ('.9 2 5 '+5 
30.9�4:i .LUtit;(J .';;9'JY9 2.3 7 l 

.o�o�o
5:4 7 0 5 32.734H .UOCOO .99':1'J9

,4 Jo •5 30.9�'+� .0Uuul,I .99991 53 16 3(, 32.Hqt,5 .caooo .99r,99
22 32 30.9"48 .oiocu 17 37 45 32.,167 .99Y9? .y9999

.99Y99 
.,�·roo.,

31.0758 .UOOVil�2 H .B 66l u 33.f,fl:J!) .o JfJOU .999c,9
539.�1010 .l..�·oco .Y<J":l'J934 22 43 3l.U75h •00000 .9'::l':J99 33 22 4q

32 bb 1 31.075& .uoi,;o� .'i9'J99 52 35.14.39 .aLPOO .99�'::19n o
.3A 19 '+225 29 45 31.JYA5 .OOUwO .99999 33.H39 ewr ooo .99999

q5 11 37 3lel 591 eOOOOU .'::19Y99 28 6 q 2 33.1439 .v{IUGO .99999 
11 1 4(., J.6 37 .1; .r:oc .999l,,931.1!.i91 .Oll00(i .9y994

.uooi:io 
3.3.1667a

2 • 12 7J1.1sq1 .q9999
31 H _. jl.2121 .uuul,O .9999q '+ U 18 41 33.2576 .uu:inc .99999 

31.21il .'::1999� 

�3.1667 .vruoo .9999921 33 •5 

.J�u�ij
16 39 4. .51.3:l�8 .�.:,t.,"'(i .99999 54 lS 29 33.4091 .ococ� 

is Jo 3 53.2576 .vati!iv e9'j959
e99999 

35 6< 0 

.!,f:, 2 0 4 3 33.4(·91 eOOOOO e999<Jl;I
31 68 33.4;:,91 .99999 

.999995r q9 u 
28 45 1

jl.325B .oo,b�
31.3<t85 .oocou .9999926 .oouoc· 

20 34 ., 31.4 394 .oc c ca .y9999 3� 24 45 33.4C.9t .�uru, .99999 
.59999 Ji- JS 4531.�f..A2 .C-iJ�CO .0(00{

31.7045 .ouvou .99999 23 30 .S 33.66b7 .c�oou .99999 
33.621-='. .999995q 17 28 

2 7 2 7 45
39 19 41 Jl.70'+5 .00000 .99999 22 31 4:) 33.6894 eOOOOJ .99999 

•2 17 40 35.7500 .uooon .9999927 69 3 31.104s .ooou� .99199
71 33.7500 .0ucoc .9999937 20 •2 31.7576 .00000 .9'::1999 ,.

339.750J .ocooo .9�9992q 29 4; 
19 35 45 31.8 25A .0�000 .99999 q � 16 3R 33.Al82 .uooo� .99999 

21 72 6 

29 68 2 31.7576 .ooeioo .99999 

33.a102 .eivoo0 .99999H 17 38 jl.8712 .O.il<iOO .99999 
21 32 q, 3.3.A182 •UUOOO •99999 
25 2H •s 

jl•B 71.l 
41 a •o 32e030l eOOUOO e'::19999 

.oou00 .9999922 71 6
53.9394 .coooc .999�9 

;:5 7 0 4 32e03�3 eOOlillC e99999 34 21 _. 34,053u .o�ooo .99999 
34.U53L .Olj00U e99999n B 4632.0530 .oouoo .9999g32 2J 44 

(16) 

https://33.4C.9t
https://35.14.39
https://23.7'.:.76


CHI SLIUARE. 

U V 

32 67 
31 �3 4:.. 
55 4t: "' 
2; 27 4L 
19 34 i.t(
SJ 15 s� 
li 73 1� 
�1 1� !d 
15 73 11 
u 39 4:.. 
'H 1:1 3:i 
l1 73 '1 

�2 15 32 
1, 7.3 12 
1H lb .39 
�2 7� � 
33 lo 42 
,1 1iJ 

21 �6 4b 
37 19 4J 
e1 b5 l 
'+8 15 3b 
19 7 � 
13 35 4 b 
55 15 3 1 
41 17 't • 
25 71 .3 
32 �2 4 � 
29 25 H 
35 2 l. 4 '+ 
.,H 6K 
47 l:, 3 7 
13 7J 7 
5� 15 3 J 
17 36 4b 
4 3 10 '+ i. 
23 7� 4 
2� �4 46 
4; l '::i .5 A 
,.) 7 3 h 
l; 3 7 4o 
33 21 4 !:i 
,H lk 4.! 
4:'.3 71., l 
4 0 l 7 4 � 
c:> 7 l 
3) l 'J 4 4 
.50 6 9 u 
31l 2 :! 4 6 
it:2 J� :. 1 

TABLE B 

- 1-,.dl/3>. F'1<4l9>, P2(2/9) N='19 

PlA) cu� P(8) U X2 PfA) CUM Pt8) 

34.v53U .O�Oil0 .99999 23 .?9 '+7 36.5530 .00000 .99999 
.3i.t.lA94 .�ooou .99999 '+:: 15 39 36.6136 .00000 .99999 
.H .21ll • O\tOJ'J .99999 21 73 5 36.6136 .oo�oo .99999 
.34,£S48 .COUOU ,99999 21 31 47 36.6136 .00000 .99999 
.H,.S939 ,ovoor.. ,9':1999 '+2 H: 41 36.6818 .oooou .99999 
34,i1b7 .G�oo� ,9i995 ,{4 7 2 3 36.6818 .0000� .99999 
34,i.tlb7 ,OOOJv ,99999 �4 28 47 36.6818 .oo�o� .99999 
S'+,43lh ,OLoOCfl ,19'::199 ;. C 32 t.+ 1 36.8030 .oo:JDo .9s999 
34.431A .o�oo� ,9599� 51 14 34 36.8lh2 .,ooOC .99999 
,H,'+.318 .u:.oot ,9<:t'199 l � 74 1 0 36.81�2 .00000 .99999 
H,553U ,001.1(,�· ,99999 : l S 3P. 46 36.8182 .00000 .99999 
.H,5531., ,VGJOU ,99999 52 14 33 3&.8939 .oooor .99999 
.34,5985 .O�OOu ,99999 5 � 14 35 36.d939 .0000� .99999 
34.�9A5 ,LO�uv ,99999 16 7'+ 9 36.8939 .ooooc .99999 
3:+ ,E:212 ,00000 ,99999 14 74 11 36.A939 ·.oo.,oo .99999 
S\,b�l£ ,JOOOw ,99999 25 2 7 4 7 36.9167 .o�cov .99999 
34,636'+ ,0000� ,99999 19 � 3 '+ 7 37.09R5 .�00(1 .99999 
.H.636'+ .u:icor.. .99999 53 l't 32 37.1212 .COJl'll) .99999 
34,63�4 .�O�CJ ,99�99 4q 14 36 3701212 oOOo�o 099999 
34,7348 .vuouo .99999 17 7t.t A 37.1212 .000ou .99999 
34.7348 .VLJOO� .�9�99 34 20 45 37.1667 .00000 .99999 
.H.B'+U9 .titOC.C' .99999 26 2 6 4 7 37.2576 .00000 .99999 
.5'+.b4�9 .�OU1.,C e99999 31 22 46 37.3030 .cooon .99999 
J4.tt'+09 .�oo�� .1�99� s• 1• 31 37.50C� .00000 .99999 
34.C?lb7 •i.lJt.dCi .9Y999 48 14 37 37.50':lfl .oooro .9q999 
343.91(7 .,oov: .99'199 1 A 74 7 37.5000 .00100 .99999 
3�.9101 .cc�r� .99�99 lB 3'1 4 7 51.50�0 .oo�o� .9q999 
3�-�75a .u�uu� .99999 44 15 4 (l 37.5076 .uoooo .99999 
.5�.143<., .JC.VI'.:� e999':19 a ; 13 4 37.5076 .oooon .99999 
55.2121 .�ovo� .q9999 39 17 43 57.704S •00000 .q9999 
35.;121 .o��J� .99999 27 71 1 37.7045 .oooon .9999q 
35.2803 .�OUQl; e9Y'J99 27 25 47 37.7045 .00000 .99999 
35.t803 .�JOOv .99999 37 lR 44 57.R4�s .oo�l)n .99999 
.55 .3864 .uvuo� .Y9999 lq 7C 0 37.848� .00000 .99999 
3:) d9.59 •V � �011 .99999 41 16 '+2 37.9394 .uoocJ .99999
35.575b .lJ(·:jOU eY91,99 2� 72 2 37.9J94 .ooocn .99999
s�.�7�A .,�uuu .99999 17 35 4 7 38.0016 .oooov .99999 
35.7:.,70 .U.:.\/Cu e99999 t.+ 7 14 38 �8.03�3 .00000 .99999 
35.�71" .t�OO� .99999 19 74 6 3c.03C3 .�000� .99999 
.55eh7ll .UCOOV e99999 32 21 4(, 3R.23'ta .�ooco .9999� 
3;.�530 .�OCOv .99999· 28 24 47 38.2576 .coooc .99999
3£. • .,t.82 .{IOJJ1, e9'P:199 35 19 4 5 JA.3712 .oooot .99999
.5$elh67 e0U�00 .99999 43 15 41 3R.5�3o .oc�oo .99999 
3be1D67 eU�UUO e99999 23 73 3 3s.s530 .vooor. .99999 
36.iJ'+H .oooor .99999 16 .H 47 3k.62?2 .oco�o .99999 
lb•i.548 .VCOO� e99999 46 14 39 3a.1121 .�ooro .9�999 
3b.'+773 .iou�o .99999 £ 0 7 4 5 38.7121 .000�0 .99999 
S6.'t773 .oouv� .99999 29 23 47 38.9167 .coooc .99999 
36.4773 .lOOC.:i .99999 3! �o 46 3�.2727 .00000 .99999 
36.jJ�J .:o��o .99999 52 13 34 39.3258 .00000 .99999

(17) 

TABLE B 

U V X2 P<A> CUM P&B> U V X2 PCAl CUM PCB) 

46 13 40 41.6A94 .crooo .9999938 17 H 39.53258 .oocoo .99999 
I• 75 l 0 59.3258 .OOilOI) .99999 2 0 75 4 41.6894 .o�ooo .99999 
28 71 0 59.3i58 .��OGO .99999 5 2 12 35 4l.R939 .co�oc .99999 

14 7 6 9 41.8939 .oc,ooo .9999951 13 35 39.3'+09 .uoooo .99999 
15 75 9 39.3409 .oouoo .99999 5 3 12 3• 41.9394 .00000 .99999 
15 37 •7 31hS'+09 .oo,l.lG .99999 51 1 2 3b 42.0000 .ouooo .99999 
•0 16 •3 39.3'+85 .00000 .99999 15 7 6 8 42.ooon .oaooo .99999 
26 7? 1 S9.3485 .OOUOO .99999 15 36 48 42.0000 .00000 .99999 
53 13 33 39.'+b2l .00000 .99999 s• 12 33 42.1364 .00000 .99999 
50 13 36 39.5076 .OOuUO .99999 29 22 48 42.2121 .00000 .99999 
22 29 48 39.5il76 .ouuuo .9�999 SU 12 37 42.2576 .ooOOL .99999 
16 7� 8 39.5076 .oowoo .�9999 16 76 7 42.2576 .onooo .99999 
45 14 •o �9.5455 .oo�uu .99999 4� 15 4C 42.5985 .C,l)iJOO .99999 

39.5455 .ooc.oo .99999 <6 73 � 42.5985 .ld'IOOO .9999921 H 4 
21 30 48 39.5'+55 .(IOOOil .99999 45 13 41 42.613& .u1000 .q9999 
23 28 48 S9.5758 .li0Ullll .9',999 21 75 3 42.6136 .oo�oo .999y9 
36 18 •S 39.6818 .00000 .99999 21 29 49 42.6136 .uococ. .99999 
30 22 '7 39.6818 .cooou .99999 33 19 4 7 42.61J6 .ooono .99999 
20 31 48 39.bR94 .l:0'100 .99999 ,2 28 49 42.6212 .00000 .99999 
!".-4 13 32 39.1500 .uoo,� .99999 :SB 1; 45 42 .6212 .o c.uoo .99999 
42 15 42 39.1�00 .oouu1.. .99999 49 12 j8 1t2.0667 .oou�o .99999 
2• 73 2 39.7500 .oui:io.:. .99999 1 7 76 6 42.6667 .OOOOJ .99999 
2'+ 21 48 39.75iJO • .JOiiO� .99'::199 2J 30 49 42.1121 .oo�oti .99999 
49 13 37 39.02�0 .outi01,1 .99999 23 27 49 42.7348 .OJOOO .99999 
17 75 7 39.8258 .L10:..uu .99999 I9 31 49 42.9167 .occflo .99999 
19 32 • 8 39.9394 .oovou .99999 42 H 43 42.9545 .1,,ceico .99999 
25 26 48 �0.0303 .oocoo .99999 .1• H l 42.9545 .coooo .99999 
4A 13 38 40.2955 .Of.l(l'JU .99999 24 2> 49 42.9545 .00000 .99999 

43.0227 .00000 .9999918 75 6 40.2955 .oow�u .99999 JG 11 46 
'tll.2955 .CiOW�u .99999 3:, 21 48 43.0227 .00000 .99999 

4 8 12 39 
18 33 48 

43.2213 .UC'OOO .99999't0.4167 .uoooa .9999934 19 46
40.41b7 .UOllUO .99999 18 76 5 43.2273 .!l!l000 .9999926 25 48

44 14 41 40.5.30.3 .00\100 .99999 1" 32 49 ttJ.2213 .uoooe, .99999 
43.2803 .9999922 74 3 't0.5 503 .oouou .99999 :l5 25 49 .ouooo

tt0.55,HI .ijQ00U .99999 17 J3 49 43.6439 .c.0�00 .99999 
't0.7576 .tiOCUIJ 

31 21 4 7 
44 13 42 43.6894 .ooooc .99999.9999917 H •8

40.9091 .OOUilO .99999 22 15 2 43.6894 .0000c .99999�9 1& 't4 
40.9091 .uoooo .999'39 26 24 49 43.1121 .ocoo� .9999927 72 0

21 2• •a 40.9091 .r,00�1.1 .99999 34 19 47 45.8030 .00000 .99999 
47 12 40 43.9394 .oonoo .9999940.9167 .99995H 13 J3 .c,i:.ou;,, 

40.9167 .oouuo .99999 31 2 o •8 43.9394 .0ooe,o .99999 
.99999 

19 75 5
41 15 •3 41.0985 .oouuu .99999 1 q 76 4 43.9394 .oooou 

16 34 4937 17 •S 41.0985 .ooo:,o .99999 
41.0985 .99999

4't.1667 .ooooJ .99999 
39 15 45 44.2500 .00000 .99999 25 73 1 .oovoo 

41.3258 .coooo .99999 27 23 49 44.2500 .00000 .9999916 35 •8
41.5'.JH, .oo-..CO .'::1'1'199 4l 14 44 44.5939 .uotco .9999928 23 48

25 H � 44.3939 .00000 .99999 32 20 47 41.531J3 .c,o..,oo .99999
37 16 46 44.4848 .00000 .9999943 1• 42 41.6667 .00000 .99999

4l.6b67 .00000 .99999 53 11 35 44.5530 .ooQOO .99999 
44.5985 .00000 .99999

35 18 46
23 74 2 4106667 oOOOOO 0 99999 5 2 11 36

(18) 

1\ 77 

1; 77 C. 

TABLE B 

CHI SOUAf(l - t-':..<ll.3>t Pl(t.+/9), P2<2l9> N=99 

,2 PtA) CUM P(H) U V W ,2 P<A) CUM P(B) 

54 11 
H 4't.59R5 .oon�r. .99'::19'::I 15 7B 6 41.1r13 .oo�ory .99999 

3• 44.6591 .oouuo .99999 39 14 qF, 47.7273 .0000� .99999 
27 22 5� 51 11 37 4�.7955 .cuuoo .99999 47.7?73 .coooo .99999 

1U 77 7 +'+.7�55 .ouuoo .99999 15 34 50 47.7273 .00000 .99999 
15 35 q9 44.7955 .OJOOu .99999 41 13 45 47.02�� .orooo .99999 
4!, 1;.: 't 1 4't•8U30 •0U0(,U .99999 37 15 47 •s.0,16 .00000 .99999 
20 76 3 tt't.a�:so .o��OJ .99999 46 11 42 4A.�53� .00000 •99999 
29 22 4 9 44.8939 .OOOUJ .99999 2 (I 77 2 48.0530 .00000 .99999 
4J 13 4 j i+i+.9167 .oooou .9�999 Su 10 39 48•16[7 .00000 .99999 
<3 75 ! 4�.9167 .O�OJU .99999 16 78 5 4A.1667 .00000 •99999 
32 19 4 8 t.+4.9621 .OOOOJ .99999 43 1� 44 4B.��3c .oooot .99999 
35 17 47 4S.09H5 .UOOOO .99999 23 76 0 'IR.3U30 .00000 .99999 
�o 11 38 t.+5.lt.+39 .OUOGO .99999 28 21 5 0 4H•4lb7 •'JOUOC .99999 

45 •• 439 .ooooc .99999 32 18 4 9 4B.53G3 .o�ooo .99999 
4 7 11 j9

21 1+9 
�5.6439 .uoocn .99999 JS 16 48 i+R.6667 .ocoo� .99999 

29 45.6439 .OJO�O .9Y999 49 l C 40 48.757b .OOOOj .99999 
.99999 17 17 '+5.0439 .00000 .99999 17 7 8 • 4&.757� .oooou 

45 1, 4,
lb 2 

45.&162 .OuOJO .99999 45 11 43 49.1591 .00000 .99999 
21 '+5.blRil .ooooJ .99999 21 77 1 49.1591 .!'0000 .99999 
21 lL 5 V 45.0182 .oeioou .99999 21 27 51 49.1591 .00000 .99999 
22 :.27 5 \, 

4!9 5 V 
45.R712 .OOUOO .99999 20 28 51 �9.1667 .00000 .99999 

�O i+0.8712 .uoooo .99999 29 20 so 49.2121 .(10000 .99999 
49.2576 .00000 .9999940 J.4 45 i+�.98'+8 .ocoo; .9�999 22 n s1 

�3 i& 50 46.U303 .OU000 •99999 19 29 51 
23 25 51 49.4621 .roooc .99999 

't9.28C3 .00000 .99999 
19 3C 50 4S.03U3 .00000 .99999 
3l 15 4s 
33 10 4H 

4;.��3c .oo�o, .99999 48 It 41 49.5ono .oooor .99999 
46.u909 .�ooor .99999 18 78 3 49.5000 .ooooc .99999 

•a 11 4 u lfD.2955 .00000 .99999 18 3 0 51 4q.5000 .00000 .99999 
49.5076•2 13 44 46.�955 .uuoov .99999 4U 13 46 .00000 .99999 

2tf 75 C 1t0.29ss .oouo� .99999 38 1 • 47 4q.6212 .00000 .99999 
49.7045 .999992, 2 5 � '- 46.2955 .oc�v� .99999 33 17 49 .ooono 

19 7 7 4 46.2955 .o�oou .99999 •2 12 •s 49.1121 .oooor .99999 
18 3 l SU 4;.2955 .GOUO� .99999 24 24 51 49.7727 .COl)Or .99999 

4;.suoo .uo�oo .99999 49.8258 .00000 .99999 3; lb 't 7 I 7 31 51 
!..O 20 't 9 46.suoo .ooo�u .Y9999 54 9 36 50.1136 .00000 .99999 
25 ,l't ::'> :J 46.6667 .00000 .99q99
17 32 .99999 

36 15 �8 50.1136 .00000 .99999 
50.1136 .oooor .9999950 46.bb67 .U0000 31 19 SC 

41 ·12 4 3 46.9A48 .OOOOC .9�999 53 9 37 SC.1894 .OOOOC •99999 
22 7b 1 46.9848 .JOOVC .99999 50.18�4 .ooooc .99999 25 2!, 51 

lb 32 5111 41 47.U985 .OOOOU .99999 5c.257b .00000 .99999 ., 
B 77 47.v98:..0 •WOOOC .99999 47 1 ( 1  4 2 

19 76 2 
50.393� .oocno .999�9 

('.j 5,1 t.+7.1439 .uooc� .9Y999 
lS 3 3 �O 

S'j.3939 .ocoor .99999 
50.'tl'l •"0t00 .99999 

a, 
47.1'+3q .w�3.., CL .99999 
47.3�3C .OOOLD 

52 � 3A 
�3 l�- Ju .y9999 44 11 4 4 

,99999 
5�.4167 .roooc .99999 

5i 1...: :!. ::i ;J,31k2 000000 
47 • .scsa .u�uou 

6 14 7 9 
50.4167 .oooor .99999 
50.4167 .�OOOJ .99999 

34 17 4A :2 77 .99999 0 
52 l ,, j 7 47.4394 .ooooc .99999 

7i, 7 
sn.1121 .r.0000 .�9999 ('.6 22 51 

15 33 51l � 47.4394 .coo�� .99999 sa.7955 .00000 .99999 
31 l 'J 4 9 47.4621 .uuo�� .99999 51 9 393 5r.7955 .oooeio .99999 
51 H .lA 47.7273 .uOCluY .99999 15 79 5 5C.7955 .CCOOO .99999 

(19) 

3 

9 40 50 

7 38 

9 45 

48 8 43 

7 39 9 42 •8 

8 37 

7 41 

52 8 39 

9 43 

9 .6 

8 �5 

TABLE B 

X2 P<Al CUM PCBl U V W X2 PCA) CUM PCAl 

3• 16 49 50.9A48 .00000 .99999 34 15 50 S4.78Cl3 .oJry�o .99999 
31 18 so 51.121, .OU\ICU .99999 31 17 51 54.9167 .99999 

51.3258 
.oooco 

54.9621 .00000 .9999946 9 H.99999.uooou
2� 79 0 54.9621 .ocooo .99999 16 79 � 51.3258 •wOUO� .99999 

!9 13 47 51.3409 .OOCUJ .99999 39 12 48 55.0909 .OCUOO .99999 

27 21 5 l 51.3409 .uvi.1uo .99999 2 7 2 0 52 55.0909 .00000 .99999 
41 12 46 51.3939 .ooouo .99999 41 11 H 55 .C985 .00000 .99999 
•6 l 0 4 3 51.4S94 .OOOUU .99999 4 9 8 42 55.3939 .��UDO .99999 
20 78 1 51.4394 .oo�oo .99999 17 80 2 55.3939 .00000 .99999 
37 H •8 51.6667 .uooou .99999 37 13 49 55.4621 .00000 .99999 
43 II 45 s1.s250 .uooG� .99999 •3 l 0 •6 55 .4848 .onoco .9999i,
49 9 41 ��.0076 .00000 .99999 2� 19 52 S5.A712 .Q(i000 •99999 
17 79 3 !:12.'J076 .ooouil .99999 32 16 51 s6.,ns0 .r:>ooo .999�9 
28 20 51 52.0758 .tiUUl.0 .99999 54 56.1136 .0(·000 .99999 

56.1667 .00000 .99999 
5ful89'+ .c.0000 .99999 

32 l 7 50 52•�.H8 .OOCit,O .99999 2P 26 53 
52.5712 .99999 19 2 7 5335 15 49 .cooco 

35 H 50 56.2121 .or.ooo .9959952.5 985 .uo woo .999992 0 27 ;�
•s 10 44 45 56.2500 .00000 .99999�2.6Sb4 .OC,CtOO .99999 

5J:.6364 .DODOO .99999 5&.25CO .oCOOO .9999921 78 0 21 25 53 
56. 3162 .00000 .9999921 26 52 �2.6364 ..-00000 .99999 

19 28 52 52.6667 .oooc.o .99999 1 s 80 l 56. 3182 .00000 .99999 
22 25 52 52o78C3 o�oooo 099999 18 2 8 53 56.3182 .ocooo .99999 

56 .3712 .OLCrOO .999995 3 52.8409 .uo1,,oo .99999 
56.4394 .o�ooo .9999922 2• 5352.8409 .uo1,,uo

18 29 523 52.8'tU9 .OOLUO .99999 17 29 53 5,.55311 .o ... roo .99999 
56.734& .0�000 .99999 

.9999918 79 2

29 19 513 52.9167 .ooeioo .99999 23 23 53 
23 2• 523 53.0303 .ou�c.J .99999 2S 18 52 56.7576 .OPOOO .99999 
5• s3.t.l455 .c.ocwi.1 .99999 �� 7 40 s,.1005 .00000 .99999 

56. 7803 .r-;000 .9999914 81 417 30 52 53.1212 .OOU\iO .99999 
40 12 H 53.1667 .00000 .99999 16 30 53 56.A939 .00000 .99999 

5Go9621 o�r-ooo 099999H 11 4853 R 38 53.2121 .i:iOtJUO .99999
38 13 •8 53.32�8 .o�u�o .99999 42 10 47 57.1364 .0CIOOG .99999 
•2 11 4!, 53.3864 .COL!OO .99999 24 22 53 57.136� .cuooo .99999 
2• 23 52 �· 12 49 57.1667 .0000� .9999953.3Ab4 .COWOO .99999 

57.34c,9 .UOGOO .9999933 16 50 53.45't5 .OOOllC. .99999 51 
16 31 52 53.SC.76 .C.11-..Utl .99599 33 15 51 57.3409 .00000 .99999 

3 57.34C9 .00000 .9999953.5.)03 .00000 .99999 15 81 
!;>3.5Jll3 .OiJwOO .99999 57.3409 .coooo .9999915 31 5314 80 5 

H 53.8258 .000oi:. .99999 47 8 44 57 0 3939 oC lOOu 099999 
57.5939 .00(1('10 .99999 

.99999 
19 79 1 53.8258 .00000 .9�599 19 AO c.,

25 21 53 51.,1t39
57.6894 .w�ercc 

25 22 52 �3.8485 .COOl'.iO .99999 .oooou 
4. .9999936 14 .9 S3.sb36 .oou;,o .9y999

53.8636 .00000 .99999 51.1500 .ore-co .9999936 1 J ;o!Ci lK 51 
44 10 45 �3.9b48 .CiOU(l(j .�9999 30 17 52 51.1son oOt·o�o 099999 

7 425w 5e.i:.53c .ccoeiu .9999954.0(;00
15 80 • 54.e,ovo 

.999995 I 8 40 .c,ouuo
.UOliOO 16 81 2 58.C.530 .��0(\(' .99999 

58.2576 .trCrCIOO .99999 
.99999

26 20 5315 32 52 �4.0000 .UCiOuO .99999
26 21 52 54.4167 .ooe,oo .99999 '6 58oS212 oC0000 099999 

H50 8 41 s,06212 ,00000 099999 l\ 51 5801121 .�otoo 099999 
16 80 3 54.6212 .00000 .99999 31 16 52 58.8485 .o�ooo .99999 

(20) 

https://53.SC.76
https://41.5'.JH


TABLE B 

:HI SQUARE. - P..i(l/3>. Pl<419>, P2C2/5) N=99 

U V X2 PlA> CUM P<B> U V W X2 PIA) CUH P(Bl 

49 1 43 
17 81 

ss.9167 .�ooc� .99999 
58.9167 .u�oou .99999 

27 18 54 
53 5 41 

63.or,oo .ooor.o .99999 
63.0985 .oooor. .99999 

41 10 40 58.9394 .cooun .99999 43 8 48 63.2121 .00000 .99999 
39 11 49 58.9773 .tOOJO .99999 37 11 51 63.4621 .00000 .99999 
27 1� 53 58.9773 .uooo: .99999 19 25 55 63.6439 .oooou .99999 
�, 9 47 
s, i �1 
37 1� �� 

s9.�s�3 -�ooJu .99999 
�9.318� .untu� .99999 
59.393� .�UCJL .99999 

18 26 55 
4a 6 •5 
52 5 4� 

63.6818 .00000 .99999 
63.6818 .0000� .99999 
63.6894 .00000 .99999 

5� b 4� 538.6657 -�OOJ� .99999 14 A3 2 63.6894 .0000� .99999 
2g 10 53 
1, 20 54 
2) �5 54 
49 7 44 
l� 81 U 
19 21 s� 
45 8 46 

59.6J5u .oouoc .99999 
59-8485 .ooou� .99999 
59e8712 .o�ouu .99999 
59.9318 .cucu" .99999 
59e931A .�UOVu .99999 

=59.931R .coo8,u .99999 
6u8.COOU .uCOJ� e99999 

2C 24 55 
17 27 55 
28 17 54 
45 7 '7 
21 23 ..,.,, 
16 2A 55 
3� 14 53 

63.7121 .�oooo .99999 
63.82�8 .coooo .99999 
63.8712 .oooon .99999 
63.886'+ .ryc:oc� .99999 
63.AK6'f .ooo�:- .99999
64.0758 .00001 .9999Y
64.1667 .ooo�� .99999 

21 24 54 60.l'�&O eCOO�i' .99999 22 22 55 64.1667 .�ooor .99999 
32 1� �2 
17 2& 54 
52 b 41 
1\ ij£ 3 
35 13 51 
22 i3 5� 
l� 2� 5� 
23 22 54 
23 17 �3 
s1 6 4� 

sv.u530 .u�oy� .q9q99 
6J.1212 eOUOj� e99999 
b�el667 eG���L e9Y999 
6�.lbt7 .uo�GU .99�99 
bUe.1.894 .�;Jl)('j e9Y999 
&�.234� .ij�oo:- .9999� 
0C.4lb7 .CG�;u .99999 
00.5758 .OGOOu .99999 
SJ.7348 .UUOOC .99�99 
60.8182 .oconu .99999 

35 12 52 
15 21:1 55 
51 ti 43 
15 83 1 
23 21 55 
29 lb 54 
•7 • '6 
H 9 s: 
42 El '+9 
24 2 0 55 

64•3�3o .cooon .99999 
64.4318 .�coo� .99999 
64.4�16 .rir.;n� .99999 
64.431& .DCOu� .9999� 
64.S!'i:OO .cr,ryrJ:. .?9q99 
6tt.84A5 .coan0 .?1;;999 
6't.9394 .c-oooi� .1:19c_i9y 
64.9621 .occrio .1;,9999 
65.0455 .rOOOj .99999 
65.04�5 .�o�o· .Y9999 

15 82 2 
ll 3U 54 

50.s182 .uo�co .99999 
OU.8182 .covoJ .99999 

38 10 51 
sr 5 44 

65.2576 .ooc,,r, .99999 
65.3258 .ooooc .99999

9 �4 
3 J 13 �5 '

6 49 
52 

S 52 
3 4R 48 

l 7 2 4 5g 
4 46 
3 43 43 53 
5 48 

3 44 � 2 
27 15 57 

7 51 •1 

15 

6 .5 � 

2.2 

478
23 

35 
42 

TABLE B 

U V X2  P(Al CUM P(Bl U V X2 PIA) CUH PIBl 

19 24 56 67,55758 .00(;(;0 .99999 15 27 57 72.C682 .OUOOO .99999 
.OOOiiO .99999 28 l 5 56 12.4167 .o�ooo .9999967.6667 37 IO 52 
.oc,ooo .99999 22 20 57 72.4394 .�0000 .99999 

.99999 
17 26 56 67.6667 

32 12 5; 72 .ao3v .ooooc ,9999920 23 565 67.6.894 .ooc.ou 
b7.8712 .QQ(;(IQ .99999 23 I9 57 72.9167 .ucooo .99999 

.ooeioo .99999 
16 27 ;6 

35 10 Sit 72.9394 .00000 .9999967.91,;91
67.9091

45 • 48 
.(ii'.1000 .99999 '7 4 48 73.0303 .cvooo .99999 

.99999 
21 22 5b

5 0 3 46 73.1439 .coooo ,9999928 16 55 68,0 758 .oooow 
.99999 29 H 56 73.'+84b .00000 .9999951 4 't't 68. l dl8 .ooooc 

28 56 b8•1818 .00000 .99999 54 2 .3 73.500L .UOOOO .9999915
68.1818 ,uOOCO ,99999 •2 6 51 73.5000 .oocoo .9999915 84 0 

2, 21 Sb f.8.2J48 .CJC��O .[j9999 24 18 57 73.5oou .cnooo .99999 
32 13 .O;,i;,CO .99999 4u 7 52 73.5076 .00000 .99999

..

68. 4 lb 7 54
5 5r, 7.3.A712 .00000 .9999931j 11 53 68.553U ,000,0 ,99999 

�3 73.b939 •l 0000 .9r;999
7�.1894 .0000� .99999 

bA.6667 .UOllUIJ .99999 38 8 5320 :lb
H 5 47 68.9167 .OPL.flO .99999 0:5 17 57

.\JUUUO .99999 � .3 2 44 74,2121 ,l·OOC( ,9999929 15 :,5 b9.0 985 
5C '+ 45 69 • 1 66 7 .uuvoo .99999 33 11 55 74,25CO ,lOOOC ,99999 

4 ( 8 51 c.9.1001 .cu..-:i:-� .59y99 49 3 47 1,.311£ .c,oroc. .99999 
4 :'.I b9.2�45 .OCC·�u .99999 % 4 49 74.6212 .oocc� .999997 5(,

:it. 74.6591 .:..G::C:, .�9999u9. � .,'+5 .111., l' :t. •99999 
&9.5L 76 .u ... �1.:� 

� -'I 19

26 16 
74.6591 .J00Ull .999Y99 i:i� .99999!8 l8
74.9A48 .u000t, .999995 7 b9•6�12 .00(00 .99999 

69.7500 .COuOO .9�999 
ti.4 

2 •5 75.ti758 .VOGOlJ .99999�4 J 42 
75.6E.67 .conol) .99999 
75.75UC ·.uQv(;0 .99999 

69.AlA.2 .vot.�O .99999 4133 12 �4
25 18 5b D9.8't8� .l'.iOLdl .99,;y9

.99999 1s.1soo .ocroo ,99999 
75.7576 .uoouo .99999 

70.2i73 .UO\iUC 16 23 5836 IO 53 
14 55 10.2273 .1,,UC.tn:. .99';lY93r 

75.H030 .l 00(10 .99999 
.LOOOO .99999 

3'+ 10 5549 70.3U3C .UOC.OU .99999
75.825H5 5170 • .3712 elJlluUU .99999
75.8485 .uotir-c .999997iJ.4167 .�llwC'O .9999946 19 22 58 

16 2 5 58 75.IH12 .ljCCCO .9999926 17 56 70.59&� .C.Gl'..JCJ .99999 
75.P.8647 5311.14j9 .co�oo .99999 

11.1439 .vu��u .99999 
39 .t�JC0 .399y9

75.AB64 .or�to .9979914 85 0 
5, 75.939'1 .ritcoc .9995971.2e03 .l,QL�,!J .99999 

11.32s8 .�u ... �� 
31 12 

76.ws:sr- .uc.cou .9999934 11 54 .99999 2� 21 58 
8 52 71.'+540 .Uw�:u .99999 Sl 2 46 76.L9C.9 .tCIJCO .9999939

71.4:i't:I .GJC't:i.. .Y3999 26 58 76.0909 .ocouo .99999 27 16 56 
71.46il .�(J.,;C,(J .99999 45 4 Sf 76.3636 .�JOOC .99959 
71.'ib-t8 .CCUCO 

31 13 55 

47 
2 t 5843 76.363E .ucroo .99999.99995 21 

11.s,u9 • ..,.:,1,1uO 
11.59.,9 .uoc;;,10 

.99999 37 8 54 76.4134H .o.:.ono .999994A '+ 
19 58.99999 7&.7803 .(ifl1,1(11,/ .9999918 24 57 

�e 1 q 57 76.�939 
St, 2 

.99999.9959915 2j 'J 7 11.0'135 
25 

.ccucv.oouoo 
11.2576 .�tcoc .39991117 57 71.0439 .CiJCOU .99999 '+ 7 

71.Au3V .IJOOOO .99999 3 •9 11.2ao3 .���ra .999g9
.99599 

2� 22 57
H.8�.3l, .OIJ\JUU .99599 77 • 3G30 •LI Q(:0(. 

.OLOCV 
18 5816 26 5 7 

7i..iH 76 .CC!OOO .99999 32 11 56 77.3258 .99999! 7 9 53
.99999 54 I •4 77.386� .OLCC� .99999� 1 3 45 12.v1..1A2 .cc:;i..oG

72.v682 77.'+b21 .r;oono .39999.JwuC(;
;: 1 21 :;7 JC:..l,t..62 .1,,UtUG .59999 
4:0 5 49 .99999 9 :,5

11.9310 .c,rice o .999995 52

(22)

40 1� 4� 60.893� .ocoo� .99959 16 8 3  0 65.325& .oo�o� .99999
42 9 4B 61.t221 .�co�� .9'?999 44 1 •a 65.5076 .���CJ .99999 
£\ 2:. :>4 01.L•221 .oc:�� .99999 33 13 53 es.s221 .rn�c� .99999 
47 7 4� 
J3 11 s� 
33 14 5� 
4\ 8 47 
2J 20 5� 

61.�985 .��C01.. .99999 
ol.1439 .oJ�Ov .9999� 
6l.3b36 .jOOU� •q9995 
01.5303 .oo�oc .99999 
61.5758 eOOJOC .99999 

,s 11:l 55 
36 11 52 
3(, 15 54 
5• 4 41 
46 b H 

65.6439 .roJon .99999 
65.9316 .occo, .99'::199 
65.9318 .occoc .99999 
£>€,.136'1 .0000� .99999 
�6.3485 .00000 .99999

s3 6 43 61.6212 .�o�o� .99999 26 lA 55 66.34A5 .OftOCC .95999
1s 02 1 61.0212 .�o�oc .99999 49 45 66.3712 •"�0UA .99999 
30 1� 51 61.7727 .coo�u .99999 53 '+ 42 66.6667 .r�ooo .99999 
3G lo 5l &1.7727 .ucor� .99999 34 12 53 66.9B4A .ore�� .99999 
2; 19 5� S2.2348 .OL�C� .5�995 
4& 7 •6 &2.4lb7 .O���: .��ii9 

41 a 5 r, 
31 14 54 

b7.J3Cl3 .flOjH .99999 
67.1212 .1000� .99959

., 6 44 b2.�75R .�G�Gl• .99999 
17 82 � 62.5758 .�GC�� .�Y959 
5\ •h 62.6591 .l,!h...J: .'J999';l 
3� lj �, 6'-•7803 .i..O(i, .G5�99 
41 'J 45 02.S-167 .� .. Ll .9':'999 
::.1 15 ':)j !>,.91t.7 -�;..,J'. • •  ':i?'?95 
j9 1. t:,3.;_,�-0•J •\,ljQ[ ..8 • '11,5';9 

3Y q 51 
27 17 55 
4 3 7 49 
�2 4 43 
14 P,4 I 
lk 25 56 
48 ::l -\6 

67.1591 .oo�no .99999
67.1591 .roorc8 .99999 ,
01.2so3 .roooo .99999 
67.3485 .oc��� .qc.i999
67.3485 .r.0"01 .99999 
67.56A2 .n���� .5999';1 
E7.5682 .�0c�- .��995 

(21) 

�,) 

9 57 
40 b � .!, 

'+fi 

51 

b �� 

2; 1 � :.) R 
5 55 

5 5� 

51 
22 1 7 6 0 

C 49 50 
47 3\ 

3:i 

9 56 

b 5 't 
27 14 58 32 

45 3 51 42 3 54 

37 
49 
44 

46 

33 

10 59 3u 
4 ll 

42 

40 

3 52 

3 55 

4 3 2 54 

TABLE B 

�1=99 

U V PtAJ cu� r<b> u X2 P(A) cu� P(P) 

3377.931k .Jj�O� .9�999 
77.9048 .�wOJC 

03.s221 .uoo�� .9999y
.99999 

C:� 17 5h 
.?�999 36 7 �6 e3.931A .oo�co 

2� 13 57 78.UJ76 .ujQ�� .99999 30 11 58 83e931A .C:0000 .99999 
• �uu.:.: 55 l 4 :i 84.1667 .oo:oo .999991a .169'+ .9f:t'J99 26 14 59 

If\ q 5 J.. 78.257b .�0U0v .9,999 17 22 6i'l 8'f.3939 .G�OOO .99999 
31! 7 5 4 1 a.4167 .u�uou .99�99 16 23 6c 8�••1i1 .ooooc .99999 
43 1 5r 84.4773 .00000 .99999 2 4 H 78.�758 •DvilCJ .99993 
23 16 S G 10.6t67 .�ooou .99999 lb 21 60 A4.4773 .oooon .99999 

0 4A A4.5455 .00000 .9999978.Slhi • ..,oQGV .99999 
78.9621 .��Ou1 

.. H 1� 5€. 
.9�999 15 24 60 84.5455 .0000, .99999 

84.66h7 .OOOO, 
3 :) � 
I H 

q;
52 79.1'139 .o�uo� .99999 .9999919 2ll 6 C 

19.�213 .ooou� .99999 '+l 4 54 84.8485 .OOt'.IOt, .99995 
8'1.9167 .00000 .99999 

3S. 
jO 1.2 ':J 7 3 5379.2273 .0001.t .99999 4J 

79.5U76 .UuOJv .99999 2t: 19 60 84.9621 .00000 .99999 
85.1591 .no�oo .9999917 �3 59 eu.�U76 .�race .99999 39 

49 2 49 8� •• '155 .�GO�u .99999 27 13 59 85.1591 .00000 .99999 
B 22 59 a�.�455 .u�Ou� .99999 34 8 57 8 5.1667 .nooca .99999 
lS. 24 59 8u.D758 .VU00u .99999 31 10 58 85.3030 .00000 .99999 
41 Rc.1a94 .co�o� .99999 45 2 52 A5.3636 .00000 .99999 
19 21 :J 9 8�•1894 .�uDn� .��99';1 21 18 60 H5.3636 .ooono .99999 

.99999 8v.250C .OOC·U(l 3 7 6 56 85.8485 .0000� .99999j_ 4 7 
2!., 5 9 15 8�.25U� .OOJuC .99999 A5.R712 .oooc� .99999 

b�.5w3C .�000� .39999 85.8939 .00000 .999994 l • 5 2 

2u 59 
1 51 86.1894 .00000 .99999R�•4167 .G�OO • •  99999 

a�.4�9� .c�oo2 .99999 28 12 59 R6.2576 .ooonc .99999 
9�•'+345 .OLIIJl.l� .99999 23 16 60 86.4848 .00000 .99999 
0�.4545 .ououo .9999� 9 SA 86.7803 .00000 .99999 

31 ll 57 ao.5530 .ooo�u .99999 35 7 57 86.9167 .0000� .99999 
8C.79�5 .unwuv .99999 a1,2045 .ooooe ,99999 

21 l 9 o � ev.1955 .�ooac .99999 <4 15 60 81.20.r+s .oooor .99999 
7 55 81.0985 .uoooo .99999 •o 4 55 8 7.3485 .oooon .99999 

1" 5 9 5 01.�576 .coocr .99999 87,3939 ,00000 ,99999 C 5 o 
5. 4 5 97.'1394 .00000 .99999Rl.4091 .oouo� .99999 2 53 

81.5u76 .00000 .99999 29 11 59 8 7.4621 .00000 .99999 50 l 48 
28 13 58 e1.so16 .oouo� .99999 38 5 56 01.9112 .o�ooo .99999 
47 2 5 J 81.6667 .uoooc .99999 25 14 60 8Ae0303 .00000 .99999 
2l l7 5 9  8l •A258 .OOOCU .99999 1 52 8 8.0530 .00000 .99999 
3 2  l u  57 81.98'18 .ocoao .99999 8 58 88,3636 .o�ooo ,99999 

88.7727 .00000 .99999J) H 5b A2.1212 .no��J .99999 
82.3�30 .uUOOU .9Y999 36 6' 5 7 88,7727 ,00000 ,99999 
�2.scun .o�cou .95999 < 2 6 I 88.8939 .00000 .99999 16 'f 

17 21 61 88.9167 .00000 .99999 ,1 82.�uuO .oo��� .99999 16 59 
::. 'i 82.��b� .OOUOV .35999 <.6 13 60 88.9621 .00000 .99999 

02.6667 .:r-o�J .qy99� 15 23 61 8A.9773 .OOOOG .99999 
.99999 

;:;9 1£:. SA 
H s�.7Bu3 89.0455 .00000 .99999 48 U 51 .cuoor 
q :i 1 4 9 H2.9l67 •V���� .99999 18 2 0 6l A9�0455 .00000 .99999 
3, 6 55 83.ti758 .GOOOO .99999 19 19 61 9q.2003 .00000 .99999 

89.6212 .00000 .99999 �j 15 59 83.2803 .ucooo .99999 20 18 61 
83.34H5 eOOOOO .95999 89,6439 ,00000 ,999990 4 7 41 

4; 2 51 83.4394 •OJOOU .99999 89,6667 ,00000 ,99999 

(23) 

22 

53 
53 

52 

38 

7 58 15 21 63 

5 57 

47 

8 59 

2 55 
63 

2 .19 58 40 
1 54 

34 5 
0 53 

4 57 

7 59 

30 

41 
45 

39 

31 8 60 

4 58 

32 
5 59 

O 55 

29 9 61 

TABLE B 

PU> CUM PCS> U V Pt�) CUM PCB) 

90.0 iJCO .uoCJ�O .99999 3 58 97.8712 .{it.GOU .999994 �ji:,
60 

:r.g
27 9U.UOIJtJ .0&1.uO .99999 97.5394 .9999912 25 12 62 .oocoo 

90.0530 .OOl.d.10 .99999 98.2500 .�cooo .9999934 
45 I 53 90.0682 .00000 .99999 16 2G 63 9e..2576 .UOOCJC .99999 
21 17 61 9tt.0682 .ouc:oo .95999 17 19 63 98.3712 .00000 .99999 
3l 9 :,9 33 S 60 9&.4545 .00000 .99959
22 16 61 90.6 �12 .uo C. uo .99999 18 18 bl 

90•lb9'1 •YU1,,VCi .991199
98.59J'3 .cnroG .9q999

.999999iJ.7J48 .ooocu .99999 98.b63E, .vo:iryo36 4 5937 
B 61 9a.e63S .r.r•�,::c .399990 52 90.a1t8:> .ooc;;;i; .99999 3,:,

91•1439 .OGwJO 9A.9167 .�orou .99999.9';1999
eOOOOO .99999 

2a 19 17 6311 60 
38.':#621 .!JOJOO .999999l.28U323 15 61 26 11 62 

':11.7121 .uOC)U .99999 -' u 1 S 63 99. 3485 .toooo .9999932 
91.88485 .vc..,oo .9999g gg.575p. .�:.�01 .99999 
92.c.'+55 .oa.:..�o .999y9 99.b439 

6 43 5635 58 
• 1 .01'."•'.",Q') .99999 

.�coc� 
I 5742 

32.0455 .oocu.;, .99999 
92.283'+8 .00uou 

21 15 99.t864 .9999924 l4 61 
.9999'::I lOO.C909 .G�OOC .999993 56 

92.23'+8 .ooc ... u .99999 27 10 62 10tJ.:i9iJ9 .�JOC� 
92.3939 .oc�uO .99999 60 100.2348 .ouooo 

.999q9

.39999 
.,.
29 10 60 

92.8 u30 .uoouo • 99999 100.3112 .or.co� .9999946 31 7 61 
92.8J.30 .OOCuO .99999 22 14 6l IOJ,5303 ,OOGOO ,9999938 

J7 3 59 101.9167 .r�oao .9999925 13 61 92.9167 .CdJUOO .9999g
93.3't09 .'10.: CJ .99999 23 l 3 61 101.2803 .cooor• .99999:!3 

16 2 l 62 9.5.5076 .00000 .99393 28 9 62 101.3258 .tOOOJ .99999 
15 22 62 93.s �:J5 .vJu �� .99999 32 6 61 lOJ.9841:1 .,HOOO .99999 
17 20 62 93.5758 .UU•JUIJ .99999 35 , 60 102.1212 .o:o�o .99999 

4, 57 1J2.13oq .cr�oJ .999995 58 93.7500 .uOlji,;U .99999 
9.5.7500 .JUC�u 

36 a 
�4 12 63 1Ul.lj64

18 19 62 9.3.7500 .ocu�U .99999 '+-J 1 sa 102.4101 .ucoo� .99y99
.99999 

9 .99999 .�COOJ .9999960 

26 12 61 93.8939 .OOliOCi .99999 29 8 62 102.6667 .00000 
94.0303 .uo�c,o .99999 
94.4167 .99999 

38 2 59 103.u75A .�oooo .9999919 la 62 
15 20 6� 1J3.J9�9 .00(.'10:J .9999920 17 62 .ooouo 
25 11 63 1�3.�985 113 1 55 9,,5530 .00000 ,99999 .99999.ocooo 
16 19 64 1'l3 •1'+39 .00000 .999992 56 9't.5 758 .�ov..-.u .99999 

9,..9(,91 .00000 .99999 11 10 64 103.3030 .�c�oJ .99999 
9�e9U9l .00000 .99999 

0 54 
18 17 64 103.5682 .uocoo .9999921 16 62 
33 5 61 103.7045 .00000 .999993 57 94.9773 .OQUj\J .c;i9993

94.9773 .99999 19 16 6\ 103.9394 ,00000 ,9999927 11 61 .oouoo 
95.08758 .OOOOJ .99999 36 3 60 10,.1136 .0000� .9999934 6 5 9 5

30 7 62 104, 1136 .o 0000 ,9999995,25121 .00000 ,99999 
95.507& .00000 .99999 26 10 63 104,51667 ,00000 ,9999922 15 62 

37 95.7576 .oouou .99999 2u 15 6, 104,.167 ,00000 ,99999 
41 0 58 104.8485 .00000 .9999996.1667 .oouoo .999992 8 10 61 
21 14 64 105.0000 .00000 .9999923 H 62 96.2121 .OOIJOO .99999 
39 1 59 105.3'109 .0000� .9999996.7803 .00000 .999997 60 

96.9167 .oou�o .99999 27 9 61 105,3409 ,OOOCO ,9999935
34 4 61 105,5303 ,00000 ,9999942 I 56 97.0227 .oouoo .99999 

24 13 62 97,0227 ,OOOGO ,99999 31 6 62 105,6667 ,00000 ,99999 
22 13 64 105,6894 ,00000 ,9999997.1667 .00000 .99999H 
37 2 60 106,2121 ,00000 ,9999997.2576 .ocuoo .9999940 2 57 

,9999923 12 64 106,54848 ,0000097.4621 .oouvo .99999

(24) 

https://92.8J.30
https://1,,UC.tn
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TABLE B 

-CHI SQUA l{C: P;, ( 1/3), Pll4/9), P 2<2/9l N:99 

u V w X2 PU,> CUH PCB> u V X2 PCA> CUM PCB) 

2S b 6 3 106 .6212 • (J 000.1 .99999 28 6 65 117.6212 .oooon .99999 

32 5 62 107 .3.?58 .oouc.o .99999 24 9 66 11a.29 ss .00000 .99999 
2\ 11 64 lli7e3864 .oouou .99999 32 3 64 118 • .\167 .00000 .99999
3; 3 61 107e'tb21 .00000 .q9999 

40 . 59 101.1121 • U UIJOL .s9999 
15 17 67 llAeo\318 .00000 .99999

35 I 63 118.5530 .00000 .99999
29 7 63 1va.J:..16 .uuoov e99999 16 16 67 118.6212 .00000 .99999 
i; 19 65 11.18.0682 .ooonu • 99 999 17 15 67 118.9167 .00000 .99999 
16 18 65 108.1667 ewOOOO .99999 29 5 65 119.0985 .00000 .99999 
11 17 65 1J8.3712 .ouoo;; .99999 18 14 67 119.3182 .00000 .99999 
25 1:) 64 1'8 .3939 .ooocJ .99999 25 8 66 119.3939 .00000 .99999 
3g 1 60 li,;8 •'+16 7 • oouoo .99999 19 13 67 119.8258 .00000 .99999 
lg lo 65 lli8 .681H .ocuou .99999 33 2 6• 120.2121 .00000 .99999 
3l 4 6, 109.0909 .�ocoo .99999 20 12 67 120.4394 .00000 .99999 
B 15 65 109.u985 .00000 .99999 
3, 61 l-.i9 .SUOO .oo�oo .99999 
3� 6 6 3 lu9.5000 .00000 •99999 

26 7 66 120.59A5 .00000 .99999 
36 0 63 120.6818 .on000 • 99999 
30 • 65 120.6818 .00000 .99999 

2, 9 64 109.5076 .oooou • 99999 21 11 67 121.1591 .ooono .99999 
21 H 6 5 lUCJ.&21, .IJ OC.00 .99999 27 6 66' 121.9091 .00000 .99999 
21 13 65 110.2500 .0000� .99999 22 10 67 121.9848 .00001 .99999 

. 27 a 6-t 110.7273 .uoooo .99999 
" 

34 1 64 122.2348 .00000 .99999 
H IC)t, 110.7ii73 .00000 .99999 31 3 65 122.3712 .oooon .999911J 
31 3 62 lH.%21 .uoooo .999911J 23 9 67 122.9167 .oOOOL! .'39999
22 12 6, llll.9H'+8 .ooouo .99999 28 5 66 123.3258 .00000 .99999 
31 5 63 111 • 0985 .00000 .99999 15 16 68 123.Rl82 .00000 .99999
37 I 61 lll.6439 • Q(li)Q(! .999911J 24 8 67 123.9545 .00000 .99999 
.?.l ll 65 111.s258 • U 000\i .99999 16 15 6A 124.0530 .ococo .99999 
28 7 64 112 .U530 .OflJ00 .99999 32 2 65 124.1667 .00000 .99999 
21 lU 65 112.7727 .OJOuu .99999 35 0 64 124.3030 .00000 .9999'; 
32 4 6 3 112.8030 .o 0 00,) .99999 17 H 68 12't.3939 .00000 .99999 
35 2 62  112.9394 • OllUO\i .99999 18 13 6A 124.8�09 .ooocc .99999 
i; 18 66 113.1818 • 0 000, .99999 29 4 66 124.8485 .COOH .99999
1; 17 66 113.3258 .0 OC1,.. V .99999 
2� b 64 113.4Ri\8 .coo:E .99999 
17 16 i,6 113.�75R .OOOJC .99999 

25 7 67 125.C9 85 .00000 .99999 
19 12 6A 125.3939 .00000 .999"39 
20 11 68 126.05 30 .00000 .99999 

2; 9 65 113.8258 • U JOUO .99999 
3� '· 61 113.8939 .aouLo .99999 

33 I 65 126.0662 .00000 .99999
26 6 67 126.3485 .0000� .99999 

lg 15 06 113.9318 • U OUOi.r .99999 30 3 66 126.4773 .oooaJ .99999
B 14 66 11'+ .3939 .u 0001., .9999? 21 I 0 68 126.8182 .ooooc .99999 
33 3 b3 114 .6136 • 0 .iJUi; .99999 
20 13 61, 114 .9621 • l: oou u .9999.9 

22 9 6A 127.6894 .001)0 •.l • 9999 9 
27 5 67 127.7045 .0000, .99999 

2, 8 6� lllt .98'18 • V tl)O C: .99999 34 0 65 128.07�8 .0000J .99999 
3, l 6 2  115 .1.i221 •• 00011 .99999 31 2 66 128.2121 • 00001 .99999 
30 5 64 115.U227 .CJOOJ .99999 
21 12 66 115.636'+ • uuC"1 • 99999 

23 8 68 128.6667 .00000 • 99999 
28 4 67 129.1667 • 00000 .99999

27 7 65 116 • .i:501J • '.l GUU') .99999 15 15 69 129.3409 .oococ .59999 
<2 11 6b 116.'+167 • 01.100U • 99999 16 14 69 129.6212 -�0000 .99999 
34 2 i,3 116.:i303 • 110 0 0 (; • 99 999 24 7 68 129.7500 • 000 0 I) .99999 
31 4 64 116.6667 .,:; uuu.: .99999 17 13 69 13 0.0016 .00ooc .99999 
3 7 G 62 111.2121 • or.oo.:. .99999 32 1 66 130.0530 .ooonc .99999 
2l l J 66 111 • .s�:sa .cooou .99999 18 12 69 13 ,.so co .ooooc .99999 

(25) 

TABLE B 

u X2 PC Al CUM p (8) u V X2 P<A> CUM P<Bl

29 3 67 130.70348 .ooo�u .9999 9 .:4 4 71 1�7.9545 .00000 e':19999
25 6 68 130 .9 39't .00000 .99999 18 9 72 14Ae2955 .00000 .9999'1

19 ll 69 13le098� .ouuuo .99999 19 8 72 149.0303 .00000 .99999
20 10 69 131.A 030 .00000 .99999 .?.9 0 70 H9.2121 .coooo .99999

33 0 66 132.0000 .oo C. (..0 .99999 25 3 71 149.2803 .00000 .9 99 99 

26 
30 

5 68 l32.2.3't8 .co,oo .99999 

2 67 132.4091 .oaoco • 99999 
20 7 72 l't9.�i712 .00000 .99999
26 2 71 150. 7121 .00000 .99999

21 
22 
27 
31 

9 69 132ebl36 .a.coo .99CJ99 
8 69 133.5303 .au"' oo .99999 
• 68 133.6361\ .OO(i JO .99999 
1 67 t:H.1894 .00000 .99999 

21 6 72 15:).8182 .00000 .99999
22 5 72 151.8712 .03000 .99999
27 I 71 152.2500 .ouooo .99999 

15 11 73 152. 7955 .ocooo .999 99 
23 7 69 134.55.3U .00000 .99999 d 4 72 153.0303 .00000 .99999

15 14 70 135.000i:I .000�0 • 99999 16 ID 73 153.2576 .00000 .99999 

28 3 68 135.1439 .oooi.o .99999 17 73 153.8258 .o OuOO .99999

16 13 70 135.3�58 .00000 .99'199 26 71 153.8939 .00000 .99999 

24 6 69 135.6 818 .o,.co .99999 2" 
" 

72 154 • 2955 .uoooo .99999

17 12 7u 135.7576 .uouoo .99999 18 73 154 .5000 .0!'1000 .99999 

32 0 67 136.0 75& .000011 .99999 19 7 73 155 • 2803 .oooco .999 99 

18 11 70 13&.2955 .ooouc, .99999 25 2 72 155.6667 .00000 .99999 

29 2 68 136.7576 .oouoo • 9999 9 2� 73 156.1667 .00000 .99999

25 5 69 136.9lb7 .ooo.:io .99999 26 1 72 157. 1�39 .00000 .9911J99

19 10 70 136.9 39't .00000 .99999 21 5 73 157.1591 .00000 .99999

20 9 70 137.&894 .00000 .99999 22 4 73 158 .2576 .00000 .99999

26 4 69 138.2 576 .ooouo .99999 27 D 72 158.7273 .00000 .99999 

30 1 68 138.4 773 .oooco .99999 15 10 74 159.0000 .00000 .99999 

21 8 70 138.5455 .c.o uuu .99999 23 3 73 159.4621 .00000 .99999 

22 7 70 139.5076 .00000 .911J999 lb 9 74 159.5076 .00000 .99999
27 3 69 139.7045 .00000 .99999 17 8 74 160 . 1212 .00000 .99999 

31 0 68 140.3-30 .oo \i 00 .99999 24 2 73 16i) • 7727 .00000 .99999

23 6 70 l'+0.50758 .00000 .9999'1 18 7 74 160 .8409 .00000 .99999
15 13 71 140.7 955 • 00 0 00 • 99999 19 6 H 161. 666 7 .ocooo .99999

16 12 71 1"101667 .O,H,00 .99999 
28 2 69 1-1.2576 .oi:i or,u .99999 

.?.5 
20 

1 73 162.1894 .00000 .99999 
5 74 162.5985 .ocooo .999'?9

17 11 71 1�1.6439 .oo�oo • 99 99 9 21 4 H 163.6364 .0000:. .99999
24 5 70 141• 7 500 .oouo� .9"3999 
18 10 71 142 .2 2 73 • 01) 0 iji:J .99999 
29 1 69 142.9167 .oocoo .99999 

26 
.:2 
15 

n 73 163.7121 .oouoe, • 999 99 

3 74 164.7A03 .00000 .99999
9 75 165 • 3409 .(H'.IOOC: .99999 

19 9 71 1,2.9167 • 00 0 oc .99999 16 8 75 l65.R939 .ocooc .99 9 99 

25 4 70 143.0 303 .oo IJ'-itl .99999 23 2 H 166.0303 .oouoo .99999
20 8 71 143. 7121 .00000 .99999 1 7 7 75 166.5530 .o i.!C!OO .99999

26 3 70 144 •'+ 16 7 .OOLOO .99999 IA 75 1&7.3182 .00000 .99999

21 7 71 144e&1J6 .00000 .99999 24 74 167.3864 .oooco .99999

30 0 69 144.&818 .00000 .99999 l9 5 75 16M•1A94 .00000 .99999

22 6 71 145.6212 .00000 .99999 25 J 74 168.8485 .ocooc .99999

27 2 70 145.9091 .woooo .99999 2(, 4 75 169 .1&6 7 .00000 .99999 

15 12 72 146. 7 273 • 00 u uO .99999 21 3 75 170.2500 .00000 .99999 

23 5 71 14&.7348 .011000 .99999 22 2 75 171.4394 .00000 .999 99 

16 11 72 l't7.lo\39 .oo u .:.o .99999 15 8 76 171.8182 .ouc,oo .99999 

28 1 70 1'17 .5 076 .(101.1 U\I .99999 16 7 76 172.4167 .00000 .99999 

17 10 72 147.6667 .oouoa .99999 23 1 75 172.7348 .00000 .99999 

(26)

• 99999 
.99999 

77 

.99999 

77 

.99999 

.99999 

7R .99999 
• 99 999 

79 • 99999 
79 .99999 
79 

.99999 

.99999 

.99999 

.99999 

TABLE B 

CHI S�UA RE - p1.,(1/J)' Pl< '+19>, P2 (2/S) N:99 

u V X2 �(A) l:UM P<B> 

17 6 76 175.12.1..? .o 000 ... 
19 5 lb 173.9318 • 0 00 J 0 
2\ 75 

B 4 76 

,o 3 76 

21 2 76 
22 1 76 

174.1304 

171+.8485 

175.8712 

177.0l'U.,:, 
17A.2348 

• ouur:n.1 

.UOOUG 

• 0 UOUi: 
.ol)OOt· 
.uuocti 

• 99 999 
.99999 

.99999 

•99999 
.99999 

i; 7 178.4318 • OUOilO .99999 

1; 6 77 179•1J758 .00000 .99999 
23 v 7b 179.5758 .oooo(j .99999 
17 5 77 179.8258 • U00Ull .9999� 
IS 77 180.6818 .�0000 
B 77 !Al .6439 .oooou .99999 
2J 77 182 • 7121 .00000 .9'J999 
21 77 183.AR64 • 0 00,)() .9999'::I 
22 0 l85.lb67 • OOOOu .99999 
i; 6 70 185.1818 .00000 .99999 
l:I 5 78 1R5.A712 .oooou .99999 
17 78 186•6667 .oouo {'I 

B 78 1B 7 .5682 .OUOJIJ 
B 78 189.5758 .00000 .99999 

183 .f:89'+ .uOGOG20 
21 . 7o 190.9091 • 0 llOUli 
1; 5 7� l92•u682 .ouooo .99999 
11 4 79 192.8030 .00000 .99999 

193.6439 .0000 • 17 3 
u 2 194.5909 .00000 

195.0439 .00000 .99999B 
20 . 79 1% .8030 .ooouei .99999 
15 .. BO l99•J9U9 .oooor 

1, 3 8v 199.8712 .00000 .99999 
17 " 8� 200.7576 .oooor. 

19 1 80 
I, V 8 0 

i; 81 

H R l  
17 8 1  

2Vl0.7500 
202 .8't85 
2u6.2:>00 
2u7.i.,758 
208.0076 

.onoou 

.ooc,oo 
• 00000 
.oooco 

.00000 

.99999 

.99999 

.99999 

.99999 

.99999 
19 u Al0.2U 9 • U-\55 .ooou,

15 8< 213.5455 • 0000(1 .99999 
1, 82 211\.'+167 • 00000 .99999 
17 8 2 0215.3939 .o ooor:; .99999 
15 83 220 .9773 .00000 
!, i., 83 221.8939 .00000 .99999 
15 u 840228 .5't55 .00000 .99999 

(27) 

1 
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TABLE C 

:rll S J U A k [  - P ¥ < 1 l 3 l t Pl 1 4  /9 > ,  P 2 t 2 / 9 )  N :::: 9 9  

u1 V X <  p < A l  C Uf" P C C >  u V X2 P ( A )  cu• P( C )  

H 5< 3 j  J. 7 . b ':1 3 9  . o o o o u  • 9S9c 7 1 5 1 1 6  6A  1 2 3 e A l 8 2  . 0 0 0 0 0  . 9 99 9 9  
1 '  :, ,l  3 ,  l 7 . 3 2 5 A  . 0 0 0 0 0  .9 9 9 8 '+  1 5  1 7  6 7  1 1 8 . 4 3 1 8 . o o o o n . 9 9 9 9 9  
H 5 4  3 1  1 S  . R9 3 5  . o O 0 0 ,  . 9 9 978 151 1 8  6 6  l l :3 e l 8 Jfi • 0 (1 0 0  0 . 99 9 9 9  
H 5 �  3 �  U, . 5 9 85 . u  O O O LI  . 9 9 9 H  151 1 9  e s  1 0 8 e 0 6 H� • 0 0 0  J 0 . 9 9999 
H 56 2 5  l; . 4 3 9.q . o o c, o  ( . 9 9 9 7 3  15  2 0  �4 1 0 3 . 0 9 0 9  . c- o o o c  • 9999'1 
H 5 7  < 8  l fu <t l 6 7  e (; u O U Li  . 99 9 7 1  1 5  2 1  6 3  9 Fl e 2 5 (, n  . 0 0 0 0 0  ■ 9 9 9 9 9  
H 58 2 7  1 6 - � 3 1.: 3 . c o o o c  . 9 9 9 7 4  1 5  2 2  6 2  9 3. 5 . 55 . o o o c o  . 9C?999  
H 55 i b  l D . 7 b lJ31 • tr O O O t.. . 9 9 976 15 2 3  6 1  8 8 . 9 7 73 . o o , o o  . 9 9 9 9 9  
1 '  6 ,  L �  1 7 . 1 6 6 7  . O  IJ IJ O L 1 . 9 9 982 15  2 4  6 0  8 4 . 5 4 5 5  . 0 0 0 0 0  . 9 9 9 9 9  
I \  6 1  2 4  1 7 . 6 8 94 • V O C dl l.  .9 9 986 15 2 5  5 9  & t . 2 5 00 • 0 0 0 0 0  . 9 9 9 9 9  
H 6 2  d l 8 • 34+ 85 • U O i,, O U 1 . 5 9 9 8 9  15  2 6  � 8  7 6 . 0 9 0 9 . o n o 0 c  . 9 9 9 9 9  
l \  6 3 12 2  l :h l 't 3 9 1 . o o o o u •99 99 3 1 5  2 7  57  7 2 . 06 82 . 0 0 0 0 0  . 9 9 9 9 "ii  
l \  6 4  2 1  2 U . t1 7 5 8 1 • U O 'l O O 1 . 99 995 1 5  2 8  56 6 8 . 1 8 18 . 0 0 0 0 0  . 9 9 9 9 9  
H 6 5  ,! J  , 1 . 1 4 3 9 1 • 0 0 1.1 0 U 1 . 9 9 9 9 7  1 5  2 9  5 �  6 4 . 4 3 1 8  . 0 0 0 0 0  . 9 9 9 9 9  
l \  601 l S 1 2 2 . 34 8 5 1 • U C \I 0 Ct 1 . 9 9 99& 1 5  3 0  5 •  6 0 0 B 1 82 . o � o o o  . 9 9 9 9 9  
I \  6 7 1 8 1 ii 3 . 6 A 941 . o -:. o o l. 1 . 9 9 9 98 15 3 1  5 3  5 7 . 3 4 09 • 0 0 0 0 0  . 99 9 9 9  
l \  6 8 11 7 1 25 . 1 6 6  7 . u � 0 0 0 1 . 9 y 9 9 9  15  3 2  5 2  5 4 . 0 0 !! 0  . 0 0 0 0 0 . 9 9 9 9 9  
1 '  6 9 1 l l  2 6 . 7 8 3 3 1 . ei o o o u  . 99 999 15  3 3  5 1  5 0. 7 9 55 . 0 0 0 0 0  . 9 9 9 9 9  
H 1 .  1 5 1 28 . 5 3 1) 3 1 • o u o o e, . 99S99 15 H 5 0  4 7 . 7 2 73 . o o o w o  . 9 9 9 9 9  
l \  7 1 1 4 1 3 u . • l 6 7 1 • 0 U 0 0 Cr  . 99 99 9  1 5  3 5  . 9  4 � .  7 9 5 5  . 0 0 0 0 0 . 99 9 9 9  
H 7 2 1 1 3 1 3 2  . 4 3 9 4 1 • o ri o o o  . 9 9 9 9 9  1 5  3 6  •A 4 2 . 0 0  0 0  . 0 0 0 0 �  . 9 9 9 9 9  
1 4  7 3 11 2 1 3 't  . '5 9 8 5 1 . o ouoc  . 9 9 9 9 9  1 5  3 7 4 7  3 9 . 3 4 1)9 • 0 0 0 0  f . 99 9 9 9  
1 \  H l l  3 6 . 0 9 3 9  . o o u u u  . 99 9 9 9  15 3 8  46 3 6 . 8 1 8 2  . 0 0 0 0 0  . 99999 
l \  751 1 l 1 3 9 . 3 2 5 B  . w o o o c  • 99999 1 5  3 9  •5 3 4 . 4 3 1 B  • r: 0 0  C !l . 9 9 9 9 9 1
H 7 6 1 9 4 1 1. 8 9 3 9 1 . u  0 0 (1 (, . 9 9 999 151 4 0  4 4  3 2 .  1 8 1 8  . 0 0 0 1 c, . 9 9 9 9 9  
1\  7 7 1 8 • • •  5 9 8 5 1 • 0 01., 0 0 1 • 99 9 9 9  1 5  4 1  • 3  3 0 . 0 6 B2 • O O C,  C C  . 991J991
H 7 8 1 7 4 7 . 4 3 94 . o o o u o 1 . 9 9 999 15  4 2  4 2  2 8 . 0 9 0 9  • 0 0 0 0  I) . 9 9 9 9 9 1
H 7 9 1 • 5 C . 1.t 1 6 7 1 • i Hl J C U 1 .99999 1 5 1 4 3  4 1  2 6 . 2 5  00  . o o o � o  . 9 99991
l \  b u  5 5 3 . � 3 C 3 1 . 0 0 0 0 , 1 . 9 9 9 9 9  151 • •  •o 2 4 . 5 4 55 . 0 0 0 0 0  . 999'39 
1 1  8 1  • 5 6 . 7 A tl 3 1 • 0 0 ll 0 L 1 . 99 999 15  4 5  39  2 2 . 9 7 73 . 0 0 0 0 0  . 9 9 9 9 8  
1 \  8 2  3 S C . 1 6 6 7 1 • V 0 0 0 1.. 1 . 9 5 9 9 9  1 5  4 6  3A  2 1 . 5 '+ 5 5  . o o o o c . 9 9 9 9 7  
H B 3  2 cd . 6 8 9 4 1 . 0 0 0 0 . 1 . 9 9 999 1 5  4 7  3 7  2 0 . 2 5 � 0  . o o o c o  . 99 9 9 5  
i \  0• l 6 7 . 3'+ 8 5 1 . \I  0 0 0 (. • 99 999 1 5 1• 0  36 1 9 . 0 9 0 9  . o o c o a  • 99992 
H Bo 1 1 . 1 4 3 9 1 .U 0C 0 G . 9 9 9 9 9  151 . 9  3 5  1 R . 0 6 82 . o o n o o  • 99988 
1 5  " a• L28 . 5 '1 5 5 1 . G  U C. O U 1 . 9 '1 9 9 9  151 s o  3 •  1 7. 1 8 1 8  . 0 0 0 0 0  . 99 9 8 3  
1 5  8 3  22 ... .  9 7 7 3 1 • li O O U (; 1 .99999 1 5  5 1  3 3  1 6 . 4 3 1 8  . o o c o c  . 9 9 9 7 2  
1 5  ;, B 2  21 3 . 5 4 5 5 1 • � 0 0 0 " 1 . 9 9 9 9 9  1 5  5 2  3 2  1 5. 8 1 82 . J O O O O  . 9 99 6 6  
1 5  3 R l  2 1.1 0 . � s :. c 1 . �  /J O O  Ci . 99 9 9 9  1 5  5 3  3 1  1 5 . 3 4 0 9 . o o n o o  • 9995 7 
i ;  4 A l  1 9 9 . C 9 C 9 1• � ,, o I'! :i . 9 9 9 9 9  151 s •  3 0  1 s . o c- :ie: . 0 0 0 0 0  • 9994 7 
1 5  5 7 5  1 9 2  u:6 & 2 1 . 0 0 0 0 0 1 . 99 9 9 9  1 5  5 5  2 9  l 't e  7 9 5 :'  . 0 0 0 0 0  . 9 9 9 3 5  
15  6 7 R  l A 5  • .1 8 l ff • lJ •j 0 C, 1J . 9 9 9 99 151 S f  2 R  1 4 .  72  73 . o o  00 C . 9 9 9 3 2  
i ;  7 7 7  1 7 8  . 4 3 1 8  . :H . O c, ;  . 9 9 999 1 5  5 7  2 7  1 4 . 7 9 55 • 0 0 0 0  I) . 9 9 9 3 9  
1 5  b 7 6  1 7 1 1. 8 1 8 2 • 0 0 0 .::  0 . 9 5 9 9 9  151 5 8  2 6  1 s . o o o o  • c: c o o  0 . 9 9 9 4 6  
1 5  9 1 ,  1 6 5 . 3 4+ 0 9 • Iii O O .:i � . 99 9 9 9  1 5  5 9  2 5  l !i e 3 4 f. 9  . r � o o o  • 9995 7 
15  l o  7 4  15 9 . C. u U L  • :, 0 0 0 ;. 1 . 9 CJ 9 9 9  1 5  6 0  2 4  1 5 . 8 1 8 2  . � 0 0 (1 0  . 9 9 9 6 5  
i ;  1 1  7 3  15 2 . 7'155 • .i O iJ (  0 • 95  999 151 6 1  2 3  1 6 . 4 3 1A . o c o o r  . 9 9 9 7 2  
i ;  1 2  7 2  l ' H, . 72 7 3 1 . v o .:. v .  . 9 9 999 1 5 6 2  2 2  1 7 . 1 8 1 8 . o o � o o  . 9 9 9 8 3  
1 5  1 3  7 1  l it 0 . 79 5 5 1 • U O U  C .. .9Y 999 1 5  6 3  2 1  l R . 0 6 82 • 0 0 0 0  ".I . 9 9 9 8 8  
1 5  1 4  7 U  1 3 5 . u O O J 1 • 0 u O .i 1. 1 . 9 9 9 9 9  1 5 1 6 .  2 ti 1 9 . 0 9 fi 9  • o o o c, ' • 9 999 2 
1 5  1 5  6 9  1 � 9 . 3 4 0 9 1 • 0 O O U :,. 1 • 99 99 9 151 6 5 1 9  2 c .2 s  <'(I • 0 0 0 C· O . 9 9 9 9 �  

( 1 )  

TABLE C 

l 

u1 V w X 2  P C A )  cu• P ( C l  u V X <  p ( A l  CUM p ( C J  

1 5  6 6  18  2 1 . 5 455 . u o l, �o . 99 9 9 7  1 6  3 1  5 2  5 3 . 5076 • 0 (  0 0 0  . 9 9 9 9 9  
1 5  6 7  1 7  C. 2 . 9  773 • 00 U ll ll  • 99998 16 3 2  5 1  5 0 . 2576 . c r o o o . 9 9 9 5 9  
1 5  6 8  1 6  .C.'+ . s  4551 . uo v uo .99999 16  3 3  S C q.7.  H391 . O r,  i:, C  C . 9 9 9 9 9
1 5  6 9  15  26 . 2  5001 . o o u o c  . 9 9 9 9 9  1 6  3 4  4 9 4 4 . 16 6 7 1 . (; (  u o  ('I . 9 9 9 9 9  
1 5  7 U  14 2 8 . 0 9091 . a u  1> oo e 9 9 9 9 J  1 6  3 5  4 8  ♦ 1 . 32581 e O V O t' J  . 9 9 9 9 9
1 5  7 1  1 3  30 . 0 &82 . o o v u u  . 9 9 9 9 9  i 6  3 6  4 7  3 8  .6212 o H O D u . 9 9 9 9 9  
1 5  7 2  12  32 . 1 18 1 8  . 0 0 0 00 . 99999 16  37 4 G  36 • 053 0  . 0 0 0 0 0 , 9 9 9 9 9
1 5  7 3  11 34 . 4 3 1 8  . O O U CiO . 99999 16  38  45  3 3 . 6 2 1 2  . 0 0 0 0 0  . 9 9 9 99 
1 5  
15  

H 
75 

1 0  
9 

3 6 . 8 182 . 0 0 0 0 0  
39. 3 4 091 . o o . co 

• 9 9 9 9 9  
.99999 

16 39 
1 6  •o 

•• 31 • 325B 
43 2 9  • 166 7 

. r 0 0 0,0 

. c o o o o
. 9 9 9 99 
. 9 9 9 99 

1 5  7 6  8 '12e(.t 0001 . o o  O 0 0  . 9 9 9 9 9  1 6  41  • 2 1 27 • 1439 .o O 0 0 0 . 9 9 9 9 9
1 5  7 7  7 "t4 • 7 9551 . u o  O (ii) . '39 9 9 9  1 6  4 2  4 1 1 2 5 . 2576 . 0 0 0 0 0 . 9 9 9 9 9
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1 8  6 1  2 0  1 3 . 5 6821 . O il  � 01 • 9 9 8 9  l 1 9  2 9  5 1  49  . 28 03 . 0 0 0 0 0  . 9 9 9 9 9  
1 8  6 2  1 9  14.5 9 0 9 1 . 0 Q l.i u l 1 • 9 9 9 2  7 1 9  3 0  so •6 • 03031 . 0 0 0 0 0  . 9 9 999 
1 8  6 3  1 8  1 5 . 7 5 0 0 1 . 0 0 0 00 • 9 9 9 6  3 1 9  31 4 9  , 2 . 91 6 7  . 0 0 0 0 0  . 9 9 9 9 9  

( 4 )  



TABLE C 

CHI_ SaUARE - PUCl/31, P114/9l, P2l2/9l N:99 

U V X2 P<A) CUM P<C) U V W X2 PIA> CUM PICl 

H 32 48 39 .9394 .00000 .99999 20 1 1a 1A9.6R94 .ooooJ .99999 
U 33 H 
U 3" 46 

37.�985 .�OOJO e99999 
34.3939 .00000 .999�9 

20 
20 

2 77 1R2e 7121 e00000 .99999 
3 76 175.8712 .00000 .99999 

H 35 4:, 31.e�sa .�ooo� .99999 �� 4 75 169.1667 .00000 .99999 
B 36 H 29.3�39 .ooo�r .99999 20 5 74 162.5985 .00000 .99999 
H 37 43 
H 38 42 
19 H "1 

�7.U9A5 .OOUOO e 99999 
2,.939� .cooou .99999 
22.9167 .00000 .99998 

20 6 73 156.1667 eOOOOO e99999 
20 7 72 145e 8712 eOOOOO e99999 
20 8 71 143.7121 .00000 .99999 

19 H H 
H H 39 
H 42 38 

2l.G303 .�GOOu e99996 
13.2903 .oooat.1 .99993 
17.6667 .GOOOU .99985 

2G 9 70 137.6894 •00000 •99999 
20 10 69 13108030 oOOODC 099999 
20 II 68 12600530 oCOOOO 099999 

HU 37 
19 44 36 
U 45 35 

16.189� .�OOGJ e99968 
1••8485 .GOOOl .99941 
13.6439 e0000l e999U2 

20 12 67 120.4394 .noooo .99999 
20 13 66 II4o9o21 oroooo 099999 
20 14 65 109.6212 .00000 .99999 

H 46 34 
UH 33 
19 48 32 
19 49 31 
19 50 3C 
H 51 29 
19 52 28 
H 53 27 
H 54 26 

1�.5758 .00002 .99819 
l l 6e6439 eOOG02 e99699 
10.8485 .00003 .99584 
lU.1894 e GOOU4 e99�82 

3.6667 .uuoo� .99257 
902803 ouOOOo 099087 
9.0S03 .00007 e9S964 
a.5167 .00001 .98847 
8e9394 e00007 e9H867 

20 15 64 104.4167 .00000 .99999 
20 16 63 99.3485 .oonoo .99999 
20 11 62 94.4167 .oo�on .99999 
2c 1s 61 89.6212 .�oooc .99�99 
2V 19 60 84.9621 .�OOOP e99999 
20 20 59 00.4394 .�oooo .99999 
20 21 sa 76.0530 .oo�no .,,,99 
2� 22 s1 11.Ao3o .oroo� .99999 
20 23 56 67e 6A94 .OOOO� e99999 

U 55 25 9.0985 .00001 .98983 
H 56 24 9.3939 .000�6 .99136 
19 57 2J 9.8258 .uoous .99262 
H 58 22 lU.3939 .0000� .99453 
19 59 21  11.0985 .00003 .99632 
19 60 20 11.9394 .00�02 .99771 
U 6! 19 12.9167 .00001 .998�5 
19 62 18 14.0303 .OJOOl .99915 
H o3 17 1s.2903 .�ooou .99954 
B o4 16 10.6667 .ucco� .99975 
19 o5 15 18.1894 .OGU�u e999AR 
u 6o 1"6 19.9495 .ooo�o .99994 
11 67 13 21.b439 .oooJ� .99997 
H 68 12 �3.5758 .00000 .99998 
H 69 116 25.6439 .ooooc .99999 
19 7" 106 �7.8485 .�OGuU .99999 
19 H 9 30.1a94 .ooo�� .9999q
H 72 6 32.6667 .00000 .99999 
H 73 7 35.�8113 .OOOOL e95999 
19 74 e 38.J3C3 .ooou� .95999 
U 75 5 ,0.�167 . u�oJv .�3999 
H 76 4 43.9394 .ooo�� .99999 
H 77 3 ,1.�995 .oouuG .99999 
19 7o 2 so.3939 .couo� .9�999 
H 79 1 5J.e25e .�ocou .99999 
19 80 U 57.3939 .OOUJO .99999 

20 2• 55 
2r 2e 54 
20 26 53 
20 27 �2 
i� 28 �l 
2u 2g so 
20 30 49 
2� 31 48 
2a 32 47 
20 33 46 
20 34 45 
2J 35 •• 
20 36 43 
2c 37 42 
2C 38 41 
2u 3g 40 
2� 40 39 
2c 41 38 
20 42 37 
2� 4� 36 
2� 44 35 
2U 45 34 
2� 46 33 
20 47 32 
20 48 31 
20 49 30 

63.1121 .coco� .99999 
59.R712 .rooo� .99999 
56.1667 .coooc .99999 
52e59A5 .OCOOC .99999 
49.1667 .OOOOQ .99999 
4s.e112 .noJoo .99999 
42.1121 .oo�oL .99999 
39.6894 .00000 .99999 
36.B03o .oooor .99999 
34.0530 .00000 .99999 
31.4394 .000�0 .99999 
2e.9621 .oooon .99999 
26.6212 .00000 .99999 
2•••161 .�oooo .99999 
22.34€5 .DODOO •99998 
20.4167 .co"oo .99996 
1Ae6212 .c�000 .99991 
1609021 oror�r 099979 
lS.43,4 .cnJOl .99959 
1 4.C530 .coor1 .99919 
12.9n30 .�0002 .99B36 
11.68,4 .U0003 •99721 
13.7121 .00004 .99561

9e 8712 .�POQ6 .99274 
9o l667 oOOoo8 099000 
�.59F.5 .or.010 .9s119 

2D. • 79 19ie8030 .O�OCw .99999 20 50 29 R.1607 •00011 •�8353 

(5) 

I 77 

TABLE C 

u X2 PIA) CUM PlC> 

2D 51 28 7.8712 eOi.ll:13 .98103 
2� 52 27 7.7121 eOOL14 .97997 
2 0 5 3 26 7.6894 .0001� .97959 
20 54 25 1.so3o .co�14 .9ao6e 
20 55 24 a.0530 .0D013 .98293 
20 56 23 8e4394 e OOLtll .98545
2 0 5 7 22 0.9621 .uooo9 .90901
20 58 21 9.621:t .OOGOl .99209 
20 59 20 10.,167 .ooc�s .99463 
20 60 19 11.3't85 .oouo3 e99656 
2D 61 18 12.4167 .oouo2 e 99a13 
20 62 17 13.6212 .00001 .9990� 
20 b3 16 14e9b21 .1:10001 e 99942 
2D 64 15 16.4394 .00000 .99973 
20 o5 14 18.0530 .coooo .99987 
20 66 13 19.8"°3G .oouu-:i .99994 
a 67 12 21.6894 .00000 .99997 
20 68 11 23.1121 .oooou .9999a
20 69 10 2s.e112 .oacoo .99999
20 70 9 2e.1667 .ooo�o .99999 
2ry 71 8 30.5':J85 .uo�cu .99999
,o 72 7 33.1667 eUOwUO .99999
20 73 6 35.8712 .00000 .99999 
20 74 5 38.7121 .00000 .99999
20 75 � 41.66894 .00000 .99999
20 76 ,I 11,.aw30 .oo.:.eio .99999
20 77 2 't8e 0 5.H1 .ooooi:i .99999
�O 78 l 5le't394 e OC.UQO .99999
20 79 0 54.9621 .c.ooco .99999
21 0 78 190.9091 .oooi:iu .99999
21 183eA86't e OOO!JO e 99999 21 51 27 

U V X2 PIA) CUM PICl 

21 21 57 7200682 oOOOOO .99999 
21 22 55 6709091 o OCOC,C 099999 
21 2 3 55 63.8864 e OOJ(li) .99999 
21 2 4 54 60o0GUO oOOCOO .95999 
21 25 53 56o253C oorcoo .99 9 99 
21 2 6 52 52.6364 e OCOQC 099999 
21 2 7 51 49.1591 .COQOl! .999 99 
21 28 50 45.8182 .Ci.,OOt: .99999 
21 29 49 .. 2.01:56 .cnoov 099999 
21 30 48 396o 5455 o Oroco • 9 99 99 
21 31 47 3606136 o Otooo 099999 
21 32 45 33.AlA2 •UOCIOCi .99999 
21 3 3 45 31.1591 .OCOO:l .99999 
21 34 44 28.E.364 .rC!CLJ .99999 
21 35 43 26 • .2500 .vcoco 099999 
21 36 42 24.COOO oG'OOC 099999 
21 37 41 21.11864 .rcooo .999q5
21 38 4a 19.9li91 .OC!OC.O .99995 
21 39 39 18.0682 .ocoou .999 88 
21 '+::" 38 lS.3636 .ovOOl .99970 
21 41 37 14 .7955 .OtiOOl .99939 
21 4 2 35 13.3636 .uc.uo2 .99878 
21 '+3 35 12.C6b2 .(1(1003 .99 7 03 
21 H 34 lQ.90';1 eOOl.:04 .99598 

.21 45 33 3.8864 .H;�07 .9932.3 
21 46 32 9e000IJ .,,,JJl'..l .98944 
21 H 31 8e2500 .COC'l3 .98493 
2.1 48 30 7.6364 eOG017 .3 7 8 46 
21 49 29 7o l591 o0G020 ol 7370 
21 50 2R 6e8182 .O:J024 .9681)6

096449�.6116 eOi.1026 
2 7621 177.0U�U .OU�uO .99999 21 5 2 26 6.5455 .oou21 e 96lb8

21 3 75 17002500 000000 099999 21 53 25 6, e6136 .a C027 .96 4 23 
008182 00002521 4 74 163.&364 .oouoo .99999 21 5 4 2• .96690

21 5 73 1�1.1s91 -��uuu .99999 21 55 23 7.1591 .00021 .91216
21 o 72 150.8182 .oucoo .99999 21 5 b 22 7.6364 .00010 .97 8 29 
21 7 71 144.6136 .00000 .�9999 2i 57 21 8 e 250Cl e COfll 4 e984 38 

·21 8 7D 1386e 5�5ti eOt'LUU .99999 21 58 20 9oCCOC ooro10 .98926
21 9 69 132.6136 .00000 .99999 21 59 19 9.886'+ .cooo1 .9 9 316 
21 H 68 126.a1e2 .�o�cJ .99999 £ l 6 � 18 1009091 000004 099591
21 11 67 121.1591 .uo�uo .99999 2i 61 17 12.0682 .00002 .99 7 80 
21 12 66 115.6364 .ouocu .99999 21 o 2 16 1303630 oC0001 .99883
21 13 65 11u.25uC .ooucu .99999 21 63 15 1�.7955 .0(1001 .99938
21 14 64 11.iS.OOOC. .OO�LiO .99999 21 o4 H 16.3636 .9997C.ocooo 
21 15 63 99.8864 .oOwOO .99999 21 65 13 18oC682 oroooo e999A7 
21 16 E,2 94.9091 eiJJ:..CO .99999 21 o5 12 1909091 oOOOOO • 99 9 9. 

17 6121 90.0682 .00000 .99999 21 6 7 II 2loA864 oGCOOO .99998
21 18 60 85.3636 .ooco� .99999 21 68 10 2400000 or,ooro .99999
21 19 59 80.7955 .ODL.t.0 e9'J999 21 69 9 26.2500 et.1(•0CO
21 20 58 76.3636 .oo.iOU .9Y999 21 7Q 8 28.6364 .00000 

.999 99 

.99999 

(6) 

TABLE C 

CHI SQUAK� - P0C1l3>• Pll't/9>, P2<219> N=99 

X2 Pl A> CUM r' l C > U V \I X2 PIA) CUM PlCl 

21 71 7 51.1591 .CLU� • •  9�999 22 4, 35 11.43q4 •"0�04 .99661 
21 12 & 35.e1e2 .ooo�) .99999 22 43 34 lb.2346 .00007 .99423 
21 73 5 36.6136 .oooou .99999 z2 44 33 9.16;1 .our1� .99011 
21 74 q 39.5455 .�o�oc .99999 22 45 3.? B.2348 .C0015 •98410 
21 7� 3 42.613& .0oooc .99999 22 46 31 7.4394 .00�21 .97647 
21 lb 2 't3.8182 e Ol'..tOUL. .9c;:,99 22 47 30 b e 7Af3 .0�027 .96632 
21 11 1 49.1591 .uuou� .99999 i2 48 29 6.2576 .00034 .95910 
21 10 ;; :>2.6364 .ooo:n, .99999 22 49 28 5.8712 .OOC40 .94622 
�2 77 1A3.1667 e OOOUO e99999 22 SC 27 5.�212 .rOC45 .94035 
22 76 178.2348 .ijQOOU .99999 22 �1 26 5e5076 .0004A e93704 
22 � 1s 111.4394 .ooooij .99999_ 22 52 25 5.53"3 .roo48 .93927 
lZ S 74 l64e78U3 e OOOOC .99999 22 53 24 5e 6894 e P0045 e94243 
22 4 13 1se.2576 .a.0000 .99999 22 54 23 5.9848 .�On4ij .95lb6 
22 s 12 1si.s112 .�oooo .99999 22 55 22 6.4167 .GOQ34 .96051 
22 6 11 1'+5.6212 .ooo�v .99999 ,2 56 21 6.9e4a .:nc2& .96971 

22 57 2fJ 7.6894 .occ2r .97945 L2 1 1J 119.5076 .uuoru .99999 
22 8 69 133.5303 .oooou .99999 �2 58 19 8e 53�3 eO!lC13 .986'17 
�2 9 68 127.6894 .cooo� .99999 22 59 18 q.5076 .oooos .99196 

10.6212 ,2 1r, 67 121.9848 .00000 .99999 22 611 11 .10005 .99545 
22 11 66 116.4167 c�oo� .99999 22 61 16 11.8712 .rr.oc! e 997�0 
�2 1, 65 11:.9H4g .�co�c .9�999 2� 62 1: 13.2576 .00001 e998b9 

1� 6,. 1U�.£P,�4 22 .OtUUJ .99999 22 6� 14 14.78�3 .�00�1 .99934 
22 14 j�".5J.,j .vOCUu .99999 i2 64 13 16.4394 .coooo .99973 
22 J: 6� .99999 22 65 12 lA.2348 .:0000 .99989 15.�C/6 .�:�o;
i2 16 s1 9J.6�12 .ucoo� .99999 22 66 11 20.1667 .00000 .99995 
,2 17 b� 85.A7i2 .CJUOt .99999 22 67 10 2�.2348 .�oo�o .99998 

lt 5� 81.�576 .tOjL� .99999 �2 l8 9 24e43Y4 .oonoo .99999 
76.78�3 .1..uo .. � .99999 22 69 e :?b.7PC3 .uoooJ .99999 22 lY �b 

�2 �c �, 72.4394 .�auoc .9�999 ,2 1r. 1 29.2�76 .cor;ioc .99999 
22 71 .coooo .99999 22 21 5b �8.2348 e0000C .9999� 6 31.8712 

,2 �2 s� 04.1667 .uooo� .99999 22 72 34.6212 -�0000 .99999 
42 23 j4 �J.2348 .ooouo .99999 22 73 4 37.5076 .cooo� .99999 
�2 2, SJ 566.4394 .owout .99999 22 74 3 40.5303 .0"00(1 .99999 
22 �s 5� 52.1003 .uoooo .99999 22 75 2 '13.689'1 .00000 .99999 
�2 ,b �1 49.2576 .OvOOG .99999 22 76 1 46.984e .00,30 .99999 
22 21 5U 4�.8712 .00001 .99999 �2 77 O 50.4167 .JOOOO .99999 
£2 2H 49 42.6212 .L�OOu .99999 23 C 76 179e 5758 e UOOOO .99999 
22 29 <8 J9o5076 oOOoou 099999 23 l 75 172.7348 ei-0D00 .�9999 
22 3r. 47 36.53U3 .ooonr .99999 23 2 74 !6>00303 o OOO�J 099999 
22 �l 46 J3.oR94 .COUUU .99999 23 3 73 159.4621 .co��r .99999 
22 3i 4� 3�e984b .00000 .99999 23 4 72 153.�3,3 .rOQQO e 9999Y 
22 33 ,, 20.,161 .o�oo� .99999 i3 71 146.7348 .�Q�O� e99999 
22 34 43 25.9848 .00000 .99999 2.3 6 71 14n.575ft .oooor .9999q 
22 3� 42 25.6H94 .ooGor .99998 23 69 134.55!ij .o�oo: .99999 
,2 36 �1 21.5303 .oooow .99997 23 8 68 128.&6l7 .UOOOO .99999 
�2 37 40 19.5J76 .oro,o .99,94 23 9 67 122e9167 eOOOOC .99995 
,2 Ja 39 11.6212 .ouo�� .99985 23 1c 66 111.3030 .ocoo� .9999� 
22 39 36 15.8712 .OOOLJl .99967 �3 11 65 111.0250 .oocto .99999 
,2 40 37 1,.2576 .�ouo1 .99922 23 12 64 106.ttH4B .�cro� .99999 
22 41 .lo 1207803 oOOG02 o99H�4 23 13 63 1r-1.2ao3 .:oncJ .99999 

(7) 

22 

24 

TABLE C 

X2 P(A) cu� P(C) u � X2 PIA) CUM PICl 

23 14 62 96e2121 elJil\o;}Q e99999 23 o4 12 l6o66o7 oOLOOO 099975 
23 15 01 91.2803 .OOClt;O .99999 23 65 11 10 .s53Q .oroo c 099990
23 lb 6C f!be48'+8 .O'-'UCti:. e 99997 23 6, IC 20.5758 .OOJOO .99996
23 17 59 8leb258 ellOOOU e 99999 23 6 7 9 22.7348 eOJOOU .99998
23 10 :0 77eJLSC, •"O�·CO e 99999 ,3 68 8 25eC30! .OOOUU e 99999
23 19 57 72.9167 .o,ooo .99999 23 o9 7 27.'1621 .OCIOOO 099999
2 3 2 0 Sb 08.6667 .cocoa .99999 2.1 7 0 6 30.0303 .ooooc o9 9 9 99 
23 21 55 64.5:i.iC .uOt.iCIO .1;19999 23 71 ; 32e73't8 e OOOOO .999 91:1 
23 22 54 60.5758 .oouoo .99999 23 7 2 4 35o575A o OGOOO .9 9 9 99 
23 23 53 :16.7348 .oocoo .59999 23 7 3 3 3a .553ii .c r.aoo .99999

2 �1.6667 eLCOOO .9999923 24 52 53.0303 .coJuu .99999 23 74 
23 25 51 49.46£1 eOU�uU .99999 ,3 75 1 �4.9167 e LCGOO .99999
2� 26 50 46.0303 .OOuwO .99999 L3 70 4803030 oOOOOO .99999
23 27 49 42.7348 .OO'-'UO .99999 24 0 75 174.1364 .OliOOO e999 f:19 
23 28 48 39e 5 758 .Ot,i,(i(I e':t9999 ,4 74 167o3864 oCOOOO .99999
23 29 47 .i6.�53t .oouoi:i .99999 73 loO o 7727 000000 .99999

2423 30 46 33.6667 .couoo .99999 72 15402955 000000 099999
23 31 45 3U.9l67 .uuu�o .99999 i4 4 71 14709545 000000 .99999
·23 32 44 lB.3 C30 eOOO;JIJ .99999 24 5 70 l4lo750C 000000 .99999
23 33 4 3 ,s.e,se .ouooo .59999 24 6 b9 135 .6818 .c.0000 .999 99 

,3e 4 848 
23 35 41 2l.28U3 .ooGGU .99997 ,, g 67 12309545 oCOoto .999 99 

9 

23 34 42 eCOuOO .9999b 24 7 68 12907500 000000 .99999

�3 36 40 19.2121 .uOwJO .99993 24 66 118.2955 .oocoo .99999
23 37 39 17e28!;3 eliOuOO .99983 24 lG 65 

l5e4848 .COl..C..1 .9996;; 
112.7727 .oooco .99999

24 II 6423 38 38 10703864 000000 .999 99 
23 39 37 13.e,�e .00002 .999U8 2 4 12 63 10201364 oOOOOO .99999 

e 99b0612e3C.30 eUCl(,03
23 H 35 10.9167 e OtUL6 .99605 
23 4 0 36 24 13 62 97.0227 .00000 .99999

24 14 61 92oC455 oOOOCC .99999
23 42 J4 9e6e67 .uO�C9 .59�32 2 4 15 60 81.2045 .r:oooG .99999
23 43 33 0.5�.30 .oou1s .�8071 24 15 59 8205000 oODOOO .99999
23 H 32 7.5758 .00�22 .97769 2'1 17 �8 7709318 oOOCOO .99999 
23 45 31 6.7348 .OuU31 .96573 24 I B 5 7 73o50oo oCOOOO .999 99 
23 46 30 6e0.31J3 .oOV42 e9543G 24 19 56 0902045 o OOOOO .99999
23 47 29 5.'1621 .ti0li54 .9359U 2 4 2 0 55 6500455 oOOuCD .99999
23 48 286 5.0�0.3 .i:iOw65 .92333 <4 21 51 6100227 000000 .999 99 
23 49 27 4.7 346 .00074 .90141 24 22 53 5701364 oOOOOO .99999
23 so 26 -CJ.5758 e l.iG�BO .898Gl ,4 23 52 53o38H oOOOOO .99999 
23 51 25 4.5�3Ci .00.:.01 .b,,62c 24 24 51 4907127 000000 099999 
23 52 24 4.6667 .�c,�78 .89973 24 25 50 •6.2955 .oc,1.100 .9 9 9 99 
23 53 23 4 o 9167 o ocr,11 091742 24 26 49 �2.9S•5 .OOCOC .99999 
23 54 22 s • .3030 .uOL60 .93119 24 27 4A 3907500 000000 .99999
23 5� 21 s.a 258 .UOCl48 .94338 .24 l8 47 36.681B .urooo .99999
23 56 206 6.4848 .t0036 .96120 24 29 45. 33o750c ouco�o .99999 
,3 57 19 1.2au3 .oou25 .97516 24 30 45 30o9545 occoto .99999 
23 58 18 86e 21�1 eL0017 e98382 24 31 44 2802955 oOOGCO .999 99 
23 59 17 9e 2803 .tiOUlJ .99l!81 ,. 32 43 25.7727 .00000 .99 9 99 
23 6 0 16 10.4848 .OOGL6 .99490 24 33 42 23 03864 oO 0000 .99998 
23 61 l5 ll.8.'::ti8 .UC.Ot.3 .99731 24 34 H 2101364 000000 .99997 
23 62 14 13.3 ... .50 .L.0'101 .99874 24 3 5 40 19.0221 .ucooll .99992 
23 63 13 l4.9lb7 .oc�Ol .99942 24 36 39 1700455 oLOOCO •99981 

(8) 

https://12e3C.30
https://64.5:i.iC


TABLE C 

CHI SG.UAk� - �i.Ci./3), Pl(4/9), P2(2/'?) N=99 

P<A) CUM P(C) U V � X2 P(Al CUM P<C> 

0::\ 3 7 .31-i 
2,. 3 b .3 7 
2l 39 .36 

15 u.J'+S- .�OU(l .9�953 
13.:i1.;u;:. •t.:IC.C2 .9',dt,9 
11 • 9316 ... (l\11,,"f .9976 3 
.i...: • �l; .l..,i .�("'( l .'J9527 

g •.!v'+� •., l'i' l.:: .9'-J �5.) 

25 11 63 
,s 12 62 
25 13 61 
25 1'+ 6i) 
25 1� �9 

103.0985 .0000� .99999 
97.9354 .r.0oca .99999 
92.9167 .00000 .99999 
88.i:131"3 .OOOCIC .59999 
83.2803 .00000 .99999 

2, '+.::'. 
2l 43 
C\ 44 

8.t.'+55 • ..,C.02 .9H231J 
7e.;227 .u.:03 .97,,76 
Oel3b'+ .CC0'+4 .95676 

25 16 58 
25 17 57 

25 10 56 

7806667 000000 099999 
74ol A94 oOOOCC 099999 

69.8485 .roooo .99999 
�, 45 3 ,_
2\ % 29 

5.3864 .U006C .933!;8 
4.7727 .OC079 •90634 

25 19 55 
2s 20 5'+ 

65.64�9 .00000 .99999 
61.575e .coco� .99999 

21 47 28 

21 48 27 
4.2955 .UU097 •8€64� 
3 .9545 .uo11s .B66�u 

25 21 �3 
25 22 52 

57.6439 .00000 .99999 
53.8485 .cooou •99999 

2\ 't9 26 3.750� .U�l25 .84835 2s 23 s1 sc.1R�4 .coorc .99999 
2\ 5W 2 5 3.6818 .�0130 .B3457 25 24 50 46.6667 .o�oc: .99999 
21 51 H 
2\ 52 2.3 

3.7500 •lJOl,;d .H47lr 
3.YS45 .00117 •86536 

25 25 '+9 
25 26 48 

43.2803 .00000 .';9999 
4000303 000000 o9S999
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3.825b e00135 .85641 
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;5 63 11 15.6439 .oocuw .99961 26 31:i 35 90%48 .ooc10 .99348 
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26 13 60 00.96621 .uoooa .99999 2 6  63 10 1602348 .00000 .99969 
26 14 59 01t.1667 .001.ioo .99999 �6 64 9 lA.2576 .00000 .99999 
26 15 58 79.5076 .oouuo .99999 26 65 8 2004167 ot,Ocoo 099996 
26 16 57 74.9848 .00000 .99999 26 6& 7 2207121 .00000 .99998 
26 17 56 70.5985 .Oli\100 .99999 26 6 7 6 25.1439 .00000 .99999 
26 1e ss 66.3lfa5 .oot100 .99999 26 68 5 27o7121 .00000 .99999 
26 19 54 62.2348 .t,00t0 .99999 26 69 4 30.4167 .uo0co .99999 
26 20 53 5802576 000000 099999 26 70 3 33. 2576 .00000 .99999 
26 21 s2 54.4 167 .oo�ei� .99999 2.6 71 2 36.2348 .oocoo .99999 
26 22 s1 so. 1121 .,oo\i0 .99999 26 12 1 39.3485 .00000 .99999 
26 23 50 47.1439 .oo�oo .99999 26 73 0 42.5985 .00000 .99999 
26 2• 49 43.7121 .OOilOO .99999 0 72 15807273 oOOOOO 099999

26 2s 48 40.�167 .o�ouo .99999 27 1 71 15202500 .00000 .99999
26 26 47 37029576 000000 099999 

26 27 46 34�2348 e000JG .99999 
26 28 45 31.3485 .c.0000 .99999 
26 29 44 28.598� .OOuGO .99999 
26 30 43 i5.9848 .OOO&;i:I .99999 
26 31 42 23.5076 .C.OOUO .9999A 
26 32 41 21.1667 .00000 .99997 
26 33 40 10.9621 .c;ciooo ,99992
26 3• 39 16.e939 .cooo1 .99978 
26 35 38 14.9621 .00001 .9991t4 

f1 2 
,1 3 
27 • 

27 5 
27 6 
27 7 
27 8 
27 9 
C. 7 10 
27 11 

(10) 

70 1150 9091 

69 13907045 

68 153 .6364 
67 12707045 

66 12190 9091 

65 11602500 

61 110 o 7273 

63 105.3409 

62 10000909 

61 9409773 

.00000 .99999 
000000 099999 

oOOOOO 099999 

.00000 .99999 

.00000 .99999 

.00000 .99999 
eOOGOO .99999 
.00000 .99999 
.00000 .99999 
oOCOOO .99999 

:HI SuUAkl 

U V 

27 le: b � 
,, 13 :l I:! 
27 14 St:. 
�, 1� :i7 

4:.7 16 5b 
27 17 55 

2 7 18 5"t 
27 19 5 .3 
<.7 iv 52 
27 21 51 

27 22 5 V 
27 2.3 4 9 
21 2'+ '+ 8 
;: 7 25 '+ 7 
27 26 '+b 
27 27 4 5 

21 28 't '+ 
27 25 43 

£7 3� 42 
27 31 't .i 
27 32 40 
27 33 39 

27 34 38 
27 3:, 3 i 
27 3f: 3b 
27 3 7 3 :l 
27 3d 34 
27 39 3.l 
27 1H, 3.:: 
27 '1 3: 
2-7 'I£ 3 J 
27 43 29 

2.1 '+'+ 2 /j 
27 4� 2.7 �-25c� .ru20� .b856H 

TABLE C 

- PL(l/3>, Pl('+/9), P2t219) N=99 

X2 P(A) cu� P(C) 

9.:,.tc.ic -�oat! .. .  9r,999 
d�.1591 .�JOC� .99999 
a ... 45'+!::i ei'..i),:61 .9':999• 

75.AR&� .oJuo� .9'::1999 
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't2 34 ,cj 't.7727 .�CG8J .9C472 
42 35 22 4.2955 .0,105 .88446 
•2 .lo 21 3.9545 .U�12H •86419 

43 23 3� 
43 2• 32 
4 3 25 31 
'13 26 3C 
'+3 27 29 
43 28 2A

ia.5530 .oc�oc .9999c 
16.6667 .001)0� .99975 
14.9167 .oocoo .99941 
13.3030 .00001 .99872 
11.8258 .00002 .99728 
10.4848 .00004 .99484 

•2 37 20 3.1soa .00146 .84309 
'+2 38 19 3.6818 .0�153 .83328 
'+2 3 3 lo 3.7500 .U014� •84163 

•3 2 9 27 
43 3C 26 
4� 31 25 

9.2803 .001)07 .99071 
8.2121 .oory12 .98366 
7.2813 -�0�21 .97491 

'+1 4C 177 3.9545 .uo134 .Ab�9t 
'+2 '+l 167 't.29�5 .00112 •H8341 

<t3 32 .24 
43 3 3 2 3 

6•4848 .r,0133 .96�84 
5.8256 .�0147 .9429G 

'f2 q.::_ 157 4.77�7 .u:JOS'j .?C:'92 
'+2 43 147 5.3Ab4 .tQ�5s .�3��B 
42 r+'t 1 � b.l3b4 .;,�J3t • .,�S4� 
42 45 1-'. 1.�221 .�QJ2� .96993 
'+2 4b .l 1 0.u-'IS5 .i:.cc,11 .9c1,11 
'+2 47 lu 3.2u45 .�OUJ5 .9':IU23 

43 34 2, 
43 3':: 21 
'13 �b 2� 
4 .I 3 7 19 
•3 38 H 
•3 39 17 

s.3U3r. .oroo4 .92934 
4.�167 .(0181 .91520 
4.6667 .G�094 .85895 
4.553c .co10, .h553e 
4.5758 .or-102 .a9721 
4.7348 .COJ94 .9C067 

42 4d � 1v.5o�� .oe�o2 099511 43 H 16 s.0303 .oooso .92268 
'+? lf9 8 ll,9318 • .j00IJl .99751 
42 �� 7 13.5�00 .ot�O� • 5':1887 

43 H 15 
'+3 42 14 

5.4621 .00�62 .93421 
�.0303 .�0044 .9538e 

,2 s1 6 1s.2�,s .�coo� .5'3951 
42 s, l7,L4�5 .�OuU� .9598..: 
42 53 19.�221 .,�o�� .9999, 
't2 54 2;.1.Sb'+ •' JliO� .9Y997 
lf2 ::i� 23.386'+ .i..JO:('. • �()91JH 
42 56 1 2s.1121 .c:..u�, .95999 
't2 57 29,2955 •wO)J� .99999 
43 �� 99.5758 .L;�e� •5'19':::19 
43 l 5t 94,553� ewC��� .59ci99 
43 54 83.bob7 .9�:, G9';i 
45 5� 8�.�lb7 .... (; J ti� • :;799g 
45 52 a�.J�3o • :.1 l.UC .. • ','.,l;-9? 

'+3 43 13 
43 44 12 
43 4� 11 
43 46 1, 
4 � 4 7 9 
43 4f' 8 
43 4 9 7 
'+3 o O 6 
4 3 51 5 
43 �, 4 
4.1 53 3 
to 3 54 2 

i.7348 .rory29 .90541 
1.5758 .uc�11 .97747 
a.5530 .oc�c9 .986�6 
q.66�7 .0Dry�4 .99223 

1r.91f7 .ooJ�l .9q60G 
l.'.?.3C30 .oJ�C.l .9579', 
15.82�8 .cooc� .99901 
15.484e .�o��� .99959 
1•.2&f3 .�J�JO .99983 
19.21£1 • "IJVOCI .95993 
21.28�3 .001Jf .ci 5997 
Z3.4�48 .�CJOC. .5�99� 

•3 
.3 
•3 
't5 b 'to 

75.8�58 .U JU(" 
7lo484R •:j t.?Ot) � 
07.4:b0.3 • '- 0 u c, J 
5 3 • 2121 

.99999 

.95999 
• q9<)9y 
.':JC.,Cj99 

43 
'+3 
44
44

5!:: 
So

1 
�5 
�4 

2�.�2�A .cc�ci .59999 
2R.�03c .�ooo· .s999� 
97.lf.67 .G!l::',�C .9r;999 
9?.J34h .��u�G .9?999 

'+5 C? 4 7 
't3 l.. 4t., 
•3 
'+3 
•3 

.;3.Co.:3 • I. tJC.., r, • 9',99'., 
:i 5 ... s 't8 • V � (. J .,j • 9549', 
:;1.e,s8 • ;, co� .. • :1<:199'� 
4H • 3!.. j,;. • 0 • 0 � � .99ciy9
44.9167 • V:, ,:i � � .C:-'JY99 

44
44 
44 
4 4 
44 

�d 
� �.: 
4 !: 1 

5 !" 
6 4 9 

87.4�70 4 .�er�- .qsq9�
s2.1&1·! .co��- .9�99r; 
7�.237l ,(���� .9399� 
73.R71� .c�OU1• .r;',999 
�9.0212 •71;C.J')1 .9qq997

(21) 

44 
44 A 47 

45 44 
45 

'+9 '+5 

'+5 & •8 
7 '+7 '+5 

9 45 

•5 15 33 

44 48 

4!; 45 
44 :5 2 

45 49 
45 5 J 

TABLE C 

U V X2 P(A) CUM P<CJ U V 'J PCAJ CU,_., P(C> 

45 53 90.LE.HC: .��tl:!l' .3999948 b5.5076 .UJor;o .99'::199 
85.3(30 .... :uOJ .999q9
&Q.795� .JfJ(G .99995 

45 52&l.53US .01,1JulJ .9';599 
51.91:1999 

•• lo '+5 53.9848 .(10000 .99999 
50 • .\167 .99999 

:i7.&8949 46 .ooouu 
76.3636 .:Ol)O:l .39999 

.CtCJOO .99999 
5Q 

72.r,682•• ll H .oouc.o 
67.9091 .uoooc:, .9�999 
o3.s864 .ovoo� .99999

•• 12 •3 46.9848 .oouou .99999 
43.6894 .001.ill0 .99999H 13 •2 

B •6 60.IJC:IJ .OtOJU .99999'15•• H H 40.530� .coui;o .99999 
56.2500 .ueiooo .99999 
52•6364 .auooo .999594 5 ll 4• 

454• lo sU 37.507& .oo�,o ,99999
34.67212 .11uooo .99999H 16 39

45 36 18 6.5455 .ODl41 .9616C44 42. 13 7.4354 .Uu.J21 .9762b 

• o l I 43 49.1591 .CilCOC .999i,9
.99999 

•• l7 38 31.871.2 .ooouu .99999 
45.8182 .ooooJ4!> 12 42•• 18 37 29.2576 .OOl)OO .99999 

.!6.7803 .00uoo .c,9999 �2.613� .00000 .99999•5 13 '+lH 19 36
•• 2 0 35 24.4394 .oouoo .99999 •5 14 40 39.5455 .00000 .99999 

35.6136 .00000 .99999•• 21 3< 22.2 348 .00000 .99998 
•• 22 33 20.1667 .OOOCIO .99995 
44 23 32 18.2348 .ooovo .99988 
44 24 31 16 • .\394 .COi;.00 .99973 
44 25 30 14.1ec,3 .ao.;,�o .99934 
4'+ 26 29 u.2576 .uouo1 .99a6:i 
44 27 �R 11.07112 .eioc.�, .1:19738 
•• 2A 27 10.s.212 .eooos .9954L 
44 29 Z6 9.5076 •t.iUvl:6 .99172 
44 30 25 e.53U3 .oou11 .98E.34 
.4 31 24 7.6894 .ooc1a .97926 
4. 32 23 6.9848 .OOij27 .96945 
•• 33 22 6.4lb7 .00037 .95947 
•• 3• 21 5.9848 .QOC,48 .95038 
•• 35 20 5.6 894 .0005& ,94197
44 36 19 5.53U3 .1.,0�64 .93879 
'14 37 18 5.s:16 .otJ\166 .93656 
li'+ 38 17 5.6212 .1.iJOG2 .9399:,
44 39 16 5.e 112 .co.J:l'+ .94488 
44 4 0 15 6.i�76 .VOv4.!i .9�797 
'4't 41 14 b.7bU3 .00,.,32. .966,,14

4't 43 1� 0.2.!14B .00J13 .9aJ�� 45 3 7 l7 

45 15 38 
•5 11 37 
4 5 lb 3& 
'+� 13 35 
4:j 20 34 
45 21 33 
45 22 32 
4 :.J 23 31 
'+5 2• 3,
45 25 29 
•5 2s 28 
• 5 27 27 
45 28 26 
'+5 23 25 
•5 30 2• 
45 31 23 
'+5 32 22 
'+5 33 21 
45 34 20 
4 5 3!> 19 

33.81B2 .00000 .99999 
3l7ol591 oOOu�J 099999 
28.6364 .c�oo� .99999 
26.25..i:1 .0000.7 .999991 

24.LCl .. : .Cit:iCJ .39998 
21.ae64 • .l:.iooe: .99998 
1�.g:;91 .Cf'flC.C: .9999q
1&.;,,tRZ .oooc\l .99901 
1£,.3630 • .!U(,01� .99969 
14.7555 .vcnr .99937 
13.3636 .uooo1 .99879 
12.C682 .�0002 .99718 
10.9091 .00003 .99587 

9.8864 .00,06 .9928� 
9.�c:ic .OOC09 .98916 
8.25�1: .�re,14 .98424 
7.6364 .r;12� .97811 
7.1591 .�(.,027 .372"6 
6.tlO� .Q��34 .96�65 
�.6136 .�JJ38 .96397 

s.6136 .j;p39 .9635e 
6,0182 .J�(-35 .96725 

44 c+5 l u 1u.23'+8 .oou,:;3 .99417 45 39 15 7.15ql .i;\l£i29 .973l5 
11.4 59'+ .ooco1 .991:,:,1 

'4 '+4 ll 9.1667 .oou�7 .99vJ7 45 38 15 

44 46 9 7.£:364 .C.{')22 .97771 
'+5 4 l 13 A.�s�r .�rt15 .984�344 4 7 a l4?.7AY3 .OOv1,1l .99H2b 

14.C:576 .99921 

14'+5 4 � 

45 •2 127 9.Ji'if:C' • .,(.:�t,;r; .98';,j5
9.HH64 .t:'('05 .99279 

.uocc.o 
44 49 6 l:l.871.t .i.:UC,('U .95966 45 43 11 

17.6,l.2 .1.,.H1.C .999�� 45 •• l C 10.9�91 • ..:J:iC3 .99593"'+ s r s 
44 51 19.51;76 .CUvwU .!il999'+ 

21.5.!03 .OC1,1�;J 
9 12.A.&2 ,tu£01 .99776 

13.303::, •lillCOO .99&77 
4 

45 qe,
45 4 7 

j
2 

.':19997 B 
44 5 3 i3.0�':14 .&UV�C .99998 14.7955 .JOCCC .999377 
44 54 l .25.9b48 ,OUQO(; .99999 

.28•4•b7 .001.�0 .99999 
45 '8 6 16 .363� oHOOO 039969 

44 5\.I 18. :6b2 .00000 e99987:,5
,4 c;.4.9:191 .COut,c.i .9999g 4 19.9C91 .CCOCO .9999445 

(22) 

l 51 4 7 
2 5 j 
3 4 9 47 

5 47 

47 7 4 5 
•• 

TABLE C 

CHl S�UARL - P�(l/3), �1(4/9>, P2(2/9> N�99 

U V ..,; X2 P(A) CUM PlC) U V W X2 F-fA) CU"' F'(C) 

�5 s1 3 21.8864 .oouo� .99998 "6 '6 7 15.4394 .�ooov .99959 
�5 52 i ,�.0000 .uoucw .99998 •6 H 6 16.9621 .coaoo .99979 
45 53 1 26.250� -��000 .99999 % •e 5 1s.6212 .o�cou .9999r 
45 54 u 28.6364 .uc,a�a .99999 46 .9 • 20.4167 .rooou .99996 
4; � 53 92.etJt .oooc� .9�999 46 5 G 3 22.3495 .�corn .99998 
4; 52 8B.053u .ci:c�u .9q9r;9 % 51 2 24.4167 .ooaco .99999 
45 � 51 03.4394 .c�uo� .39999 46 52" 1 26.6212 .caoon .99999 
4& 3 o� 1a.91:i21 .u�o,�, .99999 % 53 0 2�.9621 .oooon .99999 
4; 4 "t9 7� .£;212 .CC00t.. .99999 4 7 C 52 9�.84A5 .oroc� .9999q

.95999 4$ 4� 71 .4.i67 •l• .. uvO .99999 86.1854 .croo� 
45 �1 �t.S'+b5 •v��O( .9�999 

�,.'+167 .o�ucu 
47 81.6667 .00a�r .99999 

4; 4b 
45 

.99999 
4 7 

77.2803 .0000� .99999 
a '+� s0.6212 .co��� .99999 4 4 A 73.03C3 .�OQOC .99999 

4; 9 44 54.5&21 .uuooo .99999 '+7 68.9167 .00000 .99999 
4S 11. 43 51.4394 .oooc� .9q999

48.�530 .flOJOO .99999 
'+7 6 46 64.9394 .c�oo� .9q999

61.0985 .oo�oo .99999 '+S 11 42 
�; 12 '+l 4tt.8C30 .cocot .99999 '+7 57.3939 .oo�oc .99999 
45 13 '+j 41.6894 .uooov .95999 '+1 4 3 s3.a25e .rooco .99999 

lA J9 45 3a.1121 .o�o�., .99999 4 7 1 I) '+2 50.3939 .00000 .99999 
3:>.R712 .1'�00( 47 ll 41 45 1:, 38 .c:,9999 47.::,9a5 .oo:,c.r. .9'?999 

4S le 37 33.1667 -�u�o� .99999 47 12 4� 43.9394 .::;0000 .99999 
40.91t7 .00000 .99999 4:1 17 3� 3�.59H5 .����( .99999 47 13 .19 

2A.1667 .�ooo� 45 1e 35 .99999 47 14 3A 3P..o3n3 .oo�oo .99999 
4; 19 34 25.a11z .ouooJ .99999 47 15 37 35.2803 .�0000 .99999 
45 2; 3.:.. .?:3.1121 .ooouc .999Ya 47 16 �6 3�e6667 .onooc .99999 
4; 21 32 ll.6H9'+ .o�uot .99997 '+7 l 7 35 3P.1894 .OCOOC .99999 
4S 22 31 19,8�3v .COCUU .99994 47 l8 3• 27.8485 .00000 .99999 

i9.,.53u .�tO�J .99987 4S 23 3,·
24 29 

47 19 33 25.6439 .�ooot .99999 
l�.4394 .Uu�Ov .99973 47 20 32 23.57!:8 .oooo7r .99998 

45 2t 2& 14.9621 .ot�OO .99942 47 .21 31 21.6439 .ocooc .99997 
4i 26 i7 lJ.b.21, •�l1l.Jl .99899 47 22 30 t9.84�5 .�ouoc .99994 
4; 27 26 l�.4167 .��001 .99Rll 47 23 29 tR.18�4 .coorn .9998A 
4:1 2b 25 ll.34H5 .L0�03 .99653 47 24 2>! 16.6667 .�0001 .99975 
'+i 2� 24 1�.4167 .COC,04 .9945& •1 2,; 21 15.28L'3 .00oc., .99953. 

9.�212 .00001 .99203 47 26 000001 'ti 3L 23 .26 l '+o0303 099914 
45 31 i2 8.9621 .U�Ull .98898 '+1 21 25 12.9167 .00001 .99842 
46 32 2: 8.4394 .0�015 .98535 '+7 28 24 11.9394 .�0002 .997&9 
�S 33 CV 6.L530 .00019 .<,8281 47 29 23 1 i.o9B5 .ooco3 .99623 
4; 34 19 7.AU3L .Ct,022 .9bQl9 '+7 30 22 10.3939 .00005 .99449 
4; 35 16 7.6894 .U�U24 .979�8 47 31 21 9.8256 .00001 .99257 
45 36 i7 7.7121 •OJ024 .97983 47 32 20 903939 000010 o9913r 
45 37 10 7.8712 .OCJi2 .9b090 47 33 19 9.0985 .00012 .98976 
4; 38 15 8.1667 .00010 .98312 47 34 1A 8.9394 •00013 .9A860 
4; 39 14 8.5985 .J0014 .98�85 47 35 l7 8.9167 .00014 .988�0 
4i 4! lJ 9.1667 .0001r .9P.993 4 7 36 16 9o �303 000013 098957 
45 41 lC 9.8712 .uU�G6 .99268 41 31 15 9.·2803 .00011 .99064 
4& 't2 11 lU.7121 .00004 .99557 47 38 14 9o6667 ooroo9 099218 
'+S 43 1� 11.6894 .00002 .99718 47 39 13 100189• 000006 099367 
45 44 9 12 .803u .00001 .99835 47 4 Ii 1.2 10.84R5 .00004 .99580 
45 4� l4.t530 .�oouc .99917 47 H ll 11.6439' .�0002 .99697 

(23) 

45 

3 •8 '+9 
48 
48 5 46 

48 
'+9 

'9 12 38 

'+R 21 .10 

TABLE C

u P<Al CUM P<C> U V P(A) cu� P(C.) 

47 •2 10 12.5758 .OOIJOl .9981H 48 39 12 11.9318 .tlu�C3 ,99747
47 •3 9 13.6439 .ooco1 .99901 48 4 0 ll 12.6hl8 •00002 ,99�24
'+1 .4 8 14.8485 .oo�ov .99939 48 H 10 13.�682 .o��Ol .99894
•1 ., 1 1b.1894 .oeuoo .99968 •a •2 9 1.q.5909 .oo-;:oo .99926
•1 .6 6 17•6b67 .000VC, .99985 •8 •3 B 15.75C� .OOOOC .99962
•1 41 5 19.2003 .ooo�o .99993 '+8 H 7 17.0455 .OOOCiG •99980
•1 •e • 21.03U3 .000U(i .99996 •A '+5 6 18 o •773 oOOOOC 099990
47 •9 3 22.9167 .�uooo .99998 '+8 .6 5 2001455 oOOCro 099955
47 5-, 2 24.9394 .oouoe: .39999 4R 41 4 21.1sv�.7 •1:c'j,0 .99997 
4 7 51 23.:)9J9 .OOJ)CQ .999981 i7.1..985 .OOUJll .99999 46 • B 3
'+7 52 0 29.3':::1�9 .OC,C.dH.t .9s,999 48 • 9 2 25.5682 .u-:ccc .99999 

89.0455 .oooou .99999 4R 5 0 1 27.cA18 .UJOOt e99999'+A O 51
•s l 50 M.4773 .uOOOO .99999 '+8 51 0 29.9316 .oooco .99999
•8 2 •9 eo.u 455 .00000 .99999 49 J 50 87.35'39 ,00000 .99999
•8 75.7500 oOOOUO 099999 l •9 82.9167 .00000 .99999

4 47 71.5909 .00000 .99999 49 2 48 78.5758 .OtOOil .99999
b7.5b82 .00uC0 .99999 49 3 ., 74.3712 .cooco .39'999

•8 6 '+5 63.6818 .ocooo .99999 •9 • •67 10.3o3t .uooo� .99999
4 8 7 44 59.9318 .OC,i.,uU .99999 

56.3182 .GUOOU 
'+9
"" 

s •5 66.3712 .00000 .99999
48 8 '+3 .99999 6 •• 62.s150 .ooc.o!l .99999

9 42 52.8409 .uaucu .99999 49 7 43 58.9167 .�voo� .9q9�5 
55.393� .�OOCiG .9999948 10 '+l 49.5 000 .ooc,uc .99999 B •2

•8 ll '+U 't6•2955 .OOuOll .99999 49 9 41 s2.c.016 .�ooto .99999
•8 12 39 •3.2c:'.73 .00000 .99999 •9 1 u '+0 48.7576 .00000 .99999
48 13 38 40.2955 .0000 ... .  99999 H ll 39 .5.6439 .00000 .99999
•a 14 37 31.5000 .oou:io .99999 42.6667 .00000 .99999
•B 15 36 34,8409 .ijQOOO .99999 49 13 37 39.02s0 .ooooa .99999 

32.3102 .u�oc,u•e lb 35 49 H 36.99999 31.1212 .coooo .99999
'+8 17 3'+ 29.9318 .OOCJU .99999 '+9 15 35 34.�53C .orGro .99999
48 18 33 27.&018 .uuooo .99999 4'? 16 34 32.1212 .u�cto .99999
48 19 32 25.Sb82 •V.)ut;O .9999':J 49 17 33 2�.A25h .(OtC� .99995 

i3.5909 .0.:11.iOO .9999A Jl.6667 .9999932'+El '+ 9 182 0 31 -��O�)
c1.1�ou .uouuo .99997 49 19 31 25.643� .tooo� .99999

48 2l 29 20.0455 eOOJUU .99995 •9 2 0 3C 23.7576 .t:oco� .99998
4A 23 28 18.4773 .oouuu .9999.,t 49 21 �9 ,2.t iC76 •'-lOr·r1 .999<;1e

.39996 •9 22 2848 24 27 17.0455 .LtOUOO .99983 2U.3935 .:jQO(.,C. 
18.9167 .c.�trl1•8 25 26 15.7�CO .00000 .99962 49 23 27 .999y1

.tr��J .999b414.5909 .OQ�(,0 .9c,9i1 49 2' 26 17.5758 
13.5682 .OO(;Cl .99&92 

•8 26 25
48 27 2'+ '+S 25 25 lb.3712 .C�G�U .9997�
•a 28 2.1 12.6818 .00002 .99825 .9 26 24 15.3030 .r,uuoa .99954 

14.3712 .oJOC-1 .39924• 9 27 23•8 29 22 11.9318 .00002 .9975J
48 30 £1 11.3182 .�00C4 .�7642 4 9 2 B 22 13.575b .0�001 .99e16
'+8 31 20 10.0409 .uLt�os .99566 .9 29 21 1�.9167 .oruo2 .39R4t
•8 32 19 10.soo0 .oouo6 .99503 •9 30 2. 12.393� .�0�02 .958t9
'+8 33 18 10 • .2955 .Lt0007 .99438 49 31 19 12.0076 .�CC03 .99714 
48 3. 17 1Go2273 000007 099389 .9 32 18 11.1576 .occt4 .3972� 
•8 35 16 luo2955 ou0007 o99'+3l .9 33 17 11 .6439 .o 0004 .99694 
•8 36 15 10.500� .00006 .99497 49 3• lo 11.6667 .orc'>4 .99771J4 
•s 3 7 14 10.84U9 .�o�u5 .99574 '+9 35 15 11.8258 .G1.004 •99734 
'+8 38 l3 11,3182 .uo�u4 .9964& '+9 36 l'+ 12.1212 .crJC3 .397�0 

(24) 

https://��l1l.Jl
https://�3.2c:'.73
https://97.lf.67
https://90.LE.HC


CHI SOUARE 

u V w 

H 37 13 
H 38 l< 
49 39 11 

49 4U l U 

H 41 9 

43 42 8 
0 4.1 7 
49 44 b 

43 ., 5 
H 46 4 
43 •1 3 

43 4A 2 
H 49 l 

43 5C u 
50 u 49 
50 l 48 

50 2 47 

51 3 .. 
50 4 45 

50 5 44 
50 6 43 

5J 7 4< 

50 '1 

5, 4u 
50 lu 39 

so 11 38 

50 12 37 

so 1.1 36 
50 14 35 

50 15 34 
50 16 33 

50 17 32 

50 18 31 
53 i9 3U 
50 2G 29 

SJ 21 28 
50 .:2 27 

50 23 26 
50 l\ 25 
SJ 25 24 

SJ 26 23 

50 27 ,2 
5] lij 21 
SJ ,i9 2u 

50 3U 19 
50 31 18 
50 32 17 

5J 33 16 
50 34 15 

50 35 14 

TABLE C 

- Pl(l/3), Pl('t/9)1 P212/9l N:99 

X2 p CA> CUM P<C> u V " X2 PCA) cu� PCC) 

12 .553i) • U OC.0.1' .9�815 SC 36 13 13. 81339 .001101 .99913 

13.1212 .uuon .99848 50 37 12 14.H67 • 000 0 l .99926 
13 • 82 58 • ii (,l'.:01 .99906 50 3P 11 15.1)758 • 0001'.\ 1 .99950 

ll+.66b7 • 0 OuO 1 .99930 Su 35 10 l 5e8712 .0000, .99966 

15.f:lf39 .0000, .9996 0 50 40 9 16.8030 .00000 .99977 

16.7576 .O 00 0 l .99975 SC• 41 A 17•8712 .00000 • 9 998 b 
18.0076 .00000 .99987 5 0 42 7 19.0758 • oooc (I • 9999 2 
19 • .19 .19 • U UU\Jti .99993 50 43 6 20.4167 .noooo .99996 

��.9167 .,ooo, .999% 50 44 5 21.8939 .ooooJ .99996 
22.5758 .uocoo .99998 SC 45 4 23.5076 .00000 .99998 

24 .3712 .CH)U0u .99999 50 46 3 2 5.25 76 .00000 .99999 

2S.303J .a ,)OI.);) .99999 5G 47 2 27.1439 .ooooc .99999 

l8.J7ll • o co�') .99999 5( 4A l 29.1667 ,00000 .99999

30,5758 • U 000,J .99999 5, 49 31.3258 .00000 .99999 

85.8935 .Li .:oo..:: .99999 51 0 48 84.5'+55 .oooon .99999
81.5076 • 0 L' O'J J .95999 51 l 47 80.250(' .00000 .99999 

77.�576 .ouo Qt., .99999 51 46 76.0909 • 00000 .99999 
73.1439 •OGCO J .99999 51 45 72.0682 .00000 .99999 
b9el6S7 • 0 000( .99999 51 4 .. 68.1818 .00000 .99999

65 .3258 .uuouo .99999 51 5 43 64.4318 .00000 .991,99 
61.6212 • 0 UOOCi • 99999 51 6 42 6Q.8182 .00000 .99999 

58.u530 .00000 .99999 51 7 41 57.3409 .00000 .99999 

5-..6212 .000.;c .'79999 51 8 40 S'l.OOOO .00000 .99999 

51.3258 .oooJ..; .99999 51 9 39 50.7955 .00000 .99999 
'+8 • 166 7 .oooou .99999 51 I 0 38 47.7273 .00000 .99999 
'+5 .1439 .uuoou .93999 51 11 37 44.7955 .coooo .99999 

'+2.2576 • 0 UOC.,, .99999 51 12 36 42.0000 .00000 .99999 
39.5076 • G 000;; .99999 51 13 35 39.34C9 .00000 .99999

35 •H939 .Q :.,OL !l .9':1999 51 14 34 36.8182 .00000 .91:1999 

3'l.'+167 .o�oou .99999 51 15 33 3'+.4318 .00000 .99999 
32.0758 .O\:COi.. .99999 51 16 32 32.1818 .00000 .99999 

29.6712 • 0 Q(l(/iJ .99999 51 17 31 30.0682 .00000 .99999

27.803J .0000, .99999 51 18 30 28.0909 .00000 .99999

25.8712 .0000� • 99 999 51 19 29 26.25 oc .00000 .99999 
24••758 .wouo� .99999 51 2C 28 2,.. 5455 .OOOOQ • 9999 9 

L2.'tl67 .00000 .99998 51 21 27 22.9773 .oo ::i o  o .99998 
l0.8939 .onooo .99996 51 22 26 21.5455 .o�ooo .99997 

19.5076 • 0 uOC!J .99994 51 23 25 20.250c .o�ooo .9999': 

18.2576 .oo�o(j .99989 5l 24 24 19.0909 .coooo .99992 
17.1'+39 .o COOL .9998.1 51 25 23 18.0682 .00000 .99987
16.1667 .uooo� • 99 968 51 H 22 1 7 • 1818 .00000 .99983 

15.3258 .00000 .99955 51 27 21 16.4 318 .1'000 !I .99972 

l!t .6212 .00001 .99929 51 2& 20 1s.e1a2 .00000 .9996� 

H.053u .o JOOl .99916 51 29 19 15.3409 .00001 .9995b 

13.6212 .ouOOl • 99 A98 51 30 18 15.0QC'IQ .00�01 .999'+5
13.3258 .ouoo2 .9%76 51 31 17 14. 7955 .00001 .99936 
13 • 166 7 .uooo2 .99858 51 32 lo 14.7273 .00001 .99932 
13.1431;1 .ooc.02 .1;19851 51 33 15 l't.7955 .00001 .99935 
13.2576 -�0002 .99864 51 34 14 1s.oouo .00001 .999'+5 

13.5076 .u0002 .99H91 51 35 13 15.34 09 .00001 .99956 

(25) 

TABLE C 

u X2 P<A> Cu..-. P (C > u V n P(Al CUM PfC)

51 36 12 1s.s1a, .u.J LltJO • 99965 5, 37 ID 18 • 5965 .Lcu,r .99990 

�l 37 11 16.4318 .ooo 00 .9'1972 52 38 9 19 .4394 .H GCG .99994

51 38 10 17.1818 .oo'-1 Jo • 9998 3 52 39 2Q.4167 .t l (100 .99996

51 39 9 1a.o &a2 .oouoo .99987 52 40 21.53U3 • ,,0000 .99997

51 40 8 19.0 909 • 00 (,(ii) • 9999 2 52 41 6 22 • 7803 eC':0{11) (' .99998

51 41 7 

�1 42 6 
51 4J 5 

20.2 500 .oo C.00 • 99995 5; 42 5 

21.s 455 • 00 C,OG •9999 7 5l 43 4 

22.9 773 .00000 .99998 52 .. 3 

24.1667 e(·OC O•J .99999 
25 e6A94 • or coo .99999 

27 • 3485 .rocoo .99999

51 44 4 2th5'+55 .ooti ou .99':199 52 45 2 29 .1439 .r I'.! L'JO .999 99 

51 45 3 26.2500 .00000 •99999 5./ 46 1 31.0758 • u {; C: '.J � • 999 99 

51 46 2 .zs. 0 909 • 00 L CO .99999 52 47 0 33 .1439 .r ooo c .99999

51 H l 30.0 682 .00000 .99999 53 46 82 • 3U30 •Y t-0 OJ .99999 

51 48 0 32.1818 .OOCilO .99999 53 45 78 .1894 • 0[' fjQ 0 .9 9 999 

52 0 47 83.3'+85 .00000 •9999 9 53 44 H .2121 • OC.000 .99999 

52 l 46 

52 2 ., 79.1439 .oovoo • 9999 9 53 43 

75.0 758 .ouocc .99999 53 42

70 .3712 .ULOOO .99999

66.6667 .ooooJ .99999 

52 3 44 71.1'+39 .uo !.. 00 .99999 53 41 63.C985 .oooou .999 99 

52 4 43 67.3'+85 .o O t UG .99999 53 40 59.6667 .c.000 0 .99999

52 5 42 63.6 894 .00000 .99999 53 39 56.3712 .CltJOD .999 99 

52 0 41 60.166 7 .00000 .99999 53 8 38 53.2121 .00000 .99999

52 7 40 56.7803 .00 (;CIC, .99999 53 9 37 50.1894 .occoo .99999

52 8 39 53.5303 • 00 0 00 • 99999 53 10 36 47 .3030 .OCOO C .99999 

52 9 38 50.4167 • 00 0 00 .99999 53 11 35 44.5530 .ouooo .99999

52 10 37 1H.439'1 .ooo 00 .99999 53 12 3� 41.9394 .00000 .99999

52 11 36 4't.5 985 • 00 0 00 .99999 53 13 33 39.4621 .00000 .99999

52 12 35 '+l.8 939 .00000 • 9999 9 53 H 32 37 ,1212 .00000 .99999 

52 13 34 39.3258 .0000, .99999 53 15 31 34.9167 .00000 .999 99 

52 14 33 36.8939 .oO O 00 • 99999 53 16 30 32.8-\85 .otooo .99999

52 15 32 34.5985 • 00 0 00 .99999 53 17 29 30.9167 .ocooo .99999

52 lo 31 32.4391\ .00000 .99999 53 18 28 29.1212 ,00000 .99999

52 17 30 30.416 7 .00000 .99999 53 19 27 27.'+621 .00000 .99999 

52 18 29 28.5303 .oo �oo • 99999 53 20 26 25.9394 .00000 .99999

52 19 28 26, 7 803 • 00 LI UO • 9999 9 53 21 25 24.5530 .C{l000 .999 99 

5 2  20 27 25.1667 .00000 .99999 53 22 24 23, 3030 .oGOOC •99998

5 2  21 26 23.6 894 .00000 .99998 53 23 23 22 .1894 .c, GOO 0 .99998

52 22 25 22 .3485 .oo 000 .99998 53 H ,2 21.2121 .ooooc .99997

52 23 2� 21.1439 .oouoo • 9999 7 53 25 21 20 .3712 .OLJOO .99996

52 24 23 

52 25 22 

20,0758 .00000 • 9999 5 

19.1439 .oou00 • 9999 3 

53 26 20 

53 21 19 

19.6667 .00000 .9999,.

19 • :J985 .00000 .99993

52 26 21 18,3485 .00000 • 9998 9 53 28 18 Uh 666 7 .00000 .99991

52 27 20 17.6 894 ,00000 .99986 53 29 17 18.3712 .Dll000 .999 89 

52 28 19 17 • I 66 7 .ooc, co • 9998 2 53 30 16 18.2121 , 0 00 0 0 .99988

e2 29 18 16. 7 803 .OO C C,O .99976 53 31 15 18.1894 .00000 .99988

52 30 17 16.5303 • 00 0 uo .9997,. 53 32 14 18 • 3030 ,00000 .99989

52 31 16 16.416 7 .OOuOO .99971 53 33 13 18 .5530 .oc,ou u .999 90 

52 32 15 16.,. 394 .00000 .99972 53 34 12 18 • 9394 .or:iooo .99991

52 33 14 16.5985 • 00 0 00 .99974 53 35 11 19.4621 ,00000 .9999•

52 34 13 16.8939 .00000 .99977 53 35 10 20.1212 ,00000 .99995 

52 35 12 17.3258 .00000 .99984 53 37 9 20,9167 • Ol•OOD .99996

52 36 11 17.8939 .OOl.diO .99987 53 3B 8 21.8485 .OllOOO .99998

(26)

TABLE C 

-CHl SQUAkE PU(l/3>. P1C4/9), P2C2/9) N:99 

u X2 P<A> CUH PCCl 

53 

53 

39 

H •

22.9167 .00000

£'+.1212 • 0001)-., 

.99998 

.99999 
53 "1 5 25.'+621 • 000(10 .�9999 
53 42 4 26.939'+ .GOOOJ .99999 
53 43 J 28.5530 • u (j(I ov .99999 

53 H 2 30.3030 .o 000(· .99999 
53 45 l 32.1894 .00000 .99999 
53 •6 u 34.2121 .OOJOO .99999 
54 4:, 

s, ' .. 

81.4091 ,OOJO, 
77.386'+ .oouoc 

.99999 

.99999 
s, 2 43 73.5000 • OOl'O.: • 99999 
5; J 42 b9.75UG .0000 • • 99999 
5\ 4 41 06.136'+ • 0 jCO'- .99999 
51 5 'IC 62.6591 .ocooG .99999 

s, 6 39 59 • .3182 • 0 OJl)I.J .990999 
s, 7 38 56 .1136 .ooooJ .59999 
5\ 8 37 5 3 • J't55 • G OL,U(: .99999 

s, ; 36 50.1136 • 0 UOO\. .'i9999 
54 lo 35 47.3182 • U UJtlC .99999 
5\ 11 34 

,, 12 33 

41+.6591 • Ju;;. o::. 
42.1364 .0l!00L' 

.99999 

.<;<;999 
5\ i.l 32 39.750U • U OOu.1 • 99999 
5\ 14 31 37.0sou0 • U O Or.� .9�999 
s, 15 3C 35 • 386'+ .u OOu C .99999 
s, 16 29 3.3.4091 .ooooc .99999
51 17 28 31.5682 .o OOQ(t .99999 
5\ 18 ;;. 7 29.86!i6 .O OOJU .99999 
5\ 19 26 28.2955 .oooou .99999 
5\ 

s, 
s, 

20 ,s 

21 <4 
22 23 

26.8636 •0 OU liO .99999 
25.5682 • J oeio� .99999 
24.4091 .o�ooc .99999 

51 2, 22 23.3864 .OC!CIO(; .99998 
51 
5\ 

:H 

24 21 
2s 2u 

26 19 

22.souo • 0 (\001; .9999A 
21.7500 • 0 OOOll .9'=1997 
21.1364 .oooou .99997 

5, :n 18 20.6591 ,OOLJO .99996 
5\ 28 17 2a.:.ue2 • GOO\; O .99996 
5\ 29 lb 20.1136 • 0 OOOi.i .99995 
5\ 3, 15 20.0455 .0000� .99995 
s, 31 14 20.1136 • 0 000:l .99995 

51 32 13 .c: 0 .31 82 .00000 .99996 
s, 33 12 20.6591 .00000 .99996 
5\ 34 11 21.1364 .cooou .99997 
5\ 35 tu 21.7500 .00000 .99997 

(27) 

· . 



TABLE D 

C Hl �1.WA i{L - ? (!( 1/3) t PlPt/9J, P2(2/q) N:99 

u V w x, P(A) CUM P<O> u V w X2 Pl.O CUM PIO) 

3 5 4. 22 Ci• "JO J 0 e008AO .OOARO 35 '6 18 .93 94 .00564 .36228 
3 2 ,; 22 
35 4, 21 
31 43 22 
3� '14 2, 
32 .. 2! 
33 43 23 

• V53!.l • lJ 0861., .01 739 
• u6d2 • 0 0860 .('2599 
• t,53-J .uo854 .t:.H53 
.�75d .oo,q54 • L4 307 
•(17 58 • 0 !l8't 1 e05148 
.U682 .00841 .U5989 

34 ,1 18 
30 49 2� 
29 45 25 
31 ,2 26 
36 45 18 
32 41 26 

.9621 .00560 .36788 
1. 0227 • ".' 0551 a373H 

.9167 .(10549 .37889 

.9394 .C'l544 .38433 
l e'J227 .005H .3897'1-

.9621 .00536 ■39509 
32 4o 21 
3; 43 21
H .., 23 
31 45 23 

.)667 eU0823 .06812 
el A94 .l)UBU� ■0/617 
.1667 .u079b .CB'f15 
• 1894 .C079& .09212 

�l 49 19 
33 48 18 
29 49 21 
30 43 26 

1. 09 es4.00533 .400-\3 
1.0909 .00529 .4 057 2 
1. (J9 85 • 0052 5 e41097 
1.0221 .00523 .41620 

31 46 22 .2121 .00798 .1u010 36 39 24 1.0221 .00511 .42131 
31 45 H .2.54A .c:,191 .!0Bu7 38 41 n 1.14 39 .00509 .4264C 
35 42 22 .2121 • CC• 7&7 .11593 33 40 26 1.0909 .CC499 .43139 
.l5 46 2, 
32 43 24 
31 44 20 
33 ., 2• 
31 44 H 
31 47 21 

.i121 • 00 785 .12379 

.2:HA .00111 .13150 
• :!IJjJ .U0768 .13918 
.;_727 .ou754 • l'f6 72 
, ]03:l .u {.,74 8 .)5419 
• 3712 .OJ7'7 .H,166 

37 39 23 
38 H 21 
37 .. 18 
28 48 23 
28 47 24 
35 39 25 

).09S5 .0049 7 .43636 
J.1H7 .00497 .44133 
1.2121 .00493 .44626 
1.1667 .00491 .45118 
1.1439 .00491 .45609 
1.0995 .00491 .4610C 

32 47 2 ,, •'+lb 1 .00735 • 16901 38 42 19 la2576 .00485 .465 85 
3, 4; 21 
3; 41 23 

•40 91 • !JU 1, l .17622 
.3712 • C 0718 .1834 0 

29 44 2b 
32 .. 18 

1.2121 .OO't76 .4 7060 
1..52�8 .00475 • .,. 7535 

3B 46 23 .4091 .00117 .1905 7 28 46 25 1.2576 .00462 .47997 
3S 43 2; .47"11 • :JC 704 .19761 28 49 22 l•325R e00461 •4845B 
3) 47 22 
31 41 244

, 4 7 73 .,c7JI .20 463 
.416 7 • ".' wC9A .21161 

38 39 22 
30 50 19 

le3258 •(10452 •4 8910 
1.sooo .00H1 .4 9351 

31 46 l9 
3; 4l 22 

.:l3(ij .,)Q693 .21854 
• 4 7 7.l .C0688 .22542 

29 5� 20 
34 39 26 

1.4848 • 00441 .49792 
1.3258 .00440 .50232 

30 4� 24 ... 773 e!.i06Fl7 .23229 35 47 17 1.4621 .'!0432 .5 066 4 
3; 45 19 .ss .50 .00683 .23912 38 43 18 1.5076 .00428 .51093 
3l 47 19 
32 42 25 

.6136 .0(1668 .24580 

.53 03 .00663 .25244 
31 4l 27 
36 46 17 

1.4621 .00423 .51516 
1.5000 .00423 .51939 

31 43 25 o553U eJOb58 .25902 34 48 17 1a5303 .00420 .s 235 9 
31 48 20 e6�b7 • U !'1653 .26555 30 42 27 1.5 0 oc .00417 .52776 
30 48 21 
3S .. 19
3l 41 2, 

.6818 .(;(643 .27198 

.6&1A , ) U64 IJ .27838 
ebl.5b .J0633 .28471 

28 45 26 
32 40 27 
28 SC 21 

la5076 .00409 .53184 
1.5 3,3 • 00407 .53591
la6212 .00406 .53997 

30 4' 25 
37 42 2C 

.68lb eU'J61A .29089 
• 757" .00614 .29703 

31 50 18 
37 38 24 

J.6667 • 004')5 .s •4 02 
1.4848 • 00404 .54806 

31 41 2l 
3& 40 23 
3; .. 24

• 1 j'+e • 0 06 l 't a3C317 
• C.A lk .00613 .30931 
e6bb7 u1U613 .31544 

35 40 20 
36 38 25 
37 45 17 

1.636• •0 04 0 l .5520 7 
1.5000 .00399 .55606 
1.6439 .00395 .56001 

32 48 1 9  .8030 .U0613 .32157 39 4l 19 1.7045 .00391 .56392 
a 47 23 • 734A • 0 i.:.:610 • 32 76 7 33 49 17 1. 7045 .003R9 .56781 
n 46 24 .7576 .OC597 .33364 29 43 27 1 .64 39 .oo 38 7 .s 7168 
21 4b 22 .8485 • :J 0585 .33948 38 3A 23 1.6212 •0 038 3 .5 7551 
31 40 25 .AU3U .0057.5 .34521 27 4P 24 J.6364 .00382 .57933 
37 40 22 .ij4A5 .00572 .35:193 39 39 21 le 1045 .00382 .58315 
37 43 19 .9167 .oc57l .35664 27 49 23 le7045 .0('374 .58690

(1) 

33 39 
35 

39 .74434 
27 

36 
34 37 

39 39 24 

34 

37 35 
35 

47 

42 
38 

24 
51 

39 43 

39 53 

45 
49 
37 

45 
41 

43 

35 
45 33 37 

33 
35 37 3 • 393 9 

38 

29 

40 35 

39 42 
39 .. 

(2) 

TABLE D 

u y X 2  PIA> CUM PIO l u V w X2 P<A> CUM PIO) 

27 1.7 045 .00370 .59060 32 51 H 2 • 7803 .uo22A • 73 756 
38 26 1•666 7 .00368 ■59428 30 52 17 2 e8b36 .o 0227 • 7311jR.3 
H27 25 1.7045 • 00 36 7 .59795 27 H 28 2.7273 .00221 .74210 
H 

.74655 

.60149• DO 354 1•9091 38 36 25 2 • 6212 .0022418 
38 ... 17 1.8939 .00350 .60499 2 .1121 .0022126 46 
29 51 19 2 • 0 076 .00346 .6 084 5 30 0 29 2 • 8636 .00221 .74876 

27 50 22 la9091 e003't4 ■61189 41 39 19 2. 9167 .00220 • 75 Cl 96 
32 50 17 1.9848 .00342 • 61531 37 26 2 .666 7 .00219 .75315 
28 H 27 1 .a 959 .00340 .61872 28 2 • 78 03 .00216 • 75 5 31 

36 2 • 7273 .Ct,216 • 75 7 46 38 22 1. 9 091 .00339 .62211 
2. 0 530 28 51 20 .00334 .62545 29 41 29 2a9167 .00215 .75962 

27 46 26 la9091 .00332 .62876 41 38 20 2 • 9394 .co21s • 761 77 
30 51 18 2all36 .00329 .63205 31 39 29 2 • 916 7 • Cl'J21 't .76390 

38 27 1.9 848 000318 .63523 41 40 18 3 .0303 e002U9 • 76 5 99 
30 41 28 2 .1136 .00312 .63835 26 52 21 2 .9848 .002�6 • 7 6 8 05 
31 40 28 2 • 1 212 .00310 .64145 36 48 15 2 • 8636 .c 020'4 .77009
37 .64-\5225 2.0076 • 00 307 49 15 2 • 916 7 •CI02!.i0 • 772 09 

2.1212 .00306 .64759 36 36 27 2.8636 .0�2ao .7741J948 16 

36 16 2.1136 oO 0 3 06 .65065 37 47 15 2 • 916 7 .(10199 a776C7 
38 37 24 2.0 530 .00303 e65368 28 29 3.(1758 .Ol'll98 • 778 06 
4� 39 20 2o2 348 .00301 .6566 9 32 

25 ..
29 3.0758 .00195 .78001 

40 40 19 2.2576 .oo 301 .65970 25 2 • 916 7 • 0 0195 • 78196 
2.9394 .00195 .7839029 42 28 2.2121 .00298 .66267 25 50 

27 21 2.2 50 0 .00297 .66564 41 37 21 3 • 0985 aOOlH • 785 RS 
17 2 .2 500 .00296 .66861 40 36 23 2.9848 .00194 .78779 

?7 46 16 2.2121 .00292 .67152 40 43 16 3 • 1439 .o 0189 • 78968 
34 49 16 2.2348 .00292 .67444 31 52 H 3 • 2121 a00l87 • 79155 
36 37 26 2.1136 .oo 291 .6 7735 34 50 15 3 • 0758 .00187 • 79341 
32 28 2.23-\8 .00291 .68026 28 18 3e3258 .00184 • 795 26 
31 51 17 2.3712 .00286 .68312 38 46 15 3 • 0758 .00184 • 79 710 

27 2.2soo .00282 .6859427 41 41 17 3 • 28 03 .00184 • 79A 94 
24 2.2 348 .0028126 .68875 25 48 26 3 • 0303 .00183 .ao o 11 

39 2.2500 .00280 .6915 5 25 5123 23 3 • 0985 .00183 eA0260 
.69434 2640 38 21 2.3485 •00279 28 3.1439 .00182 .80442 

40 18 2.-\ 16 7 .00279 .69713 27 53 19 3 • 3409 a00181 .80623 
27 29 3 .3409 .00112 .80795 48 25 2a2576 .00275 .6998826 

26 50 23 203485 .00210 • 7025 8 29 53 17 3.4621 .00112 a80967 
28 43 28 204167 000268 070525 36 28 3.2121 .00111 a81138 
38 204167 .00265 .70790 29 3.3409 .00169 a8130716 

33 50 16 2.4 545 .00264 • 71055 51 15 3.3409 .oot66 .81472 
22 .00163 • 816 36 27 2.3 712 .00259 .71314 41 36

2.4545 .00257 a71571 2533 28 47 27 3.2803 .00163 • 817 99 
28 52 19 2 .6 212 .00257 • 71828 26 53 20 3.5076 • 0 016 3 .91962
26 47 26 2a4167 .00254 .72082 39 45 15 3 • 34 C9 .00163 .92125 

52 18 2.666 7 .00253 • 72335 25 52 22 3.3939 .00162 .a22 A7 
26 51 22 2.s '185 .00243 • 72518 3'1 35 25 3 • 34 0 9 .00155 .e2 442 

37 22 2.5 985 38.00241 • 72819 2• 3 • 3258 .00155 .82 5 97 
•00 240 27 52 20 2. 7 273 .73059 42 38 19 3 • 6818 .00153 .82751 

4217 207121 .00239 • 73298 40 18 3 • 7500 .00149 .829 00 
.73528 41 4216 2 • 7 273 • 00 22CJ 16 3 .666 7 .o 0149 .83C.49 

47 39 
14 33 

39 53 
37 43 

37 43 
34 4.3939 

32 
14 

37 

44 

4.9773 
q.9773 

35 
42 34 35 

35 
25 
43 35 

49 
49 23 51, 

54 
55 
55 

3.9545 
23 

31 53 

23 53 

45 
4.3939 48 54 

33 
35 35 
35 

33 
34 

33 36 
43 34 

53 24 55 
34 

55 
54 

TABLE D 

CHI SQUARE - 00(1/3>, p1C4/CJ>, P2(2/9) N::q9 

u y w X 2  PC A> cu• PIO> u V w X2 PCA) CUM P(D) 

30 'f.2955 • OC097 .892683B 3e750U ei.10147 .8'3196 24 28 
• 0014 7 4.36 "56 e0lJ('96 .89364n q,; 3C 3.7576 • 833'+3 52 

293B .83•89 31 4.7348 • 00('195 .8945 9 16 l.7500 • 0 0146 
4.6667 e00094 •A 955 3 3, 27 3.4621 .OC146 .83635 36 20 

H .00094 .8964 7 • 83 781 39 17 '+e734820 3.7500 .00146 
4B 35 H 3.5076 • 0(;146 .83926

•• 29 
24 .o? 09 3 .8974�41 

2; .oooCJ3 .898333 • 712 l • OUl'+ l eEl4�6 7 30 38 31 4. 77 27 
5:i. lo 3.7121 • 0014 i.i .8'4207 28 40 31 4a8030 .00092 .89924 
H 3C 4.4167 .00092 a900163, 3eA4b5 .00139 e84 346 40 45 

23 41 H j.b7l2 .00139 .84485 34 28 4-3939 ,00091 .90107 
3\ 36 29 3.712.i. .00138 .84623 30 54 15 4 • 7 7 27 • ll0C'86 .90194 
4J i;, l • 7121 • OC'l 37 • 84 76 0 31 37 31 4e91E7 • 00085 .9"!279 
25 46 28 3.f.667 • .J!'l 37 • 84 A97 42 "2 15 'f. 7727 • 01)085 .9f't3G4 
2; 53 21 J.R.i58 .;ica3e .as�32 e904't 7 27 41 .IJ018431 
42 4C I 7 3 .1;15 45 •• on• • 85166 27 55 e9J53117 .00093 
21 50 25 3.b818 • IJ Cl .51'! eA5296 26 5� 18 4.9621 .00083 .90614 
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,OOOl'JU44 31,3258 

23 30.0000035 tin ;'Oa6667 ,999 99 • 99999 
1621 :,:-. •5 .llol 591 • 00 Cl 00 
3� 4 22.9621 o?OCOO34 ,?3 •2 28.2 348 .00000 ,9999CJ ,99 9 99 53

22 4S 33 06894 .0000051 "3 5 2209775 000000 ,99999.99999
28 66 ;15 •}l •2 28.0909 oOOODD ,99999 

l4 43 
2�,R939 .cooro 

51 19 29 26.2500 .00000.00000 a99CJ992'1-166732 

24 29 41 3lo75CO .�cooc39 26o250G39 OJ 

so 

.99999, 00 U 00 ,99999
7l5o0 303 o ODO 00 ,99999 27,4621 .or.orn23

27 45 1952 20 oOOUOO 26,2500 .oooco ,9999925,1667 .. 99999 
• 00 D CO 099999 21 41 28.9167 aOt'OOO .999 99 

.ooocfl

16 40 29.1667•3

21 32 45 330818228 45 31.3485 oOHDO
•

26
•a 2100303 oOOOOo 40 20 39 21.1121 .cnooo .99999.9999947

41 5 25.4&21 , O!lOO 0 20 .'4 '♦5 :n,439,. .00000 • 9999 9 ,99999
25 68 6 26.666736 >2 '1 �7.6818 .oc.oo ,99999 ,99999.c ocoo 
29 25 45 32, 7348 .00000 .999992• ,;� 7 £5.7727 000000 

34 61 • 25 28 4& 53.9394 000000 ,99 9 99 .00000 ,99999.?1.3258 

(14) 

�� 

N=99 

45 35 ,99999 

39 
33 

,99999 
33 
511 ,99999 , 9999 9 

47 • 99 999 

35 43 
53 

45 39 
64 

.99999 

36 .99999 
,99999 

53 
,99999 

.54,3939 

58 
25 47 ,99999 ,99999 

15 39 
.99999 

37 .99999 
42 ,99999 

19 ,99999 
15 40 53 

59 53 
45 ,99999 

37 
19 72 

,9CJ999 

35 33 .99999 
37 

45 

54 
70 

,99999 

.99999 
.99999 

52 43 25 
59 19 

TABLE D 

CHI SCWAkt. - P\. Cl /3), p1(4/9), P2(2/9) 

u V " X2 P( A) cu" P<D> X2 PCA) CUM P<Dl wV u2

Stt 4 23.5076 ,ooooi; 23,0985 .ooooc 6 I 3,99999 
1\ 10 15 28 05303 .JllOOC 71 3004167 .00000 .9999 9 .99999 14 14 
52 
20 

19 28 19 26,78(13 • ijQQC.U 29,2803 oODOOO .99999 
22 .. 33.0000 000000 ,99999 

41 

46 34.0530 ,99999 .o oooc 
4\ 19 36 18 3125», 780.5 27,8030 .00000 .ooooc 
21 7., 8 

55 
22 H 

23 29 47

,0000..1
21.0985 oOOOOO 

.56,5303 000000 ,99999 28 ,f.3&4 
3 41 3605530 .00000 ,99999 

l7 37 32,9167 
•99999 

00000? 18 3• 27,8485 oOOODD ,99999 ,99999 47 
41 54 3 2101364 , 00 DOC: 21 31 3606136 oOODDO ,99999 .99999 47 

Sb4J 
43 

3 2101667 oOOuDO ,99999 21 32,1894 000000 .·99999 
3 21.2803 000000 51 18 30 ,99999 28a0909 , 00001] .99999 

31 
57 3

• 000000 ,99999 31 23 34,1894 .0000021,3409 
.aoooc ,99999 20 71 8 30,5985 .00000 ,99999 23.9394 

2� 27 46 3't,2348 .ooooc 26 68 5 2707121 oOOOOD a99999 ,99999 
31 
32 

22 43 51,0758 oDOOOO ,9CJ999 
23 .. 32.0530 000000 

46 35,3939 000000 17 

24 28 3606818 o O 080 0 ,99999 47 
19 27 27.4621 000000 ,91::1999 46 18 35 2Rol667 000000 .99999 

41 52 3 21.53113 oOOCOO ,99999 48 48 23,5909 000000 3
47 43 19 37 l1 ,4621 000000 ,99999 20 36o8DH 000000 ,99'J99 32 

11 34 46 000000 ,99999 52 18 29 28053 03 .00000 ,99999 
17 

33 
71 29 ,8258 oOOOOO ,99999 29 66 4 2602121 .00000 .99999 11 

3 2106212 000000 34 62 3 2308030 .00000 ,9'1999 .. 99999 
39 2U 40 28.9091 .oooco 27 36.9167 000000 
H 71 12 29,8712 45 18 36 2 8 .. 6 364 .0000? .00000 ,99CJ9CJ 
B 71 10 29,9318 ooooa.1 45 34.4318 .0000� ,99999 .99999 
27 67 5 26 .25(.10 000000 20 42 3107576 000000 ,99999 
H 21 3004773 oDDODO ,99999 40 19 40 3004167 .00000 
51 44 4 24 o 5455 .00000 099999 29 24 46 35.7576 oODODO .99999 
45 51 3 2108864 0000011 33 47 3700985 000000 .99999 

44 3201818 000000 18 2R 2901212 000000 .99999 .99999 
22 00076 oOOOOO 42 4 26,9394 oDOOOO .99999 ,9991139 

30 24 3304091 .00000 49
.. 

3 24e3712 .00000 47 .99999 
26 46 Ho6364 o�oooa 18  2 9o25 76 oOODOO • 99999 .99999 

28.2955 000000,c 16 3200758 oOODOO .99999 11 ,CJ9999 
3000682 000000 ,99999 26 26 47 37.2576 ·.00000 

42 19 38 2802955 000000 ,99999 23 70 6 3000303 ,00000 099999 
45 50 3 2203465 000000 099999 72 10 17 3201212 .00000 099999 

3 2406136 000000 ,99999 H Ho8409 000000 
30 • 1894 oOODOD a99999 16 

63 
46 19 71 

H 38 
3600530 oOOOOO ,99999 

3306212 000000 099999 15 72 12 32olRl8 000000 ,CJ9999 
3, E, J 3 22osooo 000000 21 71 7 3101591 oDOODD a99999 .99999 
3D 65 25.0227 000000 18 27 2908636 .00000 .,9999,99999 
�2 7 2902576 000000 .. 99999 18 3705000 .o�ooo .9999934 47 
2\ 69 6 28.2955 000000 32 22 45 35.0758 

21 .. 3400530 ,DODOO 
oODOOo ,99CJCJ9

3l 2V 41 3002576 000000 .99999 34 a99999 
49 3 22 09167 000000 0999-99 18 72 9 3203182 000000 

2l 25 46 35,1439 000000 45 18 38
• 

5000303 000000 .99999 
18 32 

"' 18 

2706667 oO 0000 28 67 2705076 oOOOOD.99999 ,99999 
25.b894 000000 69 5 29028 03 000000 .99999 ,99999 

33 2706818 oOOooo ,99999 41 3107045 'oDOODO 099999 

(15) 

37 3 

21 

54 
71 ll 13 

13 

9 

4 

47 

4 

23 

37 
54 ,99999 

35 
48 

,99999 
39 

.99999 

38 
.99999 

69 
33 

34 
,99999 
.99999 

37 
42 

53 43 
,99999 

31 ,99999 ,999 99 

43 
35 47 17 

39 

.99999 ,99999 

55 
41 ,99999 

29 
.9 99 99 

41 ,99999 

43 49 
40 

30 19 ,99999 
,99999 

.99999 

,99999 
31 49 

53 
19 
50 

.99999 
72 ,99999 

23 
.. ,99999 

59 • 99999 
17 

70 
,99999 

,99999 43 

TABLE D 

u X2 P<Al CUH P<Dl X2 Pl Al CUH P(Dlu V 

so 46 3 25.2576 .. oouoo ,99999 29 38.9167 .0000047 ,999'1'9
11 54,'+31R .. o O O Or, ,9999927 25 47 37.7045 oOOODC 15 73,99999

3, 23 •6 .56, 4 773 .00000 19 •3 34. 7348 .99999 ,'l O OC r1 .99q99
2036 43 l3.4091 oOOUOD 28.99999 17 31,5682 .oooou

000000 , 99999 46 51 .O�OO?14 72 13 32.4-394 1 24,4167 ,99999
32 64 3 25.5 303 oOOOOD

47 

• 9999 9 H 18 .0000041 33,2576 .99999
3800076 000000 ,99999 60 2 ,OCO (10 

• ocoo r, 

17 37 24,484A 
40.416742 18 3009545 oOOOOO ,99999 26 25 .99999

19 72 8 3206667 oOD ODD ,99999 30 &S 3 ,/1000':'27,6.1!18
22 29 48 3905076 oOOUOO ,99999 17 73 9 34 .5530 ,0 :,oo :' .�q999
15 38 46 36.8182 000000 , 99999 H

21

17 31,A712 ,OC'O!lO
.oooc� 

,99999 
,99999 H 73 12 34.5985 

., 50 
30 48 3905 455 o 00 o OD 

a 28 48 3'1.5 758 oDODOO 24.9394.99999 ,oooor. ,99999
2651 45 3 2602500 o 00 D DO 4• i9999 30,4167 .ocoo:i ,99999

•9 17 2908 258 000000 ,99999 36 61 2 25.0227 oOOOOC
50 17 32 29.8 712 oODUOO ,99999 48 40,7576 oOOOCO17 

4728 38.2576 000000 ,99999 15 4724 39.3409 .00000 a99':i99
38 19 J3.1439 oO O O 00 32 21 000000, 99999 46 3A.2.54A
20 31 48 39.6 894 000000 3.99999 2B,553U .u (100 ') .99999 

2909318 000000 .99999 18 73 848 17 H 34 .8409 .00000 ,99999 
51 17 30,0 682 oOOooo 20 45 37.1667 oOO??O34 
24 27 48 390 7 500 000000 27 2, 48 40.9091,99999 .nooo .9 99 99 
31 65 3 2605530 000000 099999 17 39 32,7348 ,00000 .99999

30ol 894 0 00 D DO , 99999 4R 49 2 25,5682 .rooo? ,99 9 99 
42 34,6364 .ue,009 ,99999 27 68 4 28o9 091 000000 ,99999

31.a 112 000000 
18

22 71 6 21 72 
50 22 47 

.99999 6 33 ,8182 .coooo ,99999
33 21 45 36 oO 682 000000 39.6818 ,OCOOO

.0000056 2 23o3 939 oO O O 00 35 62 2 25.6667 ,999139
42 2 23,3864 oDO O 00 23 71 5 32,734"a99999 .00000

18 40 32002303 000000 ,99999 S7 3 28.9167 ,,:,ocoo
52 l7 30 3004167 oOOOOD a99999 21 29 4206136 oO rooo 49 .99999

54 2 23.4848 oODOoo ,99999 22 2A "206212 ,ttuooo ,99999
57 2 2305076 000000 36 19 3604773.99999 44 .00000 ,99999 

42.7121 .oo�or32 48 39.9394 000000 a99999 20 49 

31 22 46 3703030 000000 .99999 23 27 49 4207348 oDOOOO
35 20 44 3502121 o DODOO 16 35 49 41 .3258 .ooooc ,99999
.6 17 36 3005985 000000 099999 42 17 40 3307500 000000 .99999
16 36 47 38.6212 o000 00 ,99999 49 26 o 303 0 000000 

19 
43 2 

5 3009 545 oOOOOO24 70 42,9167 oO??OO .99999,99999 
44 2 2306894 000000 34 63 2 2604167 000000 ,999 99 .99999 
39 58 2 250 7 275 o 00 D 00 ,99999 7 3502803 o?OOOO73 .99999
25 26 48
53 17 

4000303 o 00 0 00 ,99999 16 33 32 • 0758 .99999.coooo
29 3009167 oOOooo ,99999 24 26 49 4209545 ,000C0

32.1212 7 3501667 000000 .99999 49 16 3420 .00000
3 27oH85 oOOOOD 099999 5152 IS 32 

48 
32,1818
4105076 000000 ,99999 

.uoooo 
45 52 2 2400000 oOOOoo ,99999 28

48 16 352400530 00000038 2 3203182 ,99999.ocooo 
52 16 3145 37 3lo 1591 000000 ,99999 00000032,4394

418 33 48 4002955 000000 ,99999 25 32 o 0303 .00000 099999
38 1816 73 10 3404167 000000 36,1667 oO!iCOO ,99999 

(16) 

https://19,281.13
https://25,14.59
https://18.CC.82


TABLE D 

CHI SQUARE • POll/31, PUH91t ?212191 N=99 

u V w X2 PUI cu" PIDI u V w X2 PIAI cu" PIOI 

B 32 49 43.2273 .00000 .99999 H 56 1 25.7727 .�oooo .99999 

H 16 36 32.6667 .00000 .91J999 51 15 33 34.4318 .00000 .99999 

5l 16 30 32■8485 .00000 ■99999 50 15 H H.4167 .00000 .99999 

3l .0 46 39.2727 ·■OOOLIO ,99999 41 57 1 25.8258 .00000 ■99999 

25 25 49 
SD H 2 
31 21 H 

i\3,2803 .00000 • 99999 

�7.1439 .00000 ,CJ9999 

40.5530 ·" 0000 ,99999 

43 55 1 
21 73 s 
28 22 49 

2'5.8258 .00000 ■99999 

36,6136 .00000 ,99999 
o\i\,8939 .00000 ■99999 

23 68 3 
41 17 H 

3l 64 2 
15 H 10 

30,2576 .00000 ,99999 

34.9167 .00000 ,99999 

21.2121 .00000 .,,,,, 
36.81A2 • 0 ODO 0 ■99999 

49 15 35 
52 15 32 
53 H 2 
40 58 I

34,5530 ,00000 ,99999 

34,5985 .oroo� ■99999 

3 0,30 30 .00000 .99999 

25,9848 .00000 .,,,,, 
H 16 37 

3; 19 45 
15 36 48 

33,lf,67 ,OODOil ■99999 

38.3712 • o oo a o .'il9999 

�2.uooo .00000 .99999 

42 16 41 
44 54 I 
26 70 3 

36,6818 .oo,oo e99999 

25e9R48 .noooo .99999 

33.257fi .00000 e99999

5, 16 29 
i; 74 9 
1' H 11 

17 33 49 

2� 22 48 
22 12 5 
4; 16 38 

33.4091 .00000 .CJ9999 

3;.9939 .00000 .99999 

35.8939 ,00000 .99999 

'L�.6439 .00000 .99999

42.2121 .00000 .,,,,, 
3\.6212 .0000� .9CJ999 

33.8182 .00000 .99999 

48 15 36 
53 15 31
39 59 1
17 32 50 
45 53 I
30 67 2
25 24 50 

34.84 09 .00000 ,99999
34.9167 .00000 .99999

26,2500 .oo,�o .,,,,, 
46.6667 .00000 e99999 

26,2500 .00000 .,,,,, 
30,4773 .00000 .99999 

46.6667 .00000 .,,,,, 
2S 24 49 
21 73 b 

0.1121 .00000 e99999 

35.8712 .00000 e99999 

19 74 6 
15 75 9 

38,0303 • 00 0 0 0 .99999 

39.3409 .ooooc e99999

51 46 2 
17 74 A 

28eC909 .00000 e9999CJ 

37.1212 .ooooc .,,,,, 14 75 10 
23 72 4 

311.3258 .00000 .999CJ9 

35.5758 .00000 e99999 

32 65 2 
37 18 ..

28 .234& .00000 .99999 

37.B't85 .00000 .99999 

47 15 37 

54 15 30 
35,2803 .00000 ,99999 
35.386- .00000 .9999 9 

40 17 42 
4' 16 39 

36.2348 .ooooc .99999 

3�.6212 .00000 .99999 

38 17 44
38 600 1 

39,3258 .00000 .99999 

26.6212 .00000 .99999 

H 71 4 
1S H 49 

33.7500 ,DODOO .99999 

't4el667 .oooou .99999 

46 52 1
33 19 47

26,6212 .00000 .99999 

42.6136 .00000 .99999 

27 69 3 
21 28 50 
27 23 ., 
32 20 47 

31.7045 ,DODOO .99999 

'tS.8182 .00000 .99999 

H.2500 ,DODOO .99999 

41 .5303 • oooor .99999 

31 20 48 
16 75 8 
41 16 42 
46 15 38 

43.9394 .00000 .99999 

39 .. 5016 .0000� .99999 

31.9394 .00000 .99999 

35.8712 .o�ooo .99999

23 29 50 45.8712 .00000 .99999 37 6 1  1 27.0985 .00000 .99999 

22 27 50 
52 45 2 
13 H 7 

45.8712 .ooooc ,99999 
29 .1439 .00000 .99999 

37.5000 .00000 .99999 

47 51 I 
35 18 46 
16 33 50

21.09R5 .00000 .99999 

41,6667 .00000 .99999 

47.1439 .00000 .991J99 

3' 19 46 It O .'tl 6 7 .00000 .99999 26 23 50 47.1'139 .00000 .99999

19 30 SC 46.0303 .00000 .99999 29 21 49 45.�'t39 .00000 .99999 

30 21 4& 

23 26 50
41 16 '° 
31 66 2 
31 17 43 
3S 18 45 

43,0227 ,00000 .99999 

46 • 0303 ,DODOO .99999 

.55.5758 .00000 .99999 

29.3030 ,DODOO .99999 

37.7045 .00000 .99999 

39 .6818 .00000 .99999 

45 15 39
36 6 2  1 
29 68 2 
48 50 1 
17 75 7
20 28 51 

36.6136 .00000 .99999 

27,6818 .coco0 .99999 

31,7576 .00000 .99999 

27.6818 .00000 .99999 

39,8258 .0000� .99999 

49.1667 .00000 .99999

19 31 50 46.2955 .00000 .99999 21 27 51 It 9. 1591 .noooo .99999 

21 25 50 
15 35 49 

4 6 .2955 ,00000 .99999 

4,.7955 .00000 .99999 

25 71 
37 17 45 

3 3lte9167 .00000 .99999 

41.0985 .00000 .99999 

(17) 

33 ■99999 

.99999 
63 ,99999 

43 ,99999 

49 

35 ■99999 

52 
.99999 

29 51 ■99999 

45 
17 

34 47 

45 53 .99999 

75 
.99999 

51 
51 37 

31 .99999 

44 .,,,,, .,,,,, 
44 44 .99999 

49 .99999 

.99999 

33 .99999 

.999',19 

48 ,99999 34 .999 99 

.99 9 99 

53 .99999 

30 .99999 

43 
3� 23 
35 51 

33 .99999 .99999 

76 • 99999 

53 13 33 .99999 

54 31 .99999 .99999 

25 .99999 

5D 37 48 
38 • 99999 

54 32 .99999 

77 • 99999 

49 
37 45 .99999 

48 33 .99999 

57 
.99999 .99999 

43 .99999 .-;9999 

TABLE D 

u X2 PU> CU" PIO> u V X2 PU> cu" P<O> 

22 26 51 3� 66 1 31.0758 .00000 .9999949.2 576 .00000 .99999 

15 51 so• 7955 .00000 
46 H 39 38.7121 .00000 ■99999 

.ODD DD .9999919 29 51 49.2 803 
43 39.3485 .0000040 16

20 27 52 52.5985 .00000 ,99 9 99 28.3 712 ,DODOO35 1
i\1,0985 .0000041 15■9999920 74 38, 7121 ,00000 

29 20 50 49.212149 1 28,3712 .00000 • 99999 

37.5076 .00000 ■99999 

5
.00000 ,99999

21 26 52 52,6364 .00000 ,999 99 44 15 40
.00000 ,999991715 H 50 H,7273 • 00 0 00 45 • 0985H 

52,6667 .00000 ,9999919 28.oo O 00 ,9999927 22 so
25 52 52 • 7803 .00000 

52 52,8409 .o�ooo ■99999 

47,7273 
2249,4621 .OO ODD ■'3999923 25 51
IA,.,, 5 000 .oo O 00 18 30

14 40 39.5455 .00000 e9991J9422 73
6 42.6667 .00000 e999 99 

37,5 076 ,DO D 00 .99999 

44.9621 .00000 .9999932 19 7648

18 38.5530 .00000 .9999943,8 030 .00000 .99999 

46,5 000 .00000 .99999 

23 373 

32. 1894 .00000I30 20 49 
23 24 52 53.0303 .00000 .9999940,2 955 ,OD O OD • 991J99 

33,1439 ,00000 .,,,,,
618

31 67 1 32e1R94 .00000228 69

.00000 e999 99 29,1667 ,00,000 
29,1667 .00000 ,99999 

.CJ99',9 30 52 53.12121734 64 1
e9999951.3409 .0000027 2150 48

24 24 

1
46 44 .48,.8 .00000 .9999949, 7727 .00000 .99999 

.,,,,, 16

26 71 2 36.2348 .0000017 51-
42 .5985 ,00000

.00000 .99999 
40

49,8258 .00000 
38,5530 .00000 1543 ·1s 41 

40 ,5303 40.9091 ,00000 
36 17 46 43,0227 .00000 .99999 32 18 

36,8182 • 00 0 00 e99999 

39 16 H 41

.0000048,53D3 
24 23 52 53,3864 .0000051 14 34 

36,8939 ,OD O OD e99999 30 19 50 
36,8939 .o OD DO • 99999 52

' 

.0000052 14 

.0000016 
50,1136
53.50763135so 14 
47,3258 .0000028 21 50 48,4167 .00000 

14 

17 

.00000•U .6894 2076 9 75

8 H,5985 .00000 
ttl.8939 ,DO ODO .99999 

37,1212 .oo O 00 .99999 

37,1212 .99999
32 771414

.0000068 136 .oooco49 14 33,4091 
41,666 7 .ooooc .99999 

39 • 3258 
.99999 �236,6818 ,00000

50,1894 .oo O OD .99999 

324 72 14 

.00000 .999 99 52 1325 51

.00000 .999':1939,3409.99999 51 131 30,0 682 .00000 
30,0682 ,00000 

47 

28 20 51 52 • 0758 .0000065 1 
5 43,2273 .00000 .99999 

39 ,4621 
1815 76 8 42,0000 .00000 

50,2576 ,00000 .9999916 32 51 .oocoo 
14 39 15 45 H .2500 .0000037,5 000 .00000 

39, 7 500 ,000 OD .99999 

37,5 000 ,00000 .99999 

22 52 53.A485 .000004242 15
13 35 39.5076 .00000 .9999914 

16 47 46,5000 .00000 .999993638,0 303 .oo 000 
34,6 3'4 ,0000D • 99999 

47 14 

39,7500 
7 4•. 795!5 .00000 .99999 

.000001327 70 2
1542,2576 .0000016 76 7

.00000 .39 9 99 32 52 54,0000 1531 19
,DODOO
,00000

39 ,8258 
3 40,5303

2R .29!55 

47,4621 .00000 .99999 

42,6212 .00000 .91J999 49 13 
46,0909 ,00000 .99999 

38 16
18 22 H 

.99999.0000042 04 39.S 455 .00000 .9999921 H 

72 2 37.9394 ,00000
.00000 

2519 75 5 40,9167 .00000
56 0 28.303031,0 758 .00000 

26 22 51 50,7121 • 00 0 00 .99999 41 58 0 28.3939 .00000 .99999 
52 46 1

(18)

53 
19 .99999 

53 34 

27 
71 

54 
.999'39 43 

19 54 .99999 

53 54 
.99999 

.99999 
.99999 

.99999 

.99999 

53 3A 

19 51 
.99999 

.99999 

77 .99999 

53 44.3939 • 99999 

.99999 
51 43 

23 
51 76 .99999 

54 .99999 

.99999 

52 
.99999 

.99999 

78 
75 47 

17 77 
53 53 

37 15 47 .99999 
45 .99999 

15 49 
.99999 

27 53 
13 75 
49 

51 45 42 9999 .9

,99999 

TABLE D 

CHI SQUARE - PO <l/3) • ?114/9), ?212/9) N=99 

u V w X2 Pf A> cu" P<O> u V X2 P<Al cu" PIO) 

55 u 28.4167 .ooooJ 57.6439 .00000 .99999 .99999 25 2141 

13 38 '+ C .2955 4! .99999 28 52 55,8712 .00000 
41.8939 

• 0 0\)01,; 

• r..ouo.:. 40 5,
42 

D 28.5985 • 99 999 52 12 35 .99999.onooo 
43 '+2.9545 .00000 .99999 34 65 0 32,0530 ,DODOO .9999914 

45 54 0 28.6364 .00000 .99999 12 41.9394 .00000 .99999 

26 53 20 
H 

56.1667 .99999 27.uoooo 1 37. 7045 .00000 .99999 
:i 3 5!:lel894 .�oooo .99999 51 12 36 42,00 DO .oooor .99999 

32,1818 33 6D u 28.9091 .00000 .99999 51 48 0 .00000 .99999 
23 b9 I 34.73lt8 .00000 .99999 12 33 4 2,1364 .ooooe. .99999 

41.9167 • 00000 21 25 53 56.2soo .00000 .99999 43 13 
4S 53 28.9621, .00000 26 59.8485 .00000 .99999 
2> 21 52 :t4.4167 .99999 50.oococ 12 37 42.2576 .ooooc .99999 

28 56.3182 .ooooc .99999 2C 25 59,8712 .00000 .99999 

47.7273 .00000 .99999 

13 

13 39 40.9167 .00000 15 78 647 

31 18 5U 51.1212 .99999 23 H 2 41,6667 .00000 .99999 

47,7273 .00000 
.oooou 

15 77 6 4 5 .1'139 .99999 39 14 46 .oooco 
3l 17 49 49e7045 .00000 18 27 54 59.931A .oooor .99999 
3S 15 46 4!:I .u530 .00000 36 15 48 50,1136 .00000 .99999 

60.0000 ,00000 .99999 3S 61 0 29.3258 21 24 54.ocooo 
2422 56.4394 .00000 .99999 49 12 42,6667 .00000 .99999 
52 u 29 .3939 .00000 17 28 5447 

2� 52.9167 .00000 33 66 
60,1212 .00000 .99999 

0 33.0000 .ooooc .99999 
29 53 56.5530 .00000 .99999 18 4 46.2955 .0000017 

13 40 't 1.689't .99999 52 47 0 B.1439 .00000 .999994S .ocooo 
3; 16 48 lt8e6661 .00000 .99999 48 12 39 43,2273 .00000 .99999 

SA.25 76 26 20 .00000 ,DODOO .99999 

6 0.2348 .00000 
14 

62 29.R485 • 0 0000 .99999 22 23 54 
0 29.9318 .JODOO .99999 20 76 3 44,8030 .c !'DC 0 .99999 

46.2955 ,oooon .99999 23 53 56.7348 .99999 42 13 41 .ooooc 
1l 43.9394 .00000 31 17 54,9167 .00000 .99999 

60,4167 .00000 
53,4515 

lS 30 53 s;.ts93, .00000 .99999 16 29 
2, 73 2 39•7500 .99999 33 16 50 .00000 .9999 9 .uoooc 

55.0909 27 20 52 .00000 47 12 4 3.9394 4C .00000 .99999 
4; 13 41 't2.6136 .00000 .99999 29 18 56, 75 76 .00000 .99999 
29 70 1 36.1667 .00000 26 72 I 39.3485· .ooroo .99999 

63 0 3, 30 .4773 .00000 23 22 51 60,5758 .00000 .99999 
48,166 7 ,00000 .99999 30.5758 .00000 .99999 16 5H 

3 .. 2,6136 ,oooco .99999 38 49,6212 .00000 .9999914 

5 45.6439 .ooooc .99999 32 67 0 34,0530 .00000 e99999 

34.2121 • ooroo .9999916 0 57.1364 .00000 .99999 

48.0076 .00000 .99999 IS 30 54 6 0.81 e2 .oooon 
45 .9848 .00000 46 12 41 44.8030 .ooooc .99999 

52,3712 .00000 .99999 31.2121 .00000 .99999 35 
31 53 57.:H09 .00000 i; 13 45 47,8258 • 0000 0 .9999941 

17 50 52 ,2348 .coooo .99999 
43.6894 

19 58,9773 .00000 .99999 
43,6894 .00000 .99999 .00000 .9951.99 222 

0 31 .3258 .00000 .99999 24 21 54 61,0227 .00000 e99999 

45,8182 .00000 53 .8636 • 0 00 00 .99'J99 12 30 18 
47.'+394 • OD.DOD .99999 31 68 0 35,2121 ,00000 ,99999

37 14 48 51,66'7 · .0000 O 
1' 

16 49 50,9848 ,00000 ,999993\ 

(19) 

41 44 
37 0 

4 

50 0 

21 

22 21 

40 14 

64 35 0 

32 
41 42 
50 

7 78 

73 
.99999 

52 
40 

56 17 .999 99 

56 
45 43 

54 
55 53 
43 37 49 

34 32 .99999 

55 
53 

53 35 .99999 .99999 

23 55 15 
30 

.99999 

44 
27 

54 34 51 

55 
54 35 

43 
.99999 

.99999 

76 17 .99999 

55 .99999 

13 
49 • 99999 

49 43 .99999 

54 .99999 .99999 

.99999 

74 
40 

• 99999 

23 55 
53 

.99999 

45 

33 
.99999 

47 33 
46 

38 
57 54 

24 55 
57 .99999 

50 .99999 .99999 

,99999 

TABLE D 

u V w X2 P<A> cu" PIO) u V w X2 PU> cu" P<O> 

25 1 11,0985 .00000 .99999 

56, 0 758 .00000 
20 77 2 4ff • 0530 ,0 DO O 0 .99999

32 16 51 18 25 56 67.5682 .ocooo .99999
17 57,7500 .00000 

49,5 076 ,00000 
30 .99999 19 24 56 67.5758 .00\101'.1 .999 99 

13 46 .9CJ999 23 75 1 H .9167 .o,oco .99999

19 77 3 47,0985 •DOD 00 .CJ9999 67,666726 .00000
79 6 50,4167 .00000 .99999 

63.6439 .00000 e99999 

20 23 6 7.6894 .00000 .9999914 

19 25 55 19.15.91 .�oooc .9999911 
17 78 48,7576 .00000 .999994 25 19 55 65.6439 .00000 .99999

25 20 61,5758 .00000 .99999 16 27 
.oo O 00 .99999 

56 61 .8112 ,DODOO .99999 

.00000 .99999 18 26 3D 16 61 o 7727 
44 12 

63,6 818 
46.9848 .00000 .99999 13 55,4621 .oooou .999 99 

67,9091 5520 24 63,7121 .00000 
54,7803 • 00 0 00 

21.99999 22 56 .00000 .99999 

15 50 15 52 60.0530 .e.cooo .99999

17 27 63,8258 ,00000 e9'7999 14 ao 5 
59.8 030 ,00000 

53,5303 .00000 e99999 

53. 166 7 28 18 .99999.91J999 40 12 47 .orooo 
44,5530 .oo O 00 28 17 SI 63.871211 .ocooo 

21 63.8864 .oo O 00 .99999 28 56 68.1818 .o 000 0 
69 0 36,4 773 ,00000 • 99999 

44.s 985 •ODO DO .99999 

50,4167 .00000 .99999 

40.9091 
11 44 

52 11 36 72 0 .99999.ooooc 
44.6591 .00000 .99999 58,7121 

68,2348 
47, 3030 

.00000 .99999 

.00000 .99999 

.o O O O 0 .99999 

11 34 14 

51 37 44.7955 • 00 0 00 .99999 22 21 5611 

16 28 &4.0758 .oo O 00 e99999 53 10 36 
10 50 38 45,1439 .00000 .99999 

.. 8.3030 .oo O 00 
lt7.31A2 .0000011 

H12 52 10 37 47,4394 .oooor .99999 

47 • 7273 22 22 55 64.1667 ,DODOO .99999 

45,8182 .00000 
51 10 38 ,00000 .99999 

.00000 ,99999 21 192 3 52,0076
15 19 265 so. 7 955 ,DODOO

51,3409 ,00000 .99999 

18 .00000 .99999

10 3939 50 
66 ,3485 
48,1667 .0000� .9999947 

36 53,8 636 ,DODOO 22 76 I 46 .9848 .00000 .9999914

39 11 45 51.8258 .onoo .9999911

1926 
45,6439 .00000 
62,2348 ,00000 20 56 68.666723 ,00000

15 29 S5 .99999 36 13 so 57. 7500 .ooooc64,4318 ,OD 000 
42.954524 391 .00000 12 48 55 • 0909 .00000 .99999

4&.2955 48 .9999911 78 2 50.3939 ,00000 .99 9 99 

.00000 .99999

.oouoo 19 

29 70 37,8485 .00000 .999990 •9 10 40 48,07576 
21 64 ,5 530 ,OD O 00 .99'399 

58.8485 .00000 .99999 

15 80 4 54.0000 .00000
31 16 52 31 15 62 • 916 7 ,DODOO .999 99 

42 12 49, 7 727 ,DODOO .99999 

60,7348 .oo O 00 .99999 

26 73 0 42.5985 .00000 .99'999

17 5329 29 16 54 , •• 8485 ,DODOO
15 51 57,3409 .oo O 00 .99999 48 10 41 49 • 50 0 0 .99999.oocoo 

47,0 985 ,00000 .99999 14 52 61.3636 .o O O O 0 .99999 

53,3864 
69,2045 

,00000 .99999 

.o O O O 0 .99999 

11 41 

18 78 3 42 11 
13 

49,5 000 ,UD ODO .99999 

53,3258 ,00000 .99999 

63,0 000 .00000 .99999 

24 19 5648 

18 24 71,5909 ,DODOO .99 999 

.00000 .99999 

27 18
65.0455 .oo O 00 .9999920 27 17 55 67,1591

71,6439 16 79 4 51,3258 ,00001 17 25 .00000 .99999
35 14 56,2121 ,IOODI

11 42 48,0530 .00000 
42 50,3939 .0000047 10 

19 23 57 71,6439 .00000 .99999 

57,1667 
46 

28 71 0 39,3258 ,00000 ,9'999
12 46 51,3 939 .00000 ,99999 16 2' 57 

38 12 ,00000 e9999949

71, 8030 .00000 •11999941 

(20) 

.
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TABLE D 

CHI SQUARE - PC.(1/3), Plt4/9>, P2(2l9) N=99 

PlA) CUM F(OJ U Y W X2 PCA> CUM PlO> 

23 2� 57 71.tiw3G eOOOUL .99999 23 76 0 •a.5r3o .00000 .99999 
35 13 51 
•> 1� 43 

6�.1894 .oo,ou .99999 
st.4394 .o��ou .99999 

H 9'3 53e8258 .00(10� .99999 
38 11 5� 61.1439 .00000 .99999 

15 21 57 12.�6ei .oooc� .99999 35 12 52 64.3030 .ooocc .99999
21 11 1 
,1 21 57 
41 11 47 
25 18 56 
25 74 � 
1; eu 3 
Jl 15 54 
1� 79 2 
,s 1: •• 
l2 14 53 
22 2U 57 
2, 16 ss 
S7 12 50 
1\ 81 4 
-� 11 48 
S\ 13 52 
s, q 36 
�, 9 37 
�\ lu ,� 
2i 17 Sb 
52 9 38 
23 1� 57 
�1 � 3� 
,H 75 
2J 7A 
so 9 •� 

.,.1s91 .o�ou� .99999 
12.t6e2 .o�oou .99999 

'"O:lC 55.t,985 ,O9 e99999 
b9,84�5 ,JOOU� ,99999
44,3939 .ooouc .99999 
s�.6212 .000�0 ,99999 
�5,9318 ,ULOOO ,99999 
s2.e•o� .�ooo� .,,,,, 
52,6364 ,ouc�o .,,,,,
64,1667 ,C03JO ,99999 
72,4394 ,OJO�n ,99999 
6s,c1se .oooao .,,,,, 
59,j939 ,OUOOQ ,99999 
56,78U3 ,OOOOU ,99999 
56,9621 .oooou ,99999 
62,7R03 ,OOOOU ,99999 
50,1136 .ooooc ,99999
50,1894 .oooco ,99999 
53.98-8 .c0000 .99999 
70 .5985 .0000� •99999 
5u.,l67 .o��J� .99999 
12.9167 .woooL .99999 
�0.1955 .�coo� .99999 
,f..2955 .riOOC:.: .99999 
519.4394 .uooo� .99999 
s1.32se .o�ooo .99999 

25 17 57 74elR94 .COOOC .99999 
19 7 9 1 53.8258 .00000 .99999 
22 19 5A 76.7803 .o�ooo .99999
46 � 44 54.9621 .00000 .99999
41 B 48 58.939• .00000 .99999 
30 14 5� 70.2273 .00000 .,9,99
28 15 56 72e4lf7 .OOOOC .99999
32 13 54 68.4167 .0000? .99999 
,s 9 .c; S6.2so� .o�ono .99999 
37 11 51 63.4621 .roooo .99999· 
23 1 A 58 77.3030 .ooooc .99999
26 JG 57 74.98•a .ooeoo ,99999 
22 77 0 s?.4167 .�oooo .99999
34 12 53 66.9848 .00000 .99999 
16 81 2 SA.0530 •00000 e99999
17 23 59 80.0016 .00000 .99999 
54 8 37 53.0455 .00000 .99999
40 10 49 60eR9J9 .,oo�o e99999 
18 22 59 8�.�4,5 .oiooo .99999 
16 24 5 9 8,.01s8 .000oc .99999 
53 8 3A 53.2121 .oon�o .99999 
1, 82 3 6J.1667 .�!)CO� .99999 
52 8 �9 53.530, .�000� .99999 
•• 9 -6 57.6B94 .oo�oo .9�999 
19 21 59 ao.1894 .�oc,� .99999
15 2� 59 8�.2��� .�O'lO� .99999 

!i 12 51 
13 23 5A 

61.7727 .COij�'I .�9999 
75.7500 .uooc� .99999 

51 8 • C s•.o��u .,no01 .99999 
H 17 58 11.931� .oe��� .99999 

17 21f 58 75.7576 .UC.DO? .99999 20 2 0 59 8C.4�9• .�OOJ9n .9999Y 
-5 1� ,6 
31 11 49 

�5.•8•A .c�OJO .99999 
58.9773 .oc,ot .99999 

50 8 41 54.6212 .�10,, .99999 
18 HO 1 56.31�? .oo�o� .99999

4i i 41 52.J076 .JOCOO .99999 29 14 56 7 3.484� .cooo1 .99999 
1� �2 58 75.84H5 .oooor .99999 36 11 5:? 6�.931e .eooo� .99999 
1; 25 SA 75.8712 .i;oooc .CJ9999 31 15 55 71 •• 621 .0000? .99999 
2� 1� �5 
31 llf 54 

;9.��85 .OOOLl .99999 
67.1212 .�uo:� .99999 

43 9 4 7 s q.2Ro5 .�ooo� .99999 
39 1 n 5 o &3.��or .o�c,1 .99999 

2, 1e 57 
i' 21 se 
15 26 5k 
11 8� � 
1s ei J 

13.sooo .c�o�, .99999 
76.o53� .ouo�J .99999 
76.C9ij9 .�t�JO .99999 
ss.39j9 .oc��o .99999 
�1.�4�9 .u�o�� .99999 

27 lt 57 1s.��6• .�o�n� .99999 
49 8 ,2 �5.3959 .�o�co .99999 
21 19 59 8lJ.7955 -��'J["I .99999 
33 12 54 b9.8lP2 .�oo�� .99999 
21 78 n 52.6364 .r no�J .99999 

27 16 So 
j5 13 53 
•3 ., 1t2 
42 1� 1t1 

71.�54� .��OOv e99999 
�S.5227 .�OO�w e99999 
st.11,1.1:J .coc:i·19 .99999 
�1.1364 .o���� .9�999 

4A 8 't .5 56.3182 .l;'JC: J .99999 
25 H 5R 7H.6�67 .co1oa .99999 
,.� 5 4" 61.02�1 .oo�o� .95999 
22 le 59 RJ.25�6 .o��oo .99999

21 2, �a 1, ... %36 .uoc1J:.i .r:,9999 41 P •4 57.3q3q .OOQ01 .99999 

(21) 

9 52 

H 7 •5 

30 12 57 

46 

46 7 

•1 9 49 H 8 50 
18 81 C 

26 15 58 

1 47 

7 38 

53 

8 47 44 

�1 

25 1• 6ft 

7 •2 
9 51 !3 1� 56 

25 1 S �9 

4b 
4A 

9 55 35 
C.6 15 6j ,2 

7 SC 4 2 

TABLE D 

u X2 PlA) cu" P(D) u V x2 P(A) CUM P<Cl 

69.5U7� .l)CjCC .999S9 
.oc:L•J 

3A38 10 51 65.2576 .00000 .99999
R6.4b4-'1 .9999915 82 2 o0.8182 .COOOO .99999 23 16 60
81.5!"7E. .C'0jC:., .99399 
61.:985 .O'lGCC' .q99�9 

2 8 13 5835 11 53 68e55JO .00000 .99999
30 13 56 74.6591 .00000 .99999

19 19 61 89.2603 .i.of-LUO .999�9 
79.L273 .l.nHOO .99999

2A 14 57 1,.8939 .OOllCO .99999
84.59J9 .00000 .9999917 22 60
E'i,,,.167 .ooor.,o .99999 .C:6 1, 59 s,.16&7 .vo�ca .9999916 23 60

77.325a .u�ooo .9999932 11 568 45 58.6212 .aocoo .99999
89.6212 .(llj('?[I .9999958.9167 .O!)OCO .99999 20 18 61 

.99999 
17 81 1

62.'4167 .99999 4681.a,5&23 17 .o,roo.oooco 5, 
62.9167 .coooo .99999 &7.C3iJ.5 .COll'l� .99999 

59.9318 .03003 .9999918 21 60 eq.4773 .0ltuu .99999 
�2 12 55 12.acJu 15 83 1 �4.4318 .cococ .99999 .99999.uauco 
15 24 60 84.5455 .00000 .99999 2' 15 60 87.2045 .cocoo .99999

1,.sc16 .ocr,uo ,99999 37 9 5� 72.C076 .wcoo: .�9999 
8,.6667 .o�ooo .99999 34 IO 55 75.803!! .1JOOOO .9999919 20 60

20 79 0 54.9 621 .oooco .9999'? 21 17 61 90.0682 .OllCIOO .99999
63.886� .OIJOO'l .9999937 10 52 t!7eS667 .00000 .99999 •5

45 8 46 60.� Joe .ooaoo .99999 54 6 39 59.3182 .OIJCOO .99999
34 11 54 71.3258 .coooo .99999 40 8 51 69.1667 .ere�� .99999
2 0 19 60 84.9621 .00000 .99999 53 6 40 59.6667 .coco� .99999

56.1136 .0J�U0 .99999 29 12 58 82.6667 .occoo .9999954 
27 I 3 59 85.1591 .rOC(IO .99999 

60.1667 .oc,;o-, .99999 
4 n 9 so 6 •• 9621 .uuooo .99999

39 56.3712 .00000 .99999 52 6 417 

16 59 82e5COO .�0000 .99999 31 11 57 ao.5s:H .091)�'l-:, .99999 
65.�076 

24
n QIJ('J

22 I 6 61 90.6212 .C.:'Jlt(IC' .99999 
oO'.C-CL 

•4 .999791 40 56.7b�J ,OOUUO .99999 7 48s2 .9
01.5.3113 .ou��o .99999

93o50H 09999921 18 60 85.3636 .oooco .99999 16 21 62
15 2 2 62 93.5455 .O•)(C'J .999Q9

.99999 
29 13 57 78.0076 .c�UOI) .9999'1 

57.34C9 .uo�uo 51 S 42 60.P.ld27 ,.1
12 56 

.99999 .ocoo,
93.s1se .�o�oc 1 7 2 0 62 .9999915.9394 .oJooo .9999931
88.�3�3 .c:irc:J .9999927 14 58 R1.h4545 .oOGOO .9999q

65.6894 .00000 .99999 36 9 54 74.6591 .ccrc� .9999921' 8.l
36 11 53 70.2273 -�0000 .99999 IA I 9 b2 CJ3.750C .(lt'GO!) .r,9999

.�ur.oo .99999 5� S8.J5.30 .00000 .99�99 5 0 6 45 61.62]2
78.8182 .0J�00 !9 67.1�91 .oowoo .99999 e999S9

16 82 I 
43 8 48 
19 80 0 
33 11 55 
22 17 61.. 

61.6212 .coooo .99999 
63.21�1 .00000 .99999 
57.3939 .oocoo ,9999�
74.2!:,tJO .u:1000 .99999 
as.a 112 .tioi.ec. .99999 
83.2980.5 .1,;0C!:0 e99999 

39 8 52 
l7 A2 0 
•3 7 499
19 1B 62 
4q 6 44 
2� 15 61 

71.lf545 .C0".'10(1 .99999 
62.s1se .c,�oo .99999 
67o28�3 oCCCCO 0�9999 
94.L305 .0Ct'0? .99999 
62.575A .uo�o� .99999 
91.2eo3 .orcoc .99999

58.9167 .i:;oo•JO .9999q
lb 22 61 88.8939 .OOGllO .99999 2 B 12 59 86.2576 

7 43 llf d' 1 67.34k5 •L·IJOOO .9999949
.c�o�.:, .99999

17 21 61 88e9lb7 .n��OO .99999 6 45 63.6818 .( :1000 .q9999
7 lf4 59.9 :u8 .ootioo .9999q 2 •. l 7 62 94.,161 .oo�o� .99999 

88.9773 .l'OCCO .c;9999 .l :, 11 5B 1= 25 61 83.�31e .��cc� .9q999 
.ooc:o\.9 .9999918 20 61 89.0455 .0000� .99999 11.4s21 · 

8 49 65.094�5 .fJ)IJ')u .c;,9999
72.9394 .OJCIOC .99999 

88.9621 .l-CQOU .99999
35 10 Sq &9.2045 .r1:ici� .99999

(22) 

!, 4R 

37 

31 

40 
54 4 41 

• 42 
36 7 56 

52 
!; 50 

39 6 54 

5 51 
7 57 

lf9 .. .  6 

4 4 7 

2C 14 65 
5 53 

TABLE D 
:Ht SYUARL - PCtl/3>, Pll4/9J, P2f2/9) N:99 

U V W PtA) C1J� PfDJ U V W X2 PCA) CUM PCD> 

3:5 b !>3 73.6931 •.J<JCl90Jl .9��99 lA 17 64 103.56982 .oo�o'l .99999 
'ti 6 4b >'4.939't .�'.:'l;:: .95999 <2 1• 63 l00.53C3 .�,,,� .99999 
32 1- �7 Al.9A4d .1rc�� .9�99� 41 6 � 2 75.6667 .90�CO .99999 
�- l• 61 92.J455 .LUUClJ .95999 27 11 61 9•.9773 .oooc, .99999 
21 lb i2 94.�n':ll .�OJOJ .99999 34 a 57 85.1667 .o,9oo .99999 
41 1 �1 11.,Au3 .�oou� .99999 46 

;;.j485
bS.3258 .ou�ou 

1n.,161 .oooor. .99999 
92.3939 .ooo�o .99999 4; 6 47 

1; 
.99599 29 10 6C .uoo,c 

&3 .99999 7 55 a1.09es .oc000 .99999 
15 21 td 98•250.J .JOUut .9'1999 14 AS 0 11.1,39 .0000� ,99999 
1; 2� 63 9S.�576 .ur-�J� .99999 19 H 64 
�7 

103.9394 .oo,o, .99999 
b Sit 7�.lfA'tA .JJ00� .99999 25 1:0 62 97.9394 .co�oo .99999 

9 59 90.1894 .OOOJO .99999 j\ 9 �� 8:-... 167 .:i:.-:.io� .�9999 
11 1� L.5 9&.371� .ooou� .99999 45 5 49 72.0682 .00000 .99999 
21 1� 6� 9u.�OOJ .�CJOC .99999 23 13 63 101.2803 .00000 .99999 
21 ll 59 87.'4621 .JUOJO e99999 � 55 77.9848 .00000 .99999 

6fel36• .0000� .99999 �2 15 62 i�.5076 .0000, .9�999 
67.9091 .J�O��45 b �A .99999 2 0 15 64 104 •• 167 .�ooo� .99999 

li lH u.5 9�.59u9 .o�oc� .99999 53 66.6667 .�00')� .99999 
83.9318 .nooo� .99999�� � ,. , ;2.&5'11 .uct,u.., .9999':I 

si 73.�076 .o�o�u .CJ999'1 .13 A 5A sa.36.56 .oo�o� .99999,; , 
25 1� 61 92.CJ167 .ctu19<J .99999 • 4 3 67.34P5 .oooor .99999 
Jl 1� 58 �S.!03J .O�O�il .99999 .4 7 3.8712 .coori:t .9'J995 
5} 5 41 b.5.0985 eOOOOO e99999 15 19 65 lOA.0682 .�oooo .99999 
1� 17 63 98.9167 .�9DCO .99999 16 18 65 lOA.1667 .009�0 .99999 
s2 s 1t2 �.5.6894 .ooooJ .99999 2A 10 61 9b.1667 .o,!)�0 .99999 

6f.elR18 .0000� .99999 4� 6 't9 69.b212 .GOOO� e99999 51 4 44 
j; b s� 19.�213 .coo,� .99999 26 11 62 9A.9621 .9no��� .99�99 
51 64.'t31A eOfl'J.:·: 4� .99999 21 14 64 1�5.�"00 .oo�o� .99999 
�5 '1 :i1 1:d.'i221 .or1l',� .99999 8�.4S4S .�ooce .95999 
&.5 14 �2 96.�Jll .ooa�� .9999� l 7 1 7 65 10Ao5112 oOOuo" 09�999 
2) lL bj �CJ.j4h5 ecO�L� .99999 3: 9 6 0 93.1500 .oa�o� .9999� 
J1 7 �, 7�.A&b4 .�bOO� .99999 24 1 :' 63 102.1364 .�o,�n .99999 
�J 4� �� • .5£�b .00000 .9�999 50 4 ·� 69.1��7 .oon�ry .99999 

75.8258 .�CO�" .99999 lj A4 b�.,�lA .coOOG .9�999 43 
4� t.. 5. 11.��'tl-l • .J'l!l('.l.;;9 .99999 35 

91.1439 .uOCOC 
86.9167 .01�r, .99999 

�� il b� .99999 18 IL 65 JCA.6818 .COCO� e99999 
2; 1� �1 9,.��.59 .uo�o, .r:,9999 1�.�030 .ooocn .99999 
'ti � ,.� 6� • .511i .�oo:c .95999 32 8 59 91.7121 .�OC10 .99999 
JJ 1� �� 8�.1121 .�oooc .99999 22 13 64 lCS.6�94 -�o�o� .99999 
�; � �� H2.l�l� .O!l01JJ e99999 3A 
�l l� b, 9�.k864 .O�JOU .99999 4A 

6 55 83.0758 .0000� .99999 
11.5,09 .00001 .99999 

1; 2u 64 1�,.�90� .oocor .99999 42 5 �2 
�, 91.�221 

77e9318 •0�000 e99999 
13 6� .99999 19 15 6 5 l09e09R5 eOOOOG .99999 .c:oct 

4� 5 'tb �7.S6b.Z .r-C,Gi:O .99999 27 10 62 100.0909 .00000 099999 
1; 19 b4 1u!.Jtt39 .ooc�ij .99999 25 11 63 
33 7 �4 7&.4167 .C�OOJ 

101.0,Rs .oo�co .99999 
97.4&21 .00000 .99999 .99999 29 9 61 

.. 2 b 51 73.��oc •JOOGV .99999 47 4 48 13.0303 .00�00 .99999 
.12 9 SA 86o78u3 ou000L 099999 34 7 58 90.0530 .00c00 .99999 
17 lff bit 103.3r,3g .UCOOC e99999 

6A.9lt7 .c�oo� 
109.6212 .0000c .99999 

47 s 47 .99999 '11 80.1894 .uococ .99999 

(23) 

.99999 

• 59999 
.99999 

3 43 

5C 3 46 

17 15 6 7 
7 61 31 

• 7 
5 57 

41 4 54 

9 64 

TABLE D

u X2 PU> CUf1 PtO> U V X2 P(Al CUf"': P(O) 

"! 7 b �6 �S.81f85 .CO LOO 24 10 65 112.7727 eOCClflJ .99999
L 3 12 E,q 106.4848 • 0 0 0 00 

8 60 
.99999 28 8 63 106.b2J2 .OOC'OO .99999

31 95.2121 .000LO .99999 J3 :, 60 9R.4545 .CC')('Q .99999 
4 55 .rocJ� .9�99915 18 66 113.1818 .00000 • 99 99 9 4� �7.34B5

46 4 •11 1,.6212 .00000 .1:19999 56 5 58 93.750f .rCOLJ .99999 
16 17 66 113.3258 .00000 .99999 19 13 67 ll9.F.25B .Love: .999r;9

.9999916 66 113.5758 .0ooco o 9999 9 22 11 6!> 116.1H67 .!:CIIJC"I17
H 5 54 82.S':'85 • 00 0 00 •s 3 51 80.7955 .Ci01iCl' .99999
,1 13 65 110.2 500 •000 00 
45 4 50 

3i.o 7 b2 104•1136 .Ol:C!OC e99999
1

7 59 
76 • 3 636 .00000 .99999 54 2 1t3 73.SO'lo .,0�0L9 .999q9

68 123oSl82 oCOCOO .999999.5.3 ,09 • 00 000 .99999 15 15 
10" • 166 7 :?6 1 0 63 .00000 • 99 99 9 53 2 't4 74.2121 .co,c� .99999 

82.7803�It S q2 69.7500 .00000 • 99 99 9 
6 57 

,.4 5 52 .99999.acooc
% 88•7727 .00000 .99999 39 4 56 91.1.tJOO .OQ(l(IU .99999
2B 9 62 101.3258 000000 099999 20 12 67 120.,394 •"0('00 .99999 

70 .3712 .00000 .99999 16 15 6q 124.0531 .oococ .999q9 
52 2 45 75oJ758 ococr� 099999 

53
24 11 6• 1C7.3864 .00000 .99999 
l A 15 b6 113.9318 .00 0 00 .99999 3L 61 101.9R•e .oo-,�o .3�999 

• 51 7802576 .uoooo .9999'1 25 65 1150825& .uotoc 099999
8 61 9808636 000000 .9999q 35 5� 96.9167 .ccoo, .99999 

.99999 .o�r.��3 •4 71.1439 .00000 21 A s• 110.1213 .99999
39 5 55 85,1591 .00000 .99999 23 1c 66 111.303r. .c:ooo�, .99999
22 12 65 110.98-8 .000�0 • 99999 �l 2 46 76.�909 eOQOOf'J .99999 

6A 12•.3939 .�,�cc
3 53 

�l 5 •s 72 .o 682 o 00 C 00 .99999 11 1,
't3 

.99999
19 H 66 11,.3939 • 0 0 C 00 .95999 

91.8485 
84.9167 .ooocl .99999

35 6 58 .00000 .99999 29 7 63 1�&.�076 .ooooa .99999
43 4 52 AO. 3 OJO .00 OJO .913999 s� 2 47 

73.1439 .00000 .99999 3A 4 57 
77.2576 .o,o�o .q9999
92.eJ3u .uo,�J .99999

32 7 60 96.7803 • 00 0 00 • ':19999 21 11 �7 121.1591 .C�Dl1 .99999 
,7 9 63 105.3409 000000 099999 18 13 68 12tt.e,,:.19 .... -:-.rcr. .391;,909
,5 10 64 108.3939 o000u0 .9-9999 4q 2 �A Jq.575� .(:-�,:,.: .999',9
49 3 H 74.3712 o00C00 .':19199 3tt s er 1�0.2:Jtt1-i .':.E"� .99999 
38 5 56 87.8712 .ooo,o .99999 
15 17 67 l18o•!l8 .ootuO .59999 31 6 62 lCS.6667 .��rOJ .99999

,2 3 54 A7.,rq5 .S�•O(IC .39999

20 13 66 114.9621 ou�c oo • 99 99 9 48 49 80.0,ss .t��r� .q9999
114.984�29 8 62 ll2o6667 o o,J o oo .119999 2f 0 65 

• 0 J M to42 .999994 53 H2o500l 
.ctov� .q9999

2q � 6� 118,2955 .�ClOn .q99�9
.57 95.7576 .or-o,:;c .999q92� 11 65 111.8258 ouOO�L • 99 99 9 SA,

It 16 6 7 118.b �1.2 000000 .99999 19 12 68 125.393i .(�COO .99999 
••.:.,(10� .999'?9•A 3 ,a 75o7500 ooo�oo • 99 99 9 2A 7 64 112 • .'.'53f 

95.C758 o 0 0 0 00 .9999534 6 59 41 5 55 89.64139 .t :iooc .99999 
11809167 .OJOOO 099999 ,2 10 67 121.9E'ilff. .�\OOJ .99�99 

15 15 69 �29.34�9 .:c�o� .99999099999.00u00l 00.3 712 
o00 0 00 .99999 47 2 50 Al.6667 .OCOO . •  q9999 

61 103.1045 .c��o1 .99999 
3 49 77.2803 

.99999 3390.7348 .00000H s 
Jl5.6 31>4 .00 000 o 99 999 16 1, 69 129.C.212 .cccoc .9999921 12 66 

.99999 30 ; 63 1�9.5oou .ootoc .9999984.8•as .00000 
•99999 46 2 51 85,4394 .roto� .9999918 H 67 119.3182 .00000 

26 H,05O76 .00ouo .99999 20 11 60 126.0530 .0000c .99999 
•00 0 00 099999 36 • 59 98.8636 .cico0:.- .9999946 3 50 78.9621 

(24) 
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TABLE D 

-CHI SQUAR[ p (; ( l /3) 11 Pl<lfl9>, P2(2/9) N:99 

"V X2 P(A) CUM PCO) u V w X2 PIA> CUM PIO> 

•a 5 5 o 92 .2:3't8 .�00GC .99999 19 10 70 136.959• .00000 • 999'39 
l7 
25 
45 
25 
21 
32 

13 6 9 130.J076
• 66 1190.393, 
2 52 85,3636 

9 67 122,910 7 
7 65 11 s .2so, 

5 62 107.3258 

.ooooc , .99999

.0000�0• .99999 

.oooou ,99999 

, 00(100 ,9'J999 
.oouao ,99999 
.uoooo ,999CJ9 

35 
45 
16 
39 
24 
22 

3 61 107.♦621 .o�ooo .99999 
1 53 90.0682 .oooco .99999 

12 71 141,1667 .00000 ,99999 
2 58 100,0909 000000 ,99999 
7 68 129-.7500 .00000 ,99999 
8 69 133,5303 oOOOCO e'J'J999 

3� 5 57 9, ,977 3 ,00000 .99999 26 6 67 126,34 85 000000 .99999 
19 
3; 

12 69 UJ.5000 
• 6:.J 1,2.1212 

.00000 
.oooou 

.99999 

.99999 
31 
H 

4 6. ll 60666 7 .oooot'I .99999 
1 54 92.23�8 oOOOOO .99999 

a 

5> 
H 68 126.8182 

l •• 77.386/t 
o O oooc, 
.00000 

.99999 

.99999 
17 
20 

11 71 1�1.6�39 .00000 .99999 
9 70 137.689� .00000 .9999'3 

23 
H 

6 64 113.4848 oOOODC .99999 
< 53 87.•39• oO aoo o .99999 

34 
28 

3 62 110.9621 oOOOOO .99999 
5 66 123.3258 000000 .99999 

55 
52 

l 45 78.189• •• ooot .99999 
l 46 79.H59 • :J ooa: .99999 

38 2 59 10300758 .00000 .99999 
54 0 •5 81.4091 000000 .11999'1 

13 II 59 131 • 0985 .c 00 C 0 .99999 45 l 55 9�.5530 000000 .99999 
4l 2 54 a�.&Ei&7 000000 .99999 53 0 46 82.3030 oOCOOO .99999 

3 58 97 .8712 .00001 .99999 11! 10 71 14202273 000000 e991J99 
15 l'I 70 135.0000 .00000 .99999 52 0 47 83.3485 000000 .99999 
51 l n 80.2500 oOOuOC .99999 23 7 69 13405530 • 00000 .99999 
2l 8 67 123 .95-\5 oOOOOO .99999 30 4 65 12006818 oOOOOC .99999 
31 5 63 111.0985 .00000 .99999 25 6 68 130.9394 .I'.' ooc 0 .99999 
�!t 7 66 120.5985 .oooou .99999
31 • 61 103.5303 .00000 .99999 

37 
21 

2 60 106.2121 .00000 e99CJ9Cj 
8 70 138.5455 .00000 .9':i999 

22 9 68 127 .689'+ e\10000 .99999 35 3 65 ll"e6136 000000 .99999 
I& 13 70 135.3258 .00000 .99999 
50 l 48 Bl.5076 .00000 .99999 

42 1 56 9700227 .00000 e99999 
51 0 •8 84.5455 000000 .99999 

28 6 65 117.6212 000000 .99999 15 12 72 1Ho7273 000000 .99999 
42 2 55 92.G455 .00000 .99999 
43 l 49 8.?:.9167 o 00000 .99999 

27 5 67 12707045 000000 .99999 
50 0 .9 85.8939 000000 e99999

57 3 59 lll0.9167 000000 .99999 19 9 71 142.9167 000000 .99999 
21 10 69 131.8030 .o 0000 • 99 999 16 11 72 1"7-1-\39 .ouooo .99999 
17 12 70 135.7576 .ooo,c • 99999 
3l • 62 109u,909 oooooij .99999 
30 5 64 115 .0221 oOOOOO e99999 
48 1 50 8" .�773 .00000 .99999 

41 l 57 99.6439 000000 .99999
36 2 61 10905000 .00000 .9CJ999 
49 0 50 87.3939 000000 .99999 
29 • 66 12408485 .00000 .99999 

2 56 9tt.5758 e00Qlj0 .99999 32 3 64 11804167 oOOOOD .99991) 
2; 7 67 ll5.0985 000000 .99999 48 0 51 89.0455 oOOOOO e99999 
25 B 68 128e6b67 000000 .99999 22 7 70 13905076 000000 .99999 
13 11 70 136.2955 .oooou • 99999 2• 6 69 13506818 000000 .99999

l 51 86.1894 .00000 .99999 17 10 72 14706667 000,00 .99999 
36 3 60 lO't ell36 .00000 .99999 •o0 l 58 10204167 000000 099999 
21 6 66 121.9091 000000 .99999 20 8 71 H 3o7121 o 000 0 0 e99999 
21 9 69 132.6136 000000 .9'J91J9 
•o 2 57 97.2576 oOOuoo .99'199 
., l 52 00.C530 .o 0000 elJ991J9 
32 • 63 112.8030 .ooo�o .99999 
i; 13 71 HO o 7955 .00000 .99999 

26 5 68 132023"8 oOOCOO .99999 
H 0 52 90.8485 000000 e99999 
35 2 62 112.9394 000000 .99999 
31 3 65 12203712 .00000 .99999 
46 0 53 92oBO 30 000000 e99999 

23 5 6 5  119.0985 .00000 .99�'99 18 9 72 14802955 000000 .99999 

(25) 

TABLE D 

u V X2 P(A) CUM PIO) u V w X2 P(A) CUM PIO) 

39 
28 

59 105.3409 .00000 .99999 
• 67 129.1667 .00000 .99999 

29 
26 

2 68 136.7576 .ooooc .99999 
3 70 u, .4167 .00000 .9q999 

15 11 73 152.7955 .00000 ,99999 16 8 75 165 ,6939 .o !:?000 ,99999 

3• 2 63 116,5303 oOO O 00 ,99999 n 0 62 11702121 oOOOOL .99 9 99 
23 
•5 

6 70 140,5 758 .oouoo ,99999 
0 54 94,9091 000000 ,99999 

32 
21 

1 66 130.C530 ,OtiOOC ,99999
5 73 157,15':'1 oUOOOC ,99 9 99 

21 
25 

7 71 1'+4,f,136 000000 ,99999 
5 69 13609167 000000 • 99999 

19 
23 

5 H 16lo6667 000001 ,99999
• 72 153 • 0303 .ooooc e99999 

38 I 60 108.,.167 000000 .99999 a 2 69 lH.2576 .coooc .999 99 
16 
19 

10 73 15302576 • 000 00 .913999 
8 72 1&\9.0303 oOO 000 .99999 
" 

36 
11 

0 63 120.6818 • J 00 0 0 .99999
7 75 166 .5530 000000 .99999

30 3 126 •• 773 000000 .99999 25 3 71 l"l9e2803 .00000 099999
44 0 55 9701667 oOOOOO .99999 31 1 6 7 lH .189• .ooorto .99 999 
27 4 68 133.6364 000000 e9999 9 15 8 16 171.8182 .00000 .99999 
33 2 64 121.2121 000000 .99999 35 0 64 12• .3030 el.I 00 0 0 .99999
37 l 61 11106439 oOOOOO .99999 20 H 162.5985 .o O O O 0 .99999 
17 9 73 153.8258 o 00 0 00 .99999 22 4 73 15802576 000000 .999 99 
•3 0 56 990 5 758 oDODoo .99999 27 2 70 145 • 9091 000000 .99999 
22 6 71 14506212 oOO O 00 .99999 18 6 75 167.3182 .ooooc .99999
H 5 70 1Ho7500 000000 .99999 2" 3 72 154.2955 .00000 .99999 
20 7 72 14908 712 oOO O 00 .99999 30 1 68 138.4773 000000 .99999 
29 3 67 130.73-\8 oOOOOO •99999 16 7 76 17204167 oOOOOO .99999 
"2 
32 
36 
26 

0 57 102.1364 000000 .99999 
2 65 12-\.166 7 o 00 0 00 .99999 
1 62 115.0227 oOO 000 .99999 
• 69 13802576 oOO O 00 .99999 

34 

26 
21 
19 

0 65 128.0758 000000 .99999 
2 7l 15007121 .00000 .999 99 
• H 16.3.6364 -�0000 e99 9 99 
5 75 168.189-l 000000 .99999 

18 B 73 15o\e5 000 oOOUOO .99999 29 1 69 142.9167 .00000 e99999
15 10 H l 59o0 000 oOO O 00 e99999 33 0 66 n20 0000 000000 e99999 
H 0 58 10o\e8't85 000000 .99999 17 6 75 17301212 oOOOOO .99999
28 3 68 135.1439 000000 .99999 23 3 73 15904621 000000 e99999
35 1 63 1 1805 550 000000 .99999 15 7 77 17804318 000000 e99999 
21 6 72 15008182 o 00 0 00 .99999 25 2 72 15506667 000000 e99999 
23 5 71 146. 7 3-\8 000000 .99999 28 1 70 H7.5076 .00000 .99999
16 9 74 15905076 oOOiJOO .99999 32 0 67 136 o 0758 000000 .99999 
31 2 66 12802121 000000 .99999 20 4 75 16901667 000000 .99999 
19 7 73 1 5502803 000000 .99999 18 5 7f, 173.9318 000000 .99999
40 0 59 10707121 o 00 0 00 .99999 22 3 74 164 • 78H oOODCO .99999 
25 • 70 H3o0 303 000000 .99999 16 6 77 179.00758 000001 •99999 
17 8 74 16001212 oooooa .99999 31 0 68 H0.3030 00000 0 e'J9999 
34 
39 
27 

1 6. 12202 3•8 000000 .99999 
0 60 l lOo 7 273 oOO O 00 e99999 
3 69 13901 o•5 oOO ODO e99999 

27 
2, 
19

1 71 152.25CO oDOOOC .399 99 
2 73 16007727 000000 e99999
• 76 174 .8485 000000 .99999 

30 2 67 13200091 000000 .99999 21 3 75 170.2500 000000 .99999 
22 5 72 15108712 000000 • 99999 l7 5 77 17908258 000000 e99999 
20 6 73 15601667 000000 .99999 30 0 69 14"-.6818 000000 .99 9 99 
2• 4 71 147.9 545 000000 .99999 26 1 72 157 o 1439 000000 .99999
15 9 75 16503 409 .00000 .99999 15 6 78 18501818 000000 099999 
38 0 61 11308939 oOO 000 .99999 23 2 H 16600303 000000 .99999
33 l 65 12600682 000000 .99999 29 0 70 149 02121 000000 .�9999 
18 7 74 1600809 000000 e99999 18 4 77 180.6818 000000 .99999 

(26) 

TABLE D 

-:HI SQ UAR£ POll/3), Pl t 't/9), P2(2/91 N=99 

u V w X2 P(A) CUM PIO) 

20 5 76 175 08712 eOOOOC1 .99999 
l> 5 78 185 .8712 .ocooo .99999 
2l l 73 H,2.189-\ .00000 .99999 
22 2 75 171.4394 .ouoou .99999
23 0 7l 153.8939 .00000 .99999 
13 
2• 
17 

3 77 181.6439 .00000 .99999 
l 74 167.386'l- 000000 .99999 
• 78 186.6667 000000 .99999

21 2 7b 177 oUOOO .ooaou .99999
15 
.1 

5 79 192.0682 .00000 099999
0 72 158.7273 .uooo::i .99999 

25 
18 
l> 

1 7� 172.7348 000000 .99999 
3 78 187.5682 oC 0000 .99999 
• 79 192oB03U oOOOOO .99999 

25 0 73 163.7121 000001 .99999 
n 2 77 182.7121 000000 .99999 
22 1 76 178 02348 • 0 00 0 0 .99999 
2; 0 74 168.8185 .uoooo .99999 
11 

13 

15 

5 79 193.6439 000000 .99999 
2 78 188.5758 .o oon 1.. .99999 
• BO 199.U909 000000 .99999 

21 l 77 185.8864 000000 .99999 
H 0 75 l 74 01364 000000 .99999 
1, 3 80 199 08712 oOOOOO .99999 
18 2 79 19, .5909 000000 .99999 
20 l 78 189 06894 000000 099999 
2l u 76 179 .5758 .00000 e99999
l7 2 80 200.7576 oOOOOO .99999 
15 3 81 2U6 025 00 000000 .99999 
21 0 77 18501667 000000 .99999
13 1 79 19506439 000000 .99999
lS 2 81 201 oOH>8 000000 .99999 

" 21 78 190.9091 oOOOOQ .99999 
19 l 80 20107500 000000 .99999 
2l 0 79 19:..0050 .o 000{1, .99999 
15 2 82 21505455 000000 e99999 
I 7 l 81 20800076 000000 .99999 
13 80 202.8485 000000 .99999 
1> 82 214 .4167 000000 .99999 
19 81 20900455 000000 .99999 
13 83 220 09773 .00000 .99999 
l7 82 215.3939 000000 .99999 
i; 83 221.8939 oO 0000 .99999 
15 R4 22!3.5455 000000 .999'99 

0 99 34605000 000000 000000 

(27) 



TABLE E 

: H I  �QUARE  

" 

. P J l l / 3 > ,  Pl ( 4 / 9 > ,  P 2 ( 2 / 9 )  N = 9 9  

" u V X 2  P < A >  C U M  P < E. )  u V X2 Pf A )  C U M  P ( E l  

1 1  5 2  H 1 7  , 8 9 3 9  . u oo o o  . 9 9 9 36 1 5  H 6 8  1 2 3 ,8 1 8 2 • (l O O  0 0 .95'999  
l \  ; 3  5 2  1 7 . 32 > 8  . 0 0 0 0 0  , 9 Y 995 1 5  I 7 6 7  1 1 8 , . 3 1 8  . c o o o o  • 9 99 9  9 
1 \  5 <  3 1  1 ;  • 8 9 .5 9  . c  0 0 0 ,:.  .99 993 15 1 8  6 6  1 1 3 . 1 8 1 8  . o o a o o  • 9999 9 
l \  5 5  3 L 6 l o  . 5 9 8 5  . ; 0 0 0 0  . 9 9 992 15 1 9  6 5  1 0 8 . :) 6 84'. . 0 0 0 0 0  .9999 9 
l \  5 6  2 5 6 1 :;  • 4 3 9 4  . 0 J C 1 H  .99992 15 2 0  6• l i'.J 3 e O 9 O 9  . c o o o c  . 9 9 9 9 9  
1 \  5 7  2 8 6 l S. . 4 1  b 7 • G IJ 00 Ii . 9 9 992 15 2 1  6 3  9 8 • 2 5 .J 0  . c a o o o  • 9999 9 
H 5 8  2 7 6 • 6 , 5 3 C 3 6 • lJ l,) 0  0 0 . 99 992 15 2 2  6 2  9 3 . 5 ♦ 5 5  . 0 0 0 0 0  .99999 
l \ 5 9  2 6 6 l b , 7 8 0 3 . v o o o u  . 9999 3 15 2 3  6 1  8 8 , 9 7 73 . 0 0 0 0 0  . 99 9 9 9  
1 \  6 0  25 1 7 . 1 6 6  7 • S O U () J . ? 9 994 15 2 4  6 0  8 4 . 5 '55  • o o o r. "'  . 9 9999 
I \  6 1  2 4  1 7 .689'+6 • ..,  O Q C,  J . 99 995 15 2 5  5 9  s c . 2 s r r  . c o o o o  . 9 9999  
H 6 2  23 1 8 e 3 1t d5 • O CI O C C  .99996 15 2 6  58 7 6 . 0 9  C9 . U !l 0 0 0  , 9 9 9 9 9  
1\  6 3  2 ;_  1 9 , 1 4 3 9 6• ll C u  U Y  .99997 15 2 7  57 7 2 . 0 682  . c o o o o  . 99999 
1 \  6 4  2 1  2 U e li 7586 • r i., U(;IJ6 . 9 9 998 15 2 8  5 b  6 8 . 1 8 1 8  . o o o o ll  . 99999
1 1  6 5  2 !• 2 1 , 1 4 3 9 6, J O O O O  . 5 9 95 8  1 5  2 9  5 5  6 4 . '+  3 1 8 . 0 0 0 0 0  . 9 9 9 9 9  
I \  6 6  1 �  2 2 . 3 't 85 . u � o u o . 9 9 999 1 5  3 0  5 4  6 0 e 8 1 A2 . 0 0 0 0 0  . 9999 9 
1 '  6 7  1 8  2 3 . 6 8 9 4 6 • � o o c. o  .9999 9  15 3 1  5 3  5 7 , 3 H9 . c o o o o  . 9 9 9 9 9  
1 \  6 8  1 7  2 5 . 16 6 7  . 0 0 0 0 0  .99999 15 3 2  5 2  5 4. 0 0 0 0 . 0 0 0 0 0  . 99999 
1 \  6 9  1 6  2 6 . 78 03 . 0 0 0 0 0  .99999 15 3 3  5 1  5 0 .  7 9 5S . c o o o c  .99999 
1 1  7 u  1 5  2 8 . 53 0 3 6 • •  o o o c 6 .99999 1 5  3 '  5 0  q 7 • 7 2  7 3  . c o o o o  . 9 9 9 9 9  
1 1  7 1  H 3 0 . -\ 1 6 7 6. a o o o u  .95999  1 5  3 5  .9 q 4 .  7 9 55 . 0 0 0 0 0  . 99999 
1 1  7 2  1 3  3('. . 4 3946 . c oo o o  . 99 99 9  1 5  3 6  • 0  , 2 . 0 0 0 0  • C O O O IJ  • 999996
1 1  7 3  1 2  H ,5985 . u o o o o  . 99 99 9  1 5  3 7  H 3 9 e 3 4 C 9  . 0 0 0 0 0  .9 99996
11 H 1 1  l6 e 8 9 3 9 6 . u o o o o  . 99999 15 3 8  46 3 6 . 6 1 8 2  . 0 0 0 0 0  .99999 
1 \  7 5  1 0  3 9 , 3 258  . u o o o o  ,99999 15 3 9  4 5  3 4 . -\ 3 1 8  . o c oo o . 99999 
1 \  7 6  9 4 1 , 8 9 3 9  , O r. O J O  . 99 99 9  1 5  4 0  H 3 2 - 1 8 1 8  • (1 0 0 (:  11 . 99999 
1 \  7 7  8 1 H  e 5985  . u o o o o  .99999 1 5  4 1  . 3  3 0 . 0 6, 82 . o � o o o  , 99999 
l \  78 7 
1 \  7 9  6 
ll  S u  5 

H , \ 3 9 4  . o o o c  :i 
5 0 . 4 1 6 7  . o uo o .:,  

5 3  .5303  . o o c o l' 

. 9 9999 

. 9 9 999 

.99 999 

15 4 2  4 2  

15 4 3  4 1  
15 . 4  4 0  

2 Ae 0 9 C 9  . 0 0 0 1'.'  'i . 99999 
2 6 . 2 5  o c.  .aoo o o  . 99999 
2 '+ . 5 4 5 5  . 0 0 0 0 ,  . 99999 

1 1  8 1  4 5 !1 . 7 8 0 3  e ll O O iHl  . 9 9 99 9  1 5  4 5  3 9  2 2 . 9 7 73 . 0 0 0 0 0  • 9999 8 
H 8 2  3 
I \  8 3  2 

6 0 , l b 6 7  . o  0 1.1 0 0  
6 3  . 6 8 9 't  . 0 0 0 0 0  

. 9 9 9 9 9  

. 9 9 9 9 9  
1 5  4 6  3 8  
15 ' 7  3 7  

2 1 . 5 4 5 5  . 0 0 0 0 0  . 99998 
2 0 . 2 5 0 0  • o o ri o o . 9 99 9  7 

I I  8 4 6 6 7 . 3 485 • 0 0 0 0  I . 99999 15  4 8  3 6  1 9. 0 9 09 . o o c o o  . 9 9996 
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26 20 53 se.2 �76 .uoooo .99999 
26 21 52 54eltl67 .coouo .99999 
26 22 51 500 7121 .e,o oo, 095999 
26 23 50 47el'+39 .oo i7i 00 .97999 
26 24 49 4307121 oOOOOO • 9999 9 
26 25 48 40.4167 .oouoo .99999 
26 26 H 37.2576 oOOOOO 099999 
26 27 46 34 .2 3't8 oOOOOO 099999 
26 28 45 3loH85 • 00 0 :>U .59999

26 64 9 1a.2576 .orooc .99992 
26 65 8 20.'+167 .0000� .99957 
26 6S 7 22.7121 .OOOCil .99999 
26 67 6 2s.1't39 .oo,oJ .99999 
26 68 5 27.7121 .ocooo .9999� 
26 69 '+ 30.4167 .ocooo .99999 
26 70 3 33o2576 oOOCOU 099999 
�, 71 2 36.2348 .ovo0c .99999 
26 12 1 39.3'+85 .ooerco .99999 
26 73 o '+2.5985 .orcoo .99959 
27 0 72 15807273 ovO�OC 099999 
21 1 71 15202500 oOOOro 099999 
21 2 10 145.9C91 .o�ooo .99999 
;.7 3 69 139070�5 oOOOOO 099999 
27 4 08 133.6364 .O�COJ .99599 
2726 29 H 28.5 985 oOOuOO .99999 5 67 127,7045 .�C�CrC- .99999 

6 66 121.9091 .O�OOu .399S9 
7 65 116.2500 .UCOGO .99999 

30 U ,5.5a40 oOOOOu .9999a 
2305076 

2t 
26 31 •2 .9':1199 7 oOOOOO 27

2lelb67 .uooo0 09999 0 26 32 U �7 a 64 110.1213 .oroo� .99999
26 33 4 0 18.9621 .oo O QI,) .59971:l 21 9 63 105.34D9 .o�coo .99999 

.OO UOl 26 H 39 1608939 .99'1't't 21 10 62 100.�909 .ccou� .99999 
26 35 38 1'09621 .Oi.11l01 • 99& 7 0 27 11 61 34.':f773 .00000 .99959 
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TABLE E 

CHl sau�RE. • PLll/3>t PlC'l/13>, P2(2/9) N:99 

V • 

L 7 12 6 U 
,1 13 59 
21 l'+ 5a 
27 15 57 
27 lb Sb 
27 17 55 
21 1s 5• 
27 19 5j
21 2" 5 2 
27 21 51 
27 22 50 
27 23 49 
27 24 4 B 
21 2, •1 
t!7 26 46 
.t7 2.1 45 
;a 28" 
21 29 43 
£7 3u '+2 
21 31 H 
21 3.1 40 
"1 33 39 
27 :H 31:i 
2 7 35 3 7 
£7 36 3b 
21 31 35) 27 38 H 
H 39 33 
27 40 32 
27 41 31 
27 42 30 
21 43 29 
27 44 28 
27 45 27 
U .6 26 
21 41 25 
27 48 H 
21 49 23 
27 so 22 
<7 51 21 
27 52 2G 
21 53 19 
27 54 18 
27 55 I 7 
27 Sb 16 
27 57 15 
27 58 1• 
27 59 13 
41. 1 60 1,
27 61 11 

X2 P(A) CUM �<E> 

�!J.j000 .0J0(.'I� .99999 
85.1591 .O�JC� .99999 
&U.�545 .G(.Jli: .93999 
1s.es6'+ .uJoo� .99999 
71 e45't5 .t ;'.10�•0 .9999Y 
67.1591 .OJ�O; .9�999 
63.0JOO .oootJr.. .99999 
5q.9773 eUOOJC .59999 
5�.09U9 .OwOO� .99999 
olo34v9 ouOOO, 099999 
47.1213 .ooorr .99999 
cttt.2500 .OOJj� .99999 
Cfl.l .9(;91 .OOJJC .99999 
31.1045 .oo�o� .99999 
34.636'+ .coocJ .99999 
31.1045 .ooci� .99999 
�0.9091 .�ou�� .99999 
2;.2scf: .occ.o.i .95998 
23.1213 .o���� .99997 
21.31tu9 .�ovoJ .99991 
19.�9G9 .J�OQD .Y997R 
1�.9773 -�0001 .99947 
15.0COti .COOl11 .99874 
13.1591 .�OU�3 .99733 
11.'+545 eUOOU5 .99't47 

9.ABS4 .JOOlU .98910 
a.'+5�5 .C0019 .97949 
7.1591 .00032 .96519 
6.1..000 .\.IJl,)5Cf .94183 
�.9773 .00084 .90447 
•o•••9 oJ0123 086556 
3.Jct09 .uo112 .ao195 
2.7273 .O'l227 .7'+2EI 
202soo oOJ2&.I 068594 
1.9091 .uo332 .62876 
1.7045 .00367 .59795 
t.6364 .OV382 .57933 
t.7045 .U0374 .58690 
1.9'.:!91 .003'+Cf .61189 
2.2soo .00291 .6b564 
2e7273 .U024U .73C59 
3o3•09 oC0181 080623 
,.t909 .0,121 .85808 
4.9773 .UOU83 e90531 
s.oouo .00051 .9'+393 
7.1591 .Cw02H .969�2 
804545 000015 098380 
i.8864 .00001 .99234 

llo4545 oJ0003 099664 
13.1591 .000111 .99872 

U V 

27 6e I� 
27 6 � 9 
�7 b4 8 
27 65 7 
27 6£ 6 
27 6 7 5 
27 68 • 
27 6 9 3 
27 70 2 
27 71 1 
27 72 0 
28 r 11 
28 l 7C 
28 2 69 
28 3 68 
28 • 67 
2H 5 06 
�ti 6 65 
28 7 64 
28 B 63 
28 9 62 
28 1� 61 
28 11 6� 
28 12 59 
28 13 58 
28 14 5 7 
28 15 56 
28 16 55 
28 17 54 
28 18 53 
28 19 52 
2H 2� 51 
28 21 50 
28 22 49 
28 23 4H 
28 2• 47 
2H 25 •6 
2B 26 45 
28 27 H 
28 28 43 
28 29 •2 
28 30 H 
28 31 H 
28 32 39 
28 33 38 
28 34 31 
28 35 36 
28 36 35 
28 37 H 
28 3H 33 

,2 PlA) CUM P(E) 

1s.oc�c .ouoo" .99956 
16.5773 .tooo::. .99986 
19.0CJ'J':t ,U�Ol111 .9':1996 
21.3409 .GC00� .9�99H 
23.1213 .ooroo .9qq99
2b.25r.t! .C'jCOC .99999 
28.9091 .�oo�� .99999 
3le7J't5 .OJUUC .99999 
3'+.636't .�00C.) .99999 
37.70't5 .cooo� .95999 
40.9091 .UJOOG .99999 

153.8939 .rooc� .99999 
l't7.5076 .00J00 .99999 
141.2571:, .GO�OO .99999 
135.14!9 .0000� .9�999 
129.1667 .0000� .99999 
123.325H .000�� .99999 
111.0212 .vrooc .99999 
112.0530 .u(!0QG .59999 
10606212 oOOOOO 09>999 
lCl.3258 .00000 .9999� 

9 6.1667 .00000 .99999 
91.1439 .o,oov .99999 
R6.2576 .orooo .99999 
a1.5076 .o�coo .99999 
7be8939 .00000 .99999 
72.'tl67 .COOOC .99999 
68.0758 .00000 .99999 
63.8712 .00000 .99999 
59.8030 .ooocJ .99999 
55.8712 .00000 .99999 
52.0758 .00000 .99999 
48o�l67 oOOOOO 099999 
44.8939 .000�0 .99999 
41.5076 .00000 .99999 
38.2576 .00000 .99999 
35.1439 -�0000 .99999 
3Z.1667 .OOOCU .99999 
2•03258 oOOOJr 099999 
26.6212 eOOOOU e99998 
24.0530 .�o�oa .99997 
21.6212 oOOOOO 099993 
19.3258 .oo,oc .99982 
l7ol&67 oOOOOO 099952 
15.1439 .00001 .99886 
13.2576 .00002 .99755 
l lo5076 000005 099.88 

9.9939 .00010 .9892& 
8.4167 .00019 .�7893 
7.075&· eOOC34 .96221 

(11) 

u 

28 39 32 
28 40 31 
28 41 30 
28 42 29 
28 43 28 
28 44 27 
28 45 26 
28 �6 25 
28 ,1 24 
28 48 23 
�R 49 2.i! 
�8 50 21 
28 51 20 
28 52 19 
28 5.3 18 
28 54 17 
28 55 16 
28 56 15 
20 57 14 
28 58 13 
2s 59 12 
?8 60 11 
28 61 10 
28 62 ,
28 63 8 
28 6• 7 
28 65 6 
28 66 5 
28 67 4 
28 68 3 
28 69 2 
28 70 1 
28 71 0 
29 o 10 

TABLE E 

X2 P(A) CUM P(t) 

5.8712 .00051 .95654 
4.8U30 .OCil92 .89924 
3.871� .U0139 .&4485 
3.U758 .00198 .778�6 
2.4167 .00268 .70525 
lo89939 o0u3•0 061872 
t.5076 .004u9 .'53184 
1.2576 .OO'+b,c: .47997 
1.1439 .00491 .456�9 
1.1667 .OO't9• .45118 
1-3258 .w04bl •'+8451:l 
l.i212 .U0'+06 .53997 
200530 000334 062545 
2.& 212 .00257 • 71828 
3.3258 .00184 .79�26 
4el667 .00123 .86679 
501439 oU0076 091729 
6.2576 .00043 .95275 
1.5076 .ooi.i2.s .91s10 
8.8939 ellCull .98794 

10.,167 .oouos .99't98 
12o0 758 000002 099790 
13.8712 e00001 e99925 
15.e0.30 -.00000 .99976 
17.8712 .ooouo .99993 
2000758 000000 099998 
22.4167 .oocoo .99999 
24.8939 .00000 .99999 
27.5076 .oouuo .99999 
30.2576 .00000 .99999 
33.1439 .00000 .99999 
36.1667 ,00000 099999 
39.3258 .00000 .99999 

149.2121 .oo�oo .99999 
29 1 69 1�2.9167 .00000 .99999 
29 2 68 136.7576 .011000 .99999 
29 3 D7 1.30.7348 e00000 .99999 
29 � 66 124.84b5 .00000 .9�999 
29 5 65 119.0985 .00000 .99999 
29 6 64 113.4848 .00000 .99999 
29 7 63 l08o0076 oOOOOo 099999 
29 8 62 10206667 oOOOOO 099999 
29 9 61 97.4621 .00000 .99999 
29 10 60 92.3939 .00000 .99999 
29 11 59 01.4621 .oooGo .99999 
29 12 58 82.6667 .00000 .99999 
29 13 57 78.0076 .00000 .99999 
29 14 56 75.4848 .00000 .99999 
29 15 ::>5 69.0985 .00000 .99999 
29 16 54 64.8485 .woooo .99999 

U V 

2 9 l 7 53 
29 1g 52 
29 19 51 
29 20 5:? 
29 21 .9 
29 22 4A 
29 23 47 
29 c'.4 Cf6 
29 2 5 '+5 
29 26 44 
29 27 43 
29 2 g 4 2 
29 23 41 
29 3ft 40 
29 H 39 
29 32 33 
.C:9 33 37 
29 3 \ 36 
29 35 35 
29 3b 34 
29 37 33 
29 3g 32 
29 39 31 
;;9 • 0 30 
29 H 29 
29 •2 2S 
29 •3 27 
29 44 26 
29 45 25 
29 46 2• 
29 47 23 
29 48 22 
29 • 9 21 
29 5 0 20 
29 5 I 19 
29 52 18 
29 5 3 17 
29 5 \ lb 
29 ,5 15 
29 56 H 
29 5 7 13 
29 58 12 
29 5 9 11 
29 &O 10 
29 bl 9 
29 62 8 
29 6 3 7 
29 64 -6 
29 65 5 
29 66 

PCA) CUM P(E) 

6J.7348 .coooe .99999 
36.757s .or.ooo .99999 
52o9167 ovuv�J 099999 
49.2121 eCb�OV .99999 
45.6439 .�oryc} .99999 
42.Z12! -��000 .79999 
38,9167 .ccoo, .99999 
.35.757� .tUOOj .99999 
32.75ctb .crocJ .99959 
29.841:15 .oooc-o .99999 
27.0985 .cooco .99999 
2�.4s4e .ooao� .99YY8 
22.9n o;& .�o�on .99�55 
19.6667 .otuo, •999b5 
17.'+621 .oc::>O:! .795bl 
1s.,:9.3g .1.Jroo1 .79916 
l.3.4621 .00:,02 ,3'J7CO 
11.6667 .r.qoo5 .99s12 
l0.�07b .coot':! .9H9b8 

IJ.'+848 .ouu18 .3eCJr,4
7.v9fl5 .Ct03.3 .ib356 
5,8485 oOOC5S 093682 
4.7348 .,�095 .a9459 
3.7571:l -�:147 .q.3343
2.9167 .�C215 .75962 
202121 o0029S o>62o7 
1.6439 .00387 .57168 
1.2121 .(10476 .4706� 

.9167 .0051t9 .37889 

.7576 .Gt597 .33364 

.7348 .0"..610 .32767 

.8485 .oo5es .339cta 
1.0985 .00525 .�1097 
l.�848 .OG441 .497�2 
2.U076 .00346 .60Hq5
2.6667 .0�253 .72335 
3.4621 .l'J:H 72 .809b7 
4. 3939 .o 01 OB .a 79C.9 
5.4621 .0(1063 .93014 
6.6667 .0�034 .962�5 
0.0016 .00011 .982�7 
9.4848 eOGUCl7 .r:,9148 

11.c9s5 .ccn�3 .99s13 
12.8485 .00:)0l .998Ml 
14.7348 .otc�o .99961 
16.7576 .oacoo .99969 
18.9167 .uuooo .99997 
21.2121 .ocooo .39999 
23 .6439 .o CICCO .9999t; 
26.2121 .��OC,O .99999 

(12) 
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•

51 41
51 •2 6 21.54:t5 eCHl"°i.10 • 99999 52 43 25 .E:iB'14 .�oooc 

..!,t 4 2,.5455 
51 5 22.9 773 ,OOOC0 .<J9999 52 H 3 27.34&5 .ococo .99999 

45
.. 

2 
1 

29.1439 ,JOOOC.99999.00000 52 
51 45 3 26.2�00 • OOC.'10 52 51.0758 .orcoo .9991:i9
51 .6 2 28.0909 .00.00 .�999', 52 H 0 33.1439 .ocaoo .999139 
�1 H 1 30.C,b82 .OU() CO 53 46 82,5030 .11 co 00 u 
51 0 32.!SlH , 00 0 00 .999139 1 78 .1894 
52 0 47 83.3'+85 , 00 0 cc .99'J99 ..53 2 74 .2121 

.00000 .99999 

.o CJCCi 0 .99999 
52 1 •6 713.1439 •• o.oa .99999 3 45 n.3112 ,00COO
�2 2 45 75,0 75• 
52 3 .. 

.99',99 53 4 42 661eb667 .0(1000.ooooc 
11.1439 ,00000 5 41 63.0985 .o001.lO .99999 

52 4 E:i7.3't85 • OOt.i'-'U e':19999 6 40 59 .666 7 ,i,000: .99999 
5 42 b3e6 894 .oooou .99999 7 33 5!,,3712 .J(l:00 0 .9999'1 

52 6 H 60.1667 .00000 .999913 8 3A 53,2121 • 0 C.00 0 .9999'1 
.oa ooo 52 1 40 56.7803 53 9 37 50,1A94 e \JOOOO .99999

52 8 53,5303 •• 00�0 .99999 10 36 47 • .3(130 ,00000 .999'?9 
52 9 38 50,H61 • oot uo .'19':199 11 35 44.5530 .o {,00 0 .99',99 

47.4394 .00000 e'J999952 10 12 34 41. 9394 ,00000 e999 99 
52 11 36 lt't.5985 e00 llGU .99999 15 33 39 • 'tb2l ,0000 0 

12 41e8'JJ9 ,00000 • '19999 53 H 32 37.1212 .o coo 0 
52 13 34 39. 3258 .oooou e99991j 53 15 31 54,9167 .vcr.CJ 
52 H 36.8939 .o O O 00 .1;,19999 lS 30 32 ef!485 ., coco .99999 
52 15 32 J4.5985 , 00 0 co • 99999 53 30,9167 • ( OOOij e99139917 
52 16 31 32.4 J94 .auooo 53 28 29,1212 e Vt100u .9':#99918 
!>2 17 3U J0.4.U17 ,00000 19 27 27.4621 • O!lOCi C .99999 
�2 18 29 28.5.303 eCiO 1.,00 53 20 2• 25. 939'1 .o..: (j('' • 999 99 
52 28 ,6. 7 8U3 eOIHC;C 55 21 25 24.553U .o ( Ot (I 

22 23,503052 20 27 25,lb67 .OOOiiC ,99S99 ,uOGCO .99999 
52 21 26 23.6894 ,00000 53 23 25 22 • 18'":14 .oocor .99998 

24 22 21.21�1 52 22 25 22,3485 • 00 u uo e99Y98 • iJ�OO C. 
52 23 24 21.1439 .Y9998 53 25 21 20,3712 •" no ou .r;ouoo .,9 9 96 

24 23 <0,015& ,000JG ,99,96 25 20 19,6667 .C.1JOO.:. 
52 25 22 19. l 'll9 .OO l 0-:0 ,S9995 21 19 19,09b5 •""OCJ .99989 53 
52 26 a 18.3485 • 00 0 OCi .99':188
52 27 20 17.689'+ 

28 18 18.6667 ,GC 00 J e999A6 
.oo C OV .9Sl982 29 1 7 18.3712 eC. 1100 G e999b3 

52 28 19 17.la67 ••• J Ou ,99572 53 3� lS 18.2121 • C '301.iO .999d0 
�2 29 18 16,7803 •OJ ..,._.v e 9':f'jb4 53 31 18,189• .ouCJoc .9 9 9 79 
52 30 17 10.5 303 • 00 uuo .1,:::,957 5 3  32 1• 13,3030 .ci::110 o .999£1 

.'1'J95'+52 31 16 16eftl67 • 00\100 33 15 18 .553C .o ,10( U .q99h'+
32 15 16.439ilf ,0000� .99954 53 12 18.9394 ,OJLCO .791388 

�2 35 lb.59&5 ,00000 .')995& ,tCOOt .99<J915! ,5 11 19. 't621 
�2 34 13 lbe8939 ,OOLLO • '-J9965 H 10 2j,1212 .c,;oo c 1.. e9913 95 
52 12 17.3258 ,00(00 e99Sl7 4 53 37 9 2ft .916 7 .00000 .991391 
�2 11 17.8939 ,OuOOO • 9998 3 53 3R R 21,1R•85 .cuoou e9999A 

(26) 

�-

.99999 

• 99999 .

.99�99 

.99'J':f9 
,99999 

.99999 

.59999 

.99999 

.99999 

.99q99 

.99997 

1, 

,9999. 

CHI 

J 

51 
53 

TABLE E 

50UAHL - 1-'i,i( 1/3>, 1--'ll ft/9>t P 2t2l9> 

V .. F'(A) CUM P <E > 

39 2.2 • 916 7 .... ouo .. • 99999 
4, 2'+ .121� e!. 000 V e 'JY999 

N:99 

,99999 
51 H i; .'fb2 l ,00000 
SI 4i • 20 .93-Jt+ .u 00'.'lU 
53 4J .l 2be553ri .1:ic,00
..51 J0,3030 •'-' JO i>lJ .9'1999 

51 ,s 3Z.189't • � OOili: 
5 1  .H .21Jl 
"' 

.. .gr,999 
eOOOJC 

., 81 .ft C91 

.. 

.O\IOD .1 .9'J999
' 7 7 .3A6'f • U OJO"' 51 

51 , •3 7 .3 .::, lOU e llJ.,.OL, 
5; .l •2 b9.7SOO • U OllOO .Yl3999 
:)"t 41 '..I!,•! 36't ,cOJCJ 
5\ 4; Ll.i::.&591 
e.-. b 39 59 • .311::!2 
�· I JH 5:1.1136 

.99999 
• 1.10Uu ... .'J9'J99 
• u0J(,1,. 
,OOOvO .99999 

51 h 37 '5 3. •J'+ :.s .uooo�
,, , 3L 50.1136 .ucocu

�-. Iv Js 4 7 e 3l A2 • UJUOt: 
S"t ll 3•

"' 12 .13 
51 lJ 32 
51 1• Jl
,, 15 JC
,. !£, 

'+ft.us 71 
42.136ft 
j'1 • 75 IJU 
57,5000 
5 5,J864 

•L DUO:-, 
•·JC'1UO 
• (l(,Q IJ•I 
eUCIJQ(' 
• J :)JO\! 

eY9'199 
.9':1999 
e'J':1999 
.99999 
.9':1999 

<9 !d.'4091 • ,j V � J l' .99':199 
51 17 Sh 31,%K2 • i; 0001 

18 d 
51 19 2b 
5 I 2, ;5 
51 21 " 

; I 2< d 
5 I 2:, 22

"' 2151 

;_9 .Hfdb 
l8 .295_, 
t::S .HbH, 
25 • 561::!� 
��.'+091 
23 • 386ft 
IC 2 •�I�:(, 

• u 001.) 1.1 
•uOOC.i 
.00000 
•1,, !JUJU 
,llOOJO 
• ;>JOO( 
.uJJOG 

.9'J9':f9 
e911J9Y9 
.9Y999 
.99999 
,S9'99 
.99999 
.9'-JY9M 

51 2o 2, tl,7500 .Li('ll)tl:J 
!>I 2£, lS ;> l • l3bft .999',6• v ..,U(J ll 
:)♦ ;,1 lo �O.l�'Jl ,00000 e9'::199� 

;:_ h 17 t! J •. Ht-2 • 0 ,)IJIJ,j .?1Jq9j 
!,\ 29 H �C.11�6 ,JOJh .99991 
5\ 3. lo 2 J • 'J'+55 ell OUOJ e9'1'191 
5♦ �u.11.36 • I:'.< JU�• U e9'-J991 
51 32 l-l il.JlR2 • J .1C:. u .9':JY92 
,, 3� 1, �C.l,591 • .j OG u :i 
:..♦ 3• 11 .:: .L. l,H,'t • ·J JOC., .9'J996 
5\ 3> lL 2 .L. 7�Clu • J ii;u& .99997 
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TABLE EXP 

:HI S\IIUA K[ - Pftl/3>, Pl(4/9>. P212/91 N:99 

u V w X2 p' A) CUHClXP) u V w X2 PU) CUM((XP I 

1' 5� 35 l 7 •8'13'1 .ti oocu .98324 15 H 68 123,8182 ,00000 .98337 
11 
1' 
l> 

5.l 

s, 

5'. 

52 
H 

3� 

17.3258 

l; .993 ·1 

1;.5qss 

.0000, .98320 
• 0 OUJ1: .98316 
• tJ 0U0tJ .98313 

15 17 67 118.4318 ,00000 .98337 
15 18 66 115,lAlB .00000 .9A337 
15 19 65 108,06A2 ,00000 .9833 7 

1' 
1' 

H 

l\ 

H 

St. 

57 
SP 

59 
b • 

,s 

;e 
2 1 

.lb 

.1, 

11;,.43•:J4 

1:1.41&7 

1 � -�31.'3 

l 6 • 7 H �,:3 
17,1667 

•oucott .98311 
.ouo,� .ss310 
,00000 .98312

.nooo ,98315 
• u OtJC.: • 98319 

15 20 64 103.0909 ,00000 .98337 
15 21 65 9A.25 0(' ,00000 .98337 
15 22 62 93.5455 , DD DOD .98337
15 23 61 88.9773 ,00000 .98337 
15 24 60 84.5455 ,DODOO • 9833 7 

H 

11 
61 ./4 
62 25 

17,6894 , • OOOJ 
18 • 3'tA5 .orooc 

.sa323 

.98327 
15
15 

25 59 
26 58 

80,2500 ,00000 ,9833 7 
76,0909 .00000 .9R337

H E,3 2,_ 19 • 144 .59 ,LOU OU .98330 15 27 57 72,0682 .00000 .98337
H b 4  21 ltJ.i.1758 • 0 ooco • SA333 15 28 56 68.1818 .00001 .98337 
H 65 2, 21. 14 59 .o (l:0il0 ,98354 15 29 55 64.4318 ,00000 .9833 7 
H H 19 2L.34b5 .uoooo ,98336 15 30 54 60.8182 ,DODOO .9833 7 
H 67 18 �3.6894 .00000 .98 336 15 31 53 57.3409 ,00000 ,98337 
H 68 l 7 l5,l667 .ocoou .98337 15 32 52 54.0000 ,oooon ,98337 
1, 69 lb 2&.7803 .ooooc .98337 15 53 51 50,7955 ,DODOO .'98337 
1' 7u 15 28.5.103 .0000, .98337 15 34 5l 47,7273 ,00000 .98337 
1' 71 14 5;.4167 .oooco .98337 15 35 49 .4.7955 ,00000 .98331 
1' 72 1 3  
H 75 12 
11 74 ll 
H 75 lu 

52,,394 .oooco .'98337 
3 •• �985 -�0000 ,98337 
3;.9939 .00000 ,98 357 
59,3258 .000ol• .98337 

15 36 48 
15 37 H 
15 38 46 
15 39 45 

42.0000 .00000 .98337
39.34 ']9 .oor:io o .98337 
36.8182 .:ioooo .98337 
34,4318 ,00000 .98337 

H 76 9 •l,8939 .oooot .'18 337 15 40 H 32,1818 .00000 .98337
11 77 8 4,.5995 ,OOOCO .98337 15 41 43 30,0682 .00000 ,9833 7 
H 7b 7 47.4394 .00000 .96337 15 42 42 28.0909 ,00000 ,98337 
H 79 6 50,4167 .oooov ,98337 15 4 3  41 26,25 00 .00000 •9833 7 
1' 80 5 53 ,5303 .ooooc .98337 15 H 40 24.5455 , 00 0 0 0 .98336 
H 81 
H 8< 

4 

3 
56,7803 .(J000u .98337 
SJ.1667 .oooou .98337 

15 45 39 
15 46 3A 

22,9773 ,00000 •98336 
21.5455 ,00000 ,98335

11 83 2 63.689'4 .00000 .98337 15 H 37 20,25�0 .OOIJOO .98333 
11 84 
H 85 

I �7-3485 .oooou .98337 
71,1439 .o 000!) .98337 

15 48 56 
15 ., 35 

19.0909 .coooo ,9833 0 
18,0682 .00000 .98325 

u J 8 4  229 .5455 ,00000 .9K337 15 50 34 17.1818 ,DODOO ,98319 
u 
u 
ll 
u 

l 83 220.9773 ,00000 .98337
2 8< 213.5455 .oooou .98337 
3 81 20,;,.2500 ,00000 .983!7 
• 80 199.0909 ,00000 .98337 

15 51 33 
15 52 32 
15 53 31 
15 54 30 

16.4318 .onooo ,98511
15.Al82 .�oooc ,98301 
15.34(19 .00000 • 98291 
15,0000 .oooor .9828 3 

1, 5 79 l92,0SB2 ,00000 .98337 15 55 29 H, 7955 .uoooo .98277 
u 6 78 185,1818 .00000 .98337 15 56 28 14.7273 • OOC'IO Cl ,98275 
15 7 77 178.4318 .ooooc .98337 15 57 27 H,7955 .�oooo .98277
15 8 76 171,8182 .00000 .98337 15 58 26 15.0000 ,00000 .98283 
i; 9 75 1&5.3409 ,00000 .98337 15 59 25 15.3409 .00000 .98291 
11 10 74 159.JOUO .00000 .98337 
l> 11 75 1�2.79�5 .ooo�o .IJ8337 
11 12 7l 11\&.7273 .oooco ,98337 

15 60 24 
15 61 23 
15 62 22 

15.8182 .etCl("lO .98301 
16.4318 ,00000 ,9A311 
17,1818 .ooooi:i ,98319 

J; 13 7l 140.7955 ,00000 .9A337 15 65 21 l 8,06 82 .00000 -�8325
13 H 7u 13:> .oo 00 ,00000 .9&337 15 64 20 19,0909 .00000 ,98330 
15 15 69 129.3409 ,00000 .98337 15 65 19 20,2500 ,00000 .98333 

(l) 

TABLE EXP 

u V w X2 PIA I CUMl(XPl u V X2 PIA> CUMIEXP)

15 66 18 21,5455 .00000 .98335 
15 67 l7 22,'773 , ODO 00 .98336 
15 68 16 24.5455 ,DODOO .98336 
15 69 15 26,2 500 ,00000 .98337 
15 70 H 28,0909 ,00000 ,98357
15 7l 15 30.0682 • DO O 00 ,98337
15 72 12 52,1 818 ,00000 ,9833 7 
15 73 11 54,4318 ,00000 .98337 
15 7' 10 36,8182 , 00 0 00 ,98537 
15 75 9 39.3409 ,000�0 .9833 7 
15 76 8 42,0000 ,DODOO .98337 
15 77 7 44, 7955 ,OOUOO .98337 
15 78 6 47,7273 ,00000 ,98337 
15 79 5 50,7955 .00000 .98331
15 80 4 54,0 000 ,00000 .98337 
15 81 3 57 .3 •09 ,00000 .98331 
15 82 2 60,8182 ,00000 ,98337
15 83 1 64.4318 ,OD O 00 ,98337 
15 H 0 b8•1818 ,00000 ,98331 
1' 0 83 221,8939 ,00000 ,9833 7 
16 1 82 214,4167 , 00000 ,98337 
16 2 81 207,0758 ,00000 .98337 
16 3 80 199.8 712 ,00000 ,98337 
16 4 79 192,8030 ,DO 0 DO ,9833 7 
16 5 78 185,8 712 ,00000 .9833 7 
16 6 77 179,0758 ,00000 ,98337 
16 7 76 172,4167 ,00000 ,'8337 
16 8 75 165,8939 ,00000 ,98337
16 9 H 159.5076 ,00000 ,98337
16 10 73 153,2 576 , 00 0 00 ,9833 7 
16 11 72 147,1439 .00000 ,98337
16 12 71 141,1667 .00000 ,98337 
16 13 70 135,3 258 ,00000 ,98337 
16 14 69 129.6 21� ,00000 .,8337 
16 15 68 124,07530 ,00000 .98337 
16 16 67 118,6212 ,00000 ,98337
16 17 66 113,5258 ,00000 ,98337 
16 18 65 108,166 7 ,00000 .98331 
16 19 64 103,1439 ,00000 .98337 
16 20 63 98.2 576 , 00 0 00 .98337 
16 21 62 93,5 076 ,00000 .9833 7 
16 22 61 88,8 939 ,OOuOO .98.33 7 
16 23 60 84.4167 ,00000 ,98537
16 24 59 80,0758 ,00000 .98337 
16 25 58 75,8712 ,00000 • 9833 7 
16 26 57 71,8�30 ,OQOOO ,98337
16 27 56 67,8 712 , 0 0 0 00 ,98337 
16 28 55 64.0758 ,00000 .98337 
16 29 54 60,4167 ,00000 , 98 33 7 
16 3g 53 56.e 939 ,00000 .9&337 

16 31 52 
16 52 51 
16 B so 
16 }4 49 
16 55 48 
16 36 47 
16 37 46 
16 58 45 
16 59 H 
16 40 43 
16 H 42 
16 42 <I 

16 43 40 
16 H 39 
16 45 38 
16 H 37 
16 H 36 
16 H 35 
16 49 34 
16 50 33 
16 51 32 
16 52 31 
16 55 30 
16 54 29 
16 55 28 
16 56 27 
16 57 26 
16 58 25 
16 59 24 
16 60 23 
16 61 22 
16 62 21 
16 65 20 
16 64 19 
16 65 18
16 66 17 
16 67 16 
16 68 15 
16 69 H 

16 70 13 
16 71 12 
16 72 11 
16 73 10 
16 H 9 

16 75 8 
16 76 7 
16 77 6 
16 78 5 
16 79 I 
16 80 3 

53.5076 ,00000 .98337
50,2576 ,00000 .98337
H,H59 ,00000 ,98537
4o\.1667 ,00000 ,98357
41,5258 ,00000 ,98557
38 ,6212 ,00000 ,98337
36,0550 ,0 00 DD ,98337
33 ,6212 ,00000 ,98337
31,3258 .00000 ,98337
29,16�7 .oocoo ,98337
27.H39 .o CI000 ,98337
25 • 2576 .oo�oo ,98337
23.5076 .orooo ,9 8 3 36 
21, A939 .00000 .,e 3 35 
20,4167 .orooo 098333
19.0758 .ccooo .983 30 
17,8712 .0CI0'J0 ,98324
16,8030 .ocooo ,98315
15 ,8712 .00000 ,983 02 
15,075A .oocoo .98285
H ,4167 .00000 .98265
13. 893'::f ,OCOOO ,98243
13,5076 ,00000 .98223
13,2576 .o O O 01 ,98208
13,H59 ,00001 .982 00 
13 • 166 7 .00001 ,982 02 
13, 3258 ,00001 ,98 212 
13,6212 .00000 ,98229
H,053C .00000 .98250
H,6212 ,00000 .98271
15,3258 ,00000 .982 91 
16 • 166 ·, .00000 ,98307
17.1439 ,00000 ,98318
18.257& .ooo.io .9 8326 
19.50H, .00000 .98331
20 • R939 .00000 .983 34 
22.,167 .00000 ,98536
24, 0758 ,00000 ,H336
25 ,8712 .00000 ,98537
27,8050 ,00000 .983�7
29,A712 .00000 .':'8337
32,0758 ,00000 ,983 37 
3. • 416 7 ,00000 .98337
36,8939 ,00000 ,98337
39 ,5176 .00000 ,98337
42.2576 ,00000 ,98337
45,1439 .00000 ,98337
48,1,67 .00000 .9A337 
51,3258 .00000 .983 37 
54,6212 ,00000 ,98 3 37 

(2) 

TABLE EXP 

-CHI SQUAfo.[ PO(l/3)• P1<419>• P212/9l N:99 

u V w X2 PIA) CUP'\C EXP> u V w X2 PUI CU•<£XPI 

li 81 2 58,C530 ,00000 .98337 l7 47 35 15.6439 .00000 .98298 
11 82 61.6212 ,00000 .98337 17 4A H l't.6667 ,00000 .98273 
H 83 65,3258 ,00000 .98337 
11 I. 8< 215.3939 ,00000 .98 337 

17 49 33 1 3.8258 .ootto1 • 9824 0 
17 50 32 15,1212 .00001 .98198 

17 l Bl 208,0076 ,00000 .98337 17 51 31 12,5530 .IJOOOl .98153 
17 2 80 2�0,757& ,00000 ,98 337 17 52 30 12,1212 ,00001 .IJ8109 
17 3 79 193.&43'::f ,00000 .98337 17 53 29 11,8258 ,00001 ,98072 
17 4 78 186.6667 .aoooc .9'8337 l7 54 28 11,6667 , 00001 ,9Bm50 
11 5 77 179,8258 .00000 ,98337 17 55 27 11,6439 .00001 ,9804 7 
17 6 76 173,1212 ,DODOO .98337 17 56 26 ll,7576 ,00001 ,98063 
17 1 75 1,�,5550 ,00000 ,98337. l7 57 25 12,0076 .00001 .9809b 
17 8 H 160,1212 ,00000 ,98337 l7 58 24 12,3959 ,00001 .9813& 
17 9 73 155,8258 ,00000 ,98337 l7 59 23 12,91f.7 .00001 ,98184 
17 10 72 1'7,6667 ,00000 .98337 17 60 22 15,5758 .00001 .9622 7 
17 l1 71 Hl ,6439 ,00000 ,98337 17 61 21 H,5712 ,00000 .98263 
17 12 70 135,7576 ,DODOO ,98337 l7 6?. 20 15,3030 .00oor ,98291 
17 13 69 150,0076 ,00000 .98337 17 63 19 16,5712 .lil)OOC .98310 
l7 H 68 124,3939 .oooou a9B337 17 64 18 17.5758 .oo�oo ,98322 
17 15 67 118,9167 ,00000 .98337 l7 65 l7 18,9167 • C OC �, .98329 
17 16 66 lll ,5758 .oooou ,98357 l7 66 16 20,5939 ,00000 ,98533 
11 17 65 lOA,3712 .ooouo .98337 l7 67 15 22.0076 .00000 .98335 
17 18 6• 105,3030 ,00000 .98337 17 68 H 23,7576 .00000 ,98536 
17 19 63 98.3712 ,00000 .98337 l7 69 15 25.6439 .oooco • 9853 7 
17 20 6:1 93.5758 ,JOOOU ,98 337 l7 70 12 27.6667 .oocco .9833 7 
17 21 61 88,9167 .00000 ,9H357 17 71 11 29.8258 .00000 .9833 7 
17 22 60 84.3939 .00000 .58337 17 72 l 0 32,1212 ,00000 ,9833 7 
11 23 59 Atl.0076 ,00000 ,98337 l7 73 9 34,5530 .00000 ,98337 
17 24 58 73.7576 .00000 .98337 l 7 1• � 37,1212 .00000 .9833 7 
17 25 �7 71.b439 .coooo • 98 33 7 17 75 7 39.8258 .00000 .9833 7 
l7 26 Sb &7.6b67 .cooo� .98337 17 76 6 42.6667 .oonoo ,98337 
11 ;;1 ;5 b.3.&258 .00000 .98337 17 77 5 45,6435 .00000 ,98337 
17 28 54 60,1212 .ooocc .98337 l7 78 4 48.7576 .00000 •98337 
17 29 55 SS.5530 .00000 .98337 17 79 3 52,0076 .ooroo .98337 
17 30 52 5!,1212 ,00000 .98337 17 80 2 55,3939 ,00000 .98337 
17 31 51 '9 ,8258 .00000 .98337 17 Al 1 58,9167 ,COOOO ,98337 
l7 32 50 '- ,6667 .oocau .98337 17 82 0 62,5758 ,00000 ,98337 
17 33 ., 43.6439 ,00000 .98337 18 0 81 209,0455 .00000 ,98337 
17 50 08 4U.7576 .�0000 .98337 18 l 80 201,7500 ,00000 .99337 
17 55 47 38,0076 ,00000 .98337 18 2 79 194.59 09 .00000 ,98337 
17 3& '6 35.3939 ,00000 ,98357 18 3 78 187.5682 ,00000 ,98337 
17 57 45 32,9167 ,OODDO .98337 18 4 77 180.6A18 ,00000 ,98337 
17 38 .. 3�.5758 .0000'1 .98337 IA 5 76 173,9318 .00000 .,e331 
17 39 43 28.3712 ,0000(' .98337 18 6 75 167.3182 ,00000.7 ,98337 
17 H •2 25,3030 .oooor ,98337 18 7 H 16 o.s4 09 .00000 ,98337 
17 ,; ,1 2\.371, .0000• ,98336 18 fi 73 15.,5000 .00000 .9833 7 
17 42 40 i2.�75B • t,000-J .9833£, 18 9 72 14�.2955 .OCCIOO ,98337 
17 4J 3 9  2iJ.<Jl67 • C OOll'J .99 331\ 18 l 0 7l 142,2273 .00000 .tJ833 7 
l7 44 .18 19,H39 .oooon .98331 18 ll 70 136.2 955 ,00000 ,98337 
17 4� 37 IA .�076 ,OOOC( ,98325 18 12 69 130,5000 ,'00000 ,98337 
17 46 36 1� .75H, ,OOODt .98314 18 13 68 124.84 09 .00000 ,98337 

( J) 

TABLE EXP 

u V X2 PU I CUMtEXPI u V Xl Pl A I CU•IEXPI 

18 H '7 119,3182 , 00 C 00 • 9833 l 18 64 17 17, 0455 .00000 •98318
18 15 66 113,9318 , DOD 00 • 9833 7 18 65 16 18, 4773 ,00000 ,98327 
18 16 65 108,6818 , 00 0 00 ,98337 18 66 15 20,0455 ,OOOOC .98333 
18 17 64 103.5682 ,OOuOO ,98337 18 6 7 H 21,7500 ,OOOOC ,18335 
18 18 63 98. 5 909 ,00000 .9833 l 18 •8 13 23.59(•9 ,0Du00 .98336 
18 19 62 93,7500 ,00000 .98337 18 69 12 25,5682 ,OOUOO ,98337
18 20 6l 89,0455 ,00000 ,98337 18 70 11 27 ,681a ,00000 .98337
18 21 60 84,4773 ,00000 ,98337 18 71 10 29,9318 ,OOCOG •98337 
18 22 59 80,0455 .oo 000 .98337 18 72 9 52,3182 ,orcoo ,98537
18 23 58 75,7500 ,00000 ,98337 18 75 8 34.8409 ,00000 ,98337
18 24 57 71,5909 ,00000 .98337 IA H 7 37,50u0 .00000 • 18 3 37 
18 25 56 67.5682 , 00 o co ,98337 18 75 6 40, 2955 .o OliO 0 ,983 37 
18 26 55 63,6 818 .00000 .98337 IA 76 5

' 

43,2273 ,00000 .98337
18 27 54 59,9318 ,00000 ,98337 18 77 46,2955 .00oco ,98337
18 28 53 56 ,5182 ,DO 0 00 .99337 18 78 3 49,5000 .0('(l(IIJ ,98337
18 29 52 52.8409 ,00000 .98337 18 79'7 2 52.8409 .00000 .98337
18 30 51 49.5 000 .00000 ,98337 IA AO 1 56.3182 .00000 .98337 
18 31 50 46.2 955 ,D0000 .9833 7 18 �l 0 59.9318 .00000 ,98337
18 32 49 43.2213 , ODO OD .98337 19 0 AC 202 • 8485 .00000 .98337
18 33 48 't0.2955 • 00 0 00 ,98337 19 l 79 195.6439 .00000 ,98337
18 34 H 37,5000 ,00000 ,98337 19 2 7A lAS.5758 .00001 •9A337
18 35 
18 56 

46 
45 

34 .e 409 .oo Cl 00 
52,3182 .00000 

.'1833 7 
,98537 

19 
19 

3
•

77
7� 

181 .6439 
IH,8485 

.00000 

.00000 
.98337
.9A337

18 37 44 29.9318 • 0 D 0 00 .98337 19 5 75 l&fl.1894 .00000 ,98337
18 38 43 27.6818 ,00000 ,98337 19 6 71 161,6667 .o C. 001) ,98337
18 39 42 25,5 682 , 00 u 00 .98337 19 7 75 155,2803 .ocooo .98337
18 40 41 23.5 909 .00000 .98336 19 8 72 149,0303 .oocoo .98337
18 41 40 21,7500 , DO O 00 ,98335 19 9 7l 112,9167 .00000 ,98337
18 42 39 20 .o 455 ,00000 ,98333 19 10 70 136.9394 ,00000 ,98337 
18 43 
18 H 

38 
37 

18,4 773 , DO O 00 ,98327 
17,0 455 ,00000 ,98518 

19 11 69 131, D985 ,0 0 0 0 C .98337
19 12 68 125, 3939 ,0 0 0 D 0 ,98337

18 45 36 15,7500 ,00000 ,9830 0 19 13 6 7 119,8258 ,00000 ,98337
18 46 35 H,5909 ,00001 .9827 0 19 H 66 114 • 3939 ,00000 ,98337
18 47 H 13.5b82 .00001 .98226 19 15 65 109• 0985 .coooo ,98337
18 48 33 12,6818 .00001 ,98 l 6 5 19 16 64 1�3.9594 ,00000 .98337
18 49 32 11,9318 ,OD 0 02 .98086 19 17 65 98. 91 E, 7 .00000 ,98337
18 50 31 11,3182 ,00002 ,97996 19 18 62 94,0303 .00000 ,98357
18 51 30 10,8409 ,D0(,03 ,97905 19 19 61 89,2803 .ocooc ,98337 
18 52 29 10,5 000 , 00 0 03 .97824 19 20 60 84.6667 ,00000 ,98337
18 53 28 10,2955 .00003 .97769 19 21 59 80,1894 .0000 0 ,98337
18 54 27 10,2273 ,00003 ,97749 19 22 58 75,8465 .00000 ,98337
18 55 26 10,2 955 ,00003 .977613 19 23 57 71,6439 ,COOOO ,98337
18 56 25 10,5 000 ,00003 .97824 19 24 56 67 ,5758 .00000 ,98337
18 57 24 10,8409 , DO O 03 .97'105 19 25 55 63, 6439 .o 000 0 ,98337
18 58 23 11,3182 , 000 02 .97996 19 26 54 
18 59 22 11,9318 ,00002 .98086 19 27 53 
18 '° 21 12,6818 ,00001 .98165 19 28 52 
18 '1 20 13,5682 ,00001 .98226 19 29 51 
18 62 1' H,57909 ,00001 ,98270 19 30 50 

59 •8485 .00000 ,98337
56,1894 ,OOOOC ,98337
52,6667 ,DODOO ,98337 
49 ,2803 ,00000 ,98337 
46, 0303 ,00000 ,98337

18 63 18 15,7500 ,00000 ,98300 19 31 49 42,9167 ,00000 ,98337 

(4) 



TABLE EXP 

CHI SuUARE - POll/31, Plt•/91, P212/9l N=99 

X2 PIA> CUHIEXPl U V W X2 P(A) CUP1l[XP> 

ll 32 48 39.9394 .ooooc .98337 
19 33 47 37 • ..:985 .(;OCIOl. e9EU37 
13 34  40 3\.3939 .oooot• .9&:S37 
19 35 4 5 31.Al58 eOOOOV e98337 

20 1 1e 1eq.6A94 .coor.o .98337 
20 2 11 1e2.1121 .oo��� .98337 
20 3 76 175.871? .�o,oo .98337 
20 75 169.1667 .�0000 .98337 

ll 36 4 4 29.3939 .0000� .98337 2� 74 162e59R5 e 0�00� e98337 
ll 37 • 3 27,C9&5 ,DODOO ,98337
ll 38 4 2 24.9394 .oooou .9�337 
ll 39 • 1 22.9lb7 .DOOOU e98336 
B 41.1 4 C 21.0303 .ooooc .98334 

2c 6 73 1s6.1&67 .c�oon. .99337 
20 7 72 149,8712 .0000� .�8337 
20 B 71 1�3.7121 ,00000 ,98337 
20 9 70 137.6894 .ooouo .98337 

ll 41 3 9 19,2803 ,00000 098331 
ll 42 38 17.0667 .00000 .98323 
ll 43 37 16,189• .00000 ,98307
ll •• 3i 14eR485 .00001 .98279 

20 10 69 131,8030 .00000 ,98337 
20 11 68 126,0530 .00000 ,98337 
20 12 67 120,.39• .�oooo ,98337 
20 13 66 114.9621 .0000� .9�337 

13 45 3 � 13.6439 .00001 .�8230 2C 14 65 109.6212 e00000 e9A337 
ll % 34 12.�758 e00�02 e9Al55 2� 15 64 104.4167 .00000 .98337 
ll 47 33 11.6439 .uoc12 .9H047 20 16 63 99e3�8� .�000� e9A337 
ll 4b 326 lC.8485 e00003 .97906 
19 4 9 316 lC.1894 .�0004 .97737 

2J 17 62 94.4167 .���OQ .98337 
2c lH 61 89.6212 .oooor .98337 

19 50 3 !J 9ab667 aO'l0U5 e9756J 21 !9 60 84.9621 .oo�oo .98337 
ll 51 2: 9 9a2803 aUD006 .97393 20 2U 59 00.4394 eVC10C e9R337 
13 s� 2 rs �.o303 .0��01 .912,1
ll 5 3 2 7 8a9lb7 .oi007 a972C3 

2� 21 sa 76.0530 .oo�oo .98337 
20 22 57 71.8030 .0000� .98337 

ll 54 2(, 8.9394 .00001 .97216 
13 ?J5 2� 3.c,9e5 .coco1 .97.303 
ll 56 24 9.3�39 .LOP06 .97446 
l l 5 7 2 > 9.AJSR .�0uos .97619 

20 23 56 67.6894 .rooo� .98337 
20 24 55 6 3e7121 eOOOOO e98337 
2J 25 54 5q.R112 .oooon .98337 
2� 26 55 56.1667 .0000� .98337 

ll 5e 22 lJ.39!.CJ .uuoo4 .97796 20 21 52 �2.5985 .toooo .98337 
19 59 21 11.r9es •'-'t'OU3 .97957 20 2e 51 49.1�61 .o�oo� .983�7 
1 J 6 I.I 2 ll 11.9394 .000�2 .9�LH7 2c 29 so 4s.e112 .o�ooo .98337 
13 61 19 1:.9167 .0�001 .98184 2� 3C �9 42.1121 .r0�00 .98337 
ll 6 2 I A 1,.t303 eOLOOl .9A249 
ll 63 17 1�•2803 eJOOOO .98290 

2� 31 48 39.�R94 e00�00 e9A337 
20 32 47 36.a030 .oooon .98337 

ll 6• 16 16.6667 .�0000 .98313 
13 65 1:, 18.i89'f .tOIJCI'! .CJ8326 
ll 66 14 l�e84b5 .�ODO� e 98332 

20 33 46 34,0530 ,000�0 o9A337 
2� 34 45 31.4394 .roooo .98337 
20 35 44 2R.9i21 .�ooca .9H3l7 

ll 6 7 13 21.6439 .ooacL .9a..s3s 
11 61= 1� 23 .5758 .UOJIJt .9P.336 

2( 36 43 26.6212 .ooooc .98337 
2: 37 42 26.4167 .�000� .�A33b 

ll 69 11 25.6439 .OOMCO .98337 
l:i 7 u 1 C ,1.&485 .JO�Ot .98�37 
ll 71 9 3C.l894 .�ccou .98337 

2� 3A 41 22.3485 .�ij�Or .9833t 
2� 39 40 2:.4167 .co�o� .�8333 
2c 40 39 1H.6212 .oo�o� .98328 

ll 72 & 32.6�67 .ooo�o .98337 2f 41 38 16.9621 .ooo�o .98317 
ll 73 7 35.�803 .a,�o� .98337 2� 42 37 15.4394 .roooJ .98294 
ll 74 3fi.�3�3 .r oot61 .�P.�37 2C 43 36 14.053� .OJ?Cl .9R25U 
U 7'.; ,t.s161 .occl:, .s8337 20 44 35 12.Rn!� .��O�i .��17� 
13 7b 43.�39q .�:01� -���37 20 45 �4 11.6894 .O�CC3 .98C�4 
ll 77 �7.:�6� -��L < .9h337 ci:i 46 33 10.1121 .nor.;o .. .  97876 
ll H 5J.3939 .:.;f)('6w •• .90337 2� 47 32 9.8712 .coOOb .9703� 
ll 7S :)J.b258 •L110: .' .9l:L537 2� 48 31 9.1�67 .ooooR .9733h 
ll fl(; ::; 7 • .!,93':i • L � 1J,: ,96337 20 49 3� 8.5785 .o��lr .�7CCf 
,J C 79 15::>.h•dC •l (,Q';6'"' .q8.337 2� 50 29 8elf67 .C0!'.111 .966t-'R 

(5) 

1 77 

3 75 
4 74 

7 71 

TABLE EXP 

u X2 PIA) CUMIEXP> U V X2 J-,(A) CUM<LXP) 

2� 51 28 7.8712 .00013 .96q25 21 21 57 72.0682 -��JJU .9A3'7 
20 52 27 7.710::l e00Ul4 e96266 21 22 56 67.9091 .ruor,� .9R337 
;>O 53 26 7.6894 .00014 • 96 24 2 21 23 55 63.6864 .oor�1 .38337 
20 54 25 7e8J3(J .00014 • 96 35 8 21 24 5ff 60.ocot1 .uc,r-cc: .99331 
20 55 2• a.o530 .00013 .965 92 21 25 53 56.25no .011cr� .98337 
20 56 23 9.4 394 .00011 .96897 21 26 52 52.6364 .er.COD .98337 
20 5 7 22 8.',621 .00009 .97229 2.1. 27 51 49.1591 .c.,cooo .98337 
2r 58 21 9e6 212 eU0007 .975q2 21 29 so �5.�1&2 .1t·�no .98337 
20 59 20 10.4161 .ooucs e'J780 2 21 ,9 49 .2,6136 .ocooo ,98337 
20 60 19 U,H85 ,C0003 • 98 00 1 21 30 48 39.5455 .00000 .983!7 
20 61 18 12,H67 ,00002 • 9814 0 21 31 q7 36,6136 .00000 ,98337 
20 62 1 7 13.621� .00001 .98229 21 32 4� 33,81&2 .00000 ,98337 
20 63 16 14.9621 .c,0001 .98282 21 33 45 31.1591 .ocooo ,98337 
20 6• 15 16.439'+ .00000 .98311 21 34 44 28.6364 .OUOOO e9A337 
2 ".'J 65 14 18,0530 ,00000 .98325 21 35 43 26,25JO ,00000 ,98337 
2') 66 13 19.8030 .00000 .98332 21 36 42 2�.oono .uriooo .98336 
20 67 12 21.6894 .00000 • 98335 21 37 'tl 21.8864 .O:JC·OO .98335 
;> 0 68 11 23.71£1 .00000 .98336 21 38 40 19.9(191 .uooco .98332 
2� 69 10 is.a 712 .QOOl]O .9833 7 21 39 39 18,0682 .orooo ,98325 
20 70 9 28.l 667 .OOO(;O .9833 7 21 40 38 16.3636 .00001 .98310 
20 71 8 30,5985 .oouoo • 9833 7 21 41 37 1\e7955 eOCJQ('ll .98277 
20 72 7 33.1667 .000.co .98337 21 42 31 13,3136 .00002 .98214 
20 73 6 35.8712 .OOLH�0 .98337 21 43 35 12.0682 .ooc03 .98103 
20 74 5 31h7121 eOOUOO .c;833 7 21 44 34 10.9�91 .orr.04 .97919 
20 75 q 41.6894 .oocoo .98337 21 45 33 9e8864 .00��7 .97&4r 
20 76 3 ff4e8U.30 eOIJUrJO .98337 21 '+6 32 9.0000 .oro1� .912sc 
20 77 2 48.05.SO e00L1UC. e98337 21 ,1 31 d.25!10 .00013 e?':.756 
;>O 78 l 51.,394 .ootoo e'J833 'f 21 4A 3rJ 7.6364 .ouo11 .961A5 
20 79 0 54.9621 .00000 .98337 21 49 29 7.1591 .UOCl2U .35E. j2 
21 C 7& l90.9U91 eGOCrt:iO .98 33 7 21 50 28 6.e1i=:.:: .OC024 .95092 

.98337 21 51 27 �.6136 .0�026 .94741183,886•21 .oocoo 
21 2 76 177.01.'0U .00000 .98337 21 52 25 6.54S5 e UOG27 .94614 

6.6136 .0��21 .9,141
6.a1s2 .0°025 .95.92 

110.2,00 .00000 .98337 2! 53 25 
1£3.6364 .OOC'OO 

21 
21 5• 2•.�833721

21 5 73 1:J7.1591 .00coo .9&337 21 55 23 7.1591 •l1 0021 .956(.2
21 6 72 150.8182 .00000 .9&337 21 56 22 7.6364 •r·L.Olk .9blC5 

A.2sno .H,1;14 .367":-6 
.0c�10 

144.6136 .oocoo ,9833 7 21 57 2121 
21 59 2u,,1 8 70 138.5455 .OO;J�u ,9H337 

.? 1 9 f:>9 132.ti.l.Sb .ouaoo .'J& 33 7 
9.�oon .97250 
9.h864 .u0(07 .97640 

1C.e9U'H .-:.r�•04 .97919 
21 59 19 
21 6Ct 1821 l O 68 126.8182 .ououo e9H337 

12.C6A2 .rCL10? .9f:113 
13,3636 ,LICO! ,98214 

21 11 b7 121,1591 .uouco .98337 21 61 17 
21 12 66 115.6364 .00000 .,8337 21 62 11 

.9fd'3721 13 b5 110.2�0fl .00000 21 63 15 1,.1955 .ccoo1 .9s211 
£ 1 14 L,,4 1Js.o�·oti .uvocio .98337 21 ;q 14 

b.3 21 S5 13 
lS.3':.36 .,HOO� .98.!,lC
1H.S:.b�2 .�C!'}�t· .983Z5 

� .! 16 02 q4.9J91 .uuo�o ,98337 21 6b 12 19.9091 •'H•�•Ol .9A332 
2; l 7 el 9J. iJb82 .OU 000 .9.8 33 7 21 67 11 21.0864 .o�Go� .90335 

1 � lO b5.Sb36 eOOr.;(;Q .98337 21 68 10 24.VOC!' .o6n e�':' .9A336 
1� �9 su.1955 .oou1;0 .98337 21 b9 9 26.2500 .v�ooc .9A337 

·2 '.6 06 7;.363b .OOC-00 .98337 21 7� R 2A.E36'+ .�:rr� .q8337 

(6) 

2 ! 1 S .9b33 7 99.Bhb4 .oooc�

23 
23 
23 

3 73 
4 72 

23 
23 

23 
23 

TABLE EXP 

:HI SOUAkt - F�fl/3)69 Pl(4/9)• P2f2/9) N=99 

,2 P(A) CUM((XP) U V W X2 PfA) ClJ"'·l()(P) 

21 Jj, 31.1591 .OCIGOC .9�337 22 42 35 11.4394 .coo�4 .9BUlb 
21 72 �5.BlB2 .�c-o�� .98337 22 43 34 1Je23�8 e00��7 .977�1 
21 7 3 ?;.613£ .:oo,� .9A337 22 •• 33 �.1667 .ooc1� .9733� 
21 7 4 .59.5q55 .oo��o .9�337 22 45 32 P,2348 ,00015 ,9�744 
2 l 75 �c.Sl30 •�JOJC .9&337 22 46 31 7.4394 .00021 .95561 
21 7'. 45.8182 .C�O�w .9�337 22 47 30 6.7HC3 .00021 .sse29 
21 77 41.i�91 .�u�O, .�8337 2L 4b 29 6.2576 .J0�34 .94�4� 
,d 71'. Jc.63b� eOUr�� .�A337 22 49 2£ 5eA712 .nl)04� .9312l 

11 11-,5.1667 .0-10� . •  �a337 22 5r; 21 5.�212 .o0045 .9243� 
1E 17H.234k .J0001 .9�J37 2:;. 5 1 26 s.5076 .0014P, .9208� 
1s 111.43�4 .o�oo� .963�7 22 52 25 5e53r3 e0tl048 e92161 

lJ,.78�3 eOOOO� .9AJ37 22 53 24 5.6894 .��045 e9263q 
l��.�576 .CuOOQ e98337 ,2 54 23 5.9848 .00�40 .93417 

5 7 t: l'.:il •rJ7j,,� .OOOCl• e'3b337 22 55 22 6e4lb7 eC0�34 .94366 
71 1.,5.6212 .JLiti�r •98337 22 56 21 6.9848 .coo2b .95351 
7( 1!9.5076 .JC��O .96337 22 57 20 1.6A04 .r,,02� .9f.242 

22 b 6� 133.�303 eJOOO� .9R337 22 58 19 e.5303 .11 0013 .96961 
�2 9 6H 1�7.6&94 eJOOt: e9A337 22 59 lb 9.5�76 .00009 .97496 
22 10 67 ltl.JH48 .o�OJJ e9U337 22 60 17 10.6212 .00005 .97854 
�2 11 6b 11;.4161 .ou00� .98337 22 61 16 lle87J2 .0,0�3 e9At78 
�? 1� 65 11�.�H48 .uoo�o .9A337 22 62 15 13.2576 .coooJ .98208 
22 1� 64 105.6894 .oouo� •98337 22 63 14 1q.1sc3 .00001 .98277 
i2 14 63 lOJ.�3V3 .�OOOU e 98337 22 64 13 16.4394 .00000 .98311 
�2 15 b2 95.5076 .G�010 e 98337 22 65 12 l8e23qa .�0CO� e98326 
22 1, 61 90.6�12 .cooo� .9&337 :::2 66 1 J 20.1667 .00000 .98333 
�2 11 o, s5,,112 ,onJ�� ,98337 22 67 10 22.2348 .��o�o .9�336 
2? lP. 59 '31.2576 .C"JUC·. •98337 22 68 9 24.43q4 .�C'00fl .98336 
?2 19 5� 7S.7R03 eJ00ilJ .�A337 �? 6 9 8 26e7Ar3 e O�OOO e98337 
�z �-• �I /i,�394 .�1JO� .9H337 22 7 0 7 29.2576 .ooJ�� .98337 

:-a • .:'..548 .c10�,,� .9i:,3:n 22 71 6 31.0112 .o�no� .98337 
2: ! :::2 ss 64.!667 .J�OJJ •9h337 22 72 5 34.6212 .oc�0r, e98337 
22 2 .3 5 '+ J�.2348 .u�OJ� .98337 22 73 4 37.5076 .co��o .98337 
�2 24 ::d s&.43�4 .��ooo .98337 22 74 3 40.5303 .ooo�, .993.57 
,2 .cs 5£ 5 2.10�3 .co00J .98337 22 75 2 4�.6894 .o�ooc .98337 
22 26 51 49,2576 .00000 ,98337 22 76 1 46.9848 .00000 .9�337 
4:2 27 � C 45.8712 .0000� .98337 22 77 0 50,4167 .00000 ,98337 

C 76 179,5758 , ooroo ,98337 22 2h 4 � 42.6212 .00000 .98337 
, ? .:'. 9 4 H 39.5076 •CCOOO e9A337 l 75 112.73q9 .oo,oo ,98337 

166,C303 ,00000 ,98337 22 3" 47 3&.�!Q3 .ooo�L .98337 2 74 
£2 31 46 33.bA94 eu00j� e98337 23 

3U.9848 .OOC3L 
159.�621 .�o�or .98337 

� 2 32 4 5 e98J37 2 3 153.0303 -�o�oo e98337 
22 33 4 4 28,4167 ,0000c ,9S337

25.9b48 .�COO� e9b337 
5 71 146.73�8 .ocooo .98337 

;2 34 4 3  6 7 0 140.5758 .0ooc.� .98337 
" 2  3 5  4� �3.6894 .�iJOO� e98336 23 7 6 9 134.5530 .oo�oo .98337 
22 36 41 21.s3J3 .nooc� .98335 � 68 12A.6667 .00000 e98337 

9 6 7 122,9167 ,00000 ,98337 22 37 40 19.�076 •OCUIJJ e98331 
22 3A S9 17,6212 .00000 ,98322 2� 10 66 117,3030 ,00000 ,98337 
22 39 3& 1;.0112 .00001 ,98302
21 40 37 11,2576 .00001 ,98259 23 12 6. 

23 11 65 111,8258 ,DODOO ,98337
106.4848 -��000 e9A337 

22 41 36 12,7803 .00002 .98173 23 13 63 1�1.2so3 .coo�, ,98337 

(7) (8) 

TABLE EXP 

U V P(A) CUMCEXP) U V P(A) ClJ�CEXF> 

14 b2 9ta2121 .oo�oo .98337 23 14 12 16.6667 .3coc.� .9R313 
15 61 Yl,2803 • 00 0 00 .98337 ;:-3 65 11 18.553C .OCCl'! .38320 
lb 6(i 86.'+A48 .oo O \:C .98337 �3 61:. 11.l 2�.5758 .::iC'"L(' .9�.334 

2 � 1 7 59 81.8258 .�ooro , SB 337 23 6 7 9 22.734b .1LOCC .98336 
;,� 18 �6 77,303� ,OOHO .98337 23 68 8 25.{1303 .tiO•Hi..: .9f:.337 
�) 19 57 72. 9 lE. 7 .coei �" ,Y8 33 7 23 b9 7 27.'162:1 .cr,.:o; .9R3'!7 
;•J 20 :,6 68.6667 .0000� .98337 23 7C 3�.03J3 .ur1 l£lC .9A337 
;-3 21 55 64.5530 .00000 ,98 �37 23 71 !2.734b .r�rr� .9�337 
; 3 2 2 54 60.5 758 .ovooo .98337 23 72 35.'HSfi .r,1Jr�r•: .9�337 
�.3 23 5.3 56.7348 • o a o oo6.98337 23 7 3 38,553'1 ,uf.00( ,98337
2':- 2ff ::i2 53.Cl.303 • oouoo .98337 23 , • 4J.6667 .r-�c�:) .i,e."!,'!7
2� 25 51 49,'621 ,OC 000 • 9833 7 �3 75 '+4.9167 .1)Cll(·,1 •9A337 

26 :)Q 46,03ij3 • 00 0 J(J e9R337 2 3 7 S '+R.3130 .Jrrrt, .9A3?7 
2 j 2 7 49 '+2e7S48 .ooouo .98337 Ci 75 174.L36'+ .,1ucr,c .9A337 
2 3 28 48 .39.5758 .oio�o .98S37 1 7� 167.301:14 .i.J:J00".1 .38�37 
23 29 47 36.5530 .oo O 00 .98337 2 73 16U.7727 .Cl6'I ":;"!:; .98337 
2 3 3 D 46 33.6667 .oooou .98337 24 3 72 154.2955 . nn Grc .9A337 
23 31 45 30.9167 • 0 0 0 00 ,Y8337 24 ff 71 1,1.'354", .;i;-rl)o ,.98337
;,3 32 H 20. 3 030 eOClH-0 .98337 2'+ 5 70 lffl.75J� .�r•e,c� .9A�.H 
23 33 43 25.8258 .co 1.,,1., i;l .98337 24 6 69 135,681b ,oDOOO ,98337 
23 34 42 23.4k48 .o:, (; GO .98536 24 7 68 129.750/l .:i:.JC-lC .99337 
23 35 41 21.2 803 • 00 0 00 .98335 2� 8 67 123.9545 .O�LOC .98337 
23 36 •o 19,2121 .ocooo .98530 24 9 66 llA.2955 .oo��� .98337 
23 37 39 17,2803 .uu l, uo ,9832( 24 10 65 112.1121 .trnoo ,983!7
2 3 38 38 15.4848 • ov O 01 .98295 2'1 11 6'+ 107.!Ablt .UOCOO .9A337 
23 39 37 13e8 258 • 1,!0 C :.12 .9824 0 24 12 6� 102.1364 .r·oroc .9a337 
2 3 q J 36 12.3r.30 • 0 0 J 03 .98129 24 13 62 91.J,21 .on�o•J .9A337 
2 3 41 35 10.9167 • 0 0 0 �6 .97921 �4 1'+ 61 92."455 .ocooo .983!7 
?3 42 Sit 9 • 6 66 7 .coo�9 .9756 0 2'+ 1s 611 87.2045 .uoo'Jo .�0�:n 
23 •3 33 0.s�30 .oo C.15 .96977 2� 1s 59 02.500� .L�noo .9A337 
23 44 32 7 • 5 75A .00�22 .96119 2'4 17 58 77.9318 e'J:ltJ(;IJ e983!7 
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69.1667 000D00 .98337 8 513l 19 41 31.7045 000000 098 337 
6't.9621 .00000 .98337 9 20 40 28.9091 000000 .98337 40 

.98337 40 lC 49 6C.8939 .00000 .98337 H 21 2,.2500 .00000 
3� 22 38 2307273 • c; 0 0 Oll .?&336 40 11 48 56.9f 21 .ooooi:- .98337 

33 23 37 21.3409 .ooo�"J 098335 40 12 47 5,ol667 098337 000000 
40 13 46 4905076 • DOOC ti .98337 .o::ioou .98330 3J 24 3o 19.0909 

45
.. 4205985 

45.984833 .00000 098337 .983171609773
is.coco 

4035 .00000 14 

000000 098337 .oooco 1534 • 98283 40.B 2b 
39.3485 000000 .98337 .98201 163l 27 13.1591 .00001 

28 11.4545 000002 o98Cl8 40 17 42 3602348 000000 .98337 
31 9.8864 oC0005 .97640 40 18 41 3302576.. 

3;_3l 
3l 000,00 .99337 

40 19 40 3004167 o0C000 .98337 31 3, 30 a.4545 000011 .9&908 
2707121 •0001'.10 098337 31 29 701591 .00021 .95602 40 203, 
25.1439 000000 098337 32 28 600000 • 0 C,039 .93455 40 21 3833 

27 .00066 090187 40 22 000000 098336 2207121 

098326 
26 4 ■ L,909 .onus .A5646 40 23 36 2004167 000000 098333 3l 

000155 a79A81 40 24 35 1802576 00000025 3 • 34 09 .l3 
16.23•8 .00000 .9830836 24 2.7273 .00216 .73217 40 2�3� 
14.3485 o 00001 09826226 33 'j 7 23 2.25ce .or.290 .66461 H 

33 38 22 l.9091 .00339 .60520 40 27 32 12.5985 • 00001 098157 

21 1.7045 000382 .56555 40 28 31 10.98'18 .00003 097935 

20 1■6364 o O D4 01 055087 40 29 30 905076 .00006 .97496 

19 1.7045 o O 0391 056555 40 3C 29 0.1667 000012 .96688 
40H 
41 

093186 
33 42 18 1.9091 • IJ 0354 .60520 40 31 28 609621 .00023 .95317 

5.8939 000041 

33 16 2 o 72 73 .00,29 o 73217 40 33.. 

• 0 029 6 .66461 40 3233 17 2.2suo 
09D125 26 4o96'21 00D067 

.00102 .86117 25 �.166715 3 • 3't09 .00163 .79A81 4U 3433 
• 001'46 .81365 3o5 0 76 14 4■091)9 .t0106 .85646 40 35 2433 

23 2■9848 o00194 076262 :ll 47 13 009773 000063 .90187 
22 2.5985 000241 .71532 o,0034 093455 403l 4o 12 bo�OOO 

11 1■1591 .OG017 .95602 4( 38 21 2.3485 .00279 .6 798 8 3l 
3l 5: 1 C 8 04545 • (l •J007 .9690A 4!J 39 20 2.2348 .00301 .66215 

0003�1 .66583 3, 51 9 3 .AAS 't • G Jo:: 3 o 97640 40 OU 19 2.25 7b 

(19) 

27 
42 

33 25 43 
.. 

35 45 

37 

40 
49 
5D 

43 53 
54 
55 

59 41 .97737 
50 

57 

55 53 

42 
56 

42 13 45 

15 42 

49 

45 

35 43 

33 

13 
37 

u X2 p IA l 

TABLE EXP 

CU�CEXPJ u V X2 PCA> CUp,1<EXP> 

6 • 916 7 • r".'�2't 0952"7204167 000279 .f.9014 41 3140 41 18
5 • 9394 .e, Ul/4 .., 09330341• 011239 o73C,23 32 2•17 2. 7121 40
5 o 0905 .!JIJOE..3 .306684116 3.1439 .00189 o 77963 40

40 41 34 24 4 • 3939 •..1 (. (·93 08742915 3. 7121 .QOl37 .82993
14 4.4167 .00092 087554 41 23 308258 .0012A .e 3 a 45 40

41 36 22 303939 .u 01 &3 .8036740 46 13 5.2576 oDOC56 .91256
.9�995 41 21 300985 .Ct1194 07749140 47 12 6 .2 348 000031

48 11 7 • 3 485 000015 .95 851 41 39 20 2 • 9394 o uo215 .75751 
1D 805985 41 39 19 2 • 916 7 .�ti22C .75489 •DH07 09700840

41 H l 8 3 • l.'3-)3 orc209 .76761 9 9.9848 .00003 • 97 6 7 4 •c 
41 H 17 3.2803 .0�184 .7930840 51 8 llo5 016 .00001 .98C27 
H 42 lS 3 .666 7 ·" 0149 .a 2 6 3£ 40 52 7 130166 7 ,00000 o 982U 2 

..16.8939 .00000 •98316 41 1' 4 • A485 .IJ Oli 75 .e 9643 
15 • o 1894 oO Cl 11 .96257.98282 •l.0000040 6 lh9621

40 5
• l8.9E.21 .00000 .98329 41 45 13 5 • 6439 .00(147 ■9251'1240

40 56 3 2101667 .00000 098334 41 46 12 6.5758 .ono21 .94 6 71 
•o 57 2 2305076 .00000 .98336 H 47 11 7.64l9 .uco1q ■96194
40 58 1 25.98♦8 .00000 .9833 7 41 48 10 8 • 84 85 000006 037164
40 0 28. 5 985 .001.00 .98�37 9 10.1894 .0000349

8 11.6667 .00001 09805041 0 58 104.8485 .00000 .98337 41
41 1 99.6 439 .00000 ■ 98 33 7 41 51 7 1302803 .ooOCIO ■982 !)9 
41 2 56 9405758 .ooo�o o9b337 41 52 6 l5o�303 o000H .9R2 84 
41 3 55 89.6439 .00000 .98337 41 5, 5 16.91&7 oCOOOO .7831E.

•.98337 41 54 18 • 9394 000000 .9832941 4 54 84 .e 485 .001100
.98337 41 3 210�985 .ooroo ■98 3 34 41 5 8D01894 .oo O 00 

41 6 52 75.6 667 .oo O 00 098337 41 5S 2 23. 393Y .r. 000 l .98336 

41 7 51 71028D3 .00000 098337 41 57 1 25.8258 .00000 .98337
41 8 50 67.03D3 .oo O 00 .98337 41 58 0 28 • 3939 .00000 098337 

0 �7 lr2 o 1364 .O(·OC'l .98337.9833741 9 49 6209167 • 00 0 00 
1 97 o 0227 000000 .983374 2.9833741 10 48 58,9 394 .00000

41 11 •1 55 .o 985 .000&0 o 98337 42 2 55 92 • 0455 .oocro 098337
41 12 46 51.3939 .00000 098337 H 3 54 8702045 oc�oc� •98337

41 14 .. .. 4.3 939 .00000 .98337 42 5 52 77,9318 000000 098337 
098337 4 53 82 .sooo .00000 • 9 8 3 37 47.8258 • 00 0 OD 41

43 'tl• D 985 ooor,oc •98337 6 51 73.500(1 aC.lfJC!O !I 098337 41
16 42 3709394 .00000 .98337 42 7 50 69 .2045 000000 .98337 41

.98337 42 8 65 • 0455 000000 .9833741 17 41 3409167 .00000 
320D3D3 .oo 01)0 098337 42 3 48 61.(1227 oOJCOO 038337 41 18 4D 

41 19 39 29-2803 .oo O 00 098337 42 lC 47 57ol36• oOCOCO .98337 
..H 20 38 26.6667 .00000 .98337 42 11 53.3864 oororo •.98337 

41 22 36 21.e 485 .00000 .98335 42 13 46 • 2955 000000 .383.37.. 

49 .1121 000000 .9835721 37 24.1894 .00000 ,98336 42 1241 

41 23 1906439 oDODOO .98332 42 14 42.9545 .oooto 098337 
41 24 34 17.5758 .00000 .98322 42 15 42 3907500 oOOO?O .98337 
41 25 15 06439 .00000 .98298 42 16 41 3606818 .00000 098331
41 26 32 1308485 .00001 .98241 42 17 4C 3307500 000000 .98337
41 27 31 12.1894 .00001 .98117 42 18 39 3009545 .ooouo 098337

28 30 1006667 •ODO 03 097865 ,2 38 28.2955 .00000 .�833741

41 29 29 9.2 803 .00001 .97393 42 20 2507727 000000 098337
41 30 28 80D 303 oOO D 13 096572 42 21 3& 2303864 .oooc� .983 36 

(20)

https://0001'.10
https://l8.9E.21


TABLE EXP 

CHI SQUARE • P0ll/3h P114/91• P212/91 N=99 

u V w X2 PIA> CU"CEXP> u V w X2 PIA> CU"CEXPI 

42 22 35 2101364 000000 098334 43 14 42 4106667 000000 098337 
'tl 23 34 1900227 .10000 098330 43 15 41 38o553D oODOOO 098337 
42 24 33 
H 25 32 
42 26 31 

17,0455 ,00000 ,98318 
15,2045 ,00000 ,98288 
13,5000 • 0 00 01 098222 

43 16 ,·O 
43 17 39 

43 18 38 

35,5758 ,00000 098337 
3207348 ,QOOOO ,98337 
3000303 .00000 098337 

42 27 3 0  1109318 .00002 .,aaa, 43 1' 37 21.4621 oODOOD 098337 
42 28 29 
42 29 28 

1005000 ,00004 097824 
9o2U45 .00001 097357 

43 20 36 
43 21 35 

2500303 oODDOO 098337 
22073'48 .00000 098336 

42 30 27 8oU455 000013 096585 43 22 34 20.5758 .00000 098334 
42 31 26 7.0227 000023 095408 43 23 33 1805530 .00000 098328 
42 32 25 
42 33 24 

601364 0D0037 .93777 
503864 0D0051 091698 

43 24 32 
43 25 31 

1606667 ,00000 098313 
1409167 oODOOO 098281 

42 34 23 407727 000080 08930'4 43 26 30 1303030 .00001 098211 
42 35 22 402955 000105 086876 43 27 29 1108258 .00002 098D7 2 
42 36 21 309545 0D0128 084752 43 28 28 1004848 0D0D04 o'782D 
4Z 37 20 S.750D 000146 .83214 43 29 27 902803 .oo O O 7 097393 
42 38 19 306818 00D153 082756 43 30 26 8.2121 .00012 .96725 
42 39 18 
42 40 17 
42 41 16 
42 42 15 
42 43 14 

3,75DD •• 0149 .83284 
3,9545 ,00134 ,84752 
4.2955 .00112 086876 
4, 7727 ,00085 089304 
503864 •• 005 9 091698 

43 31 25 
43 32 24

43 33 23 
43 34 22 
43 35 21

7o28 �3 .00021 095764 
6 •• 8♦8 000033 o9450D
508.258 000047 .,30D5 
503030 ,00064 091416 
409167 000081 089934 

42 44 13 601364 ,00038 .,3711 43 36 20 406667 oOD994 ,88810 
42 45 12 1.a221 .00022 095418 43 37 19 405530 o0D1D2 088254 
42 46 11 
42 47 10 

8.0455 .00011 ,96585 
902045 000805 097357 

43 38 18 
43 39 17

4,5758 ,00102 0883'9 
407348 000094 089130 

42 48 , 

42 ., 8 
4Z 50 7 
42 51 6 
4Z 52 5 

1oosuoo ,00002 097824 
11 .9318 .ij0001 • 98086 
13 ,5000 .00000 .98222 

15,204� .00000 .98288 
17,0455 ,00000 098318 

43 40 16 
43 41 15 
43 42 14 
43 43 13 
43 .. 12 

5o0 3 03 ,nooao 0904D2 
504621 ,00062 091945 
6 ,0 3 03 ,00D44 ,93529 
,.73 48 000029 094953
7.5758 .00011 • 96119 

42 53 4 
42 54 3 
42 55 2 

19 ,0227 .00000 098330 
21.1364 .00000 ,98334 
23 ,3864 .00000 .98336 

43 45 11 

43 46 10 
43 47 9 

805530 000009 .,on 
,.,,,1 ,00004 ,97560

10,9167 ,00002 097921 
42 5b I 

42 57 0 
43 0 56 
43 1 55 

25,7727 oDOOOO ,98337 
28,2955 .10000 098337 
99,5758 ,00000 ,98 337 
94,5530 .00000 098337 

43 48 8 
43 49 7 
43 50 6 
43 51 5 

12.3030 ,0D001 098129 
1308258 .00000 098240 
1 5.48 48 ,00800 098295 
17.2803 • 00 000 098320 

43 2 54 8906667 .00000 098337 43 52 4 1902121 .00000 098330 
43 J 53 
43 4 52 
43 5 51 
43 6 50 
43 7 49 
43 8 48 
43 9 47 
43 10 46 
43 11 45 
43 12 .. 
43 13 43 

84,9167 .00000 .98 33.7 
80,3030 .00000 ,98337 
75.8258 .00000 098337 
71,4848 .00000 098337 
67,2803 .00000 098337 
63,2121 .00000 ,98337 
59.2803 .00000 ,98337 
55.4848 ,00000 ,98337 
51.8258 ,0D000 098337 
48,3030 .ouoo 098337 
Ho9167 • 00000 098337 

43 53 3 
43 54 2 
43 55 1 
43 56 0 
44 0 55 
44 1 54 
.. 2 53 
44 3 52 
44 4 51 
44 5 50 
44 6 ., 

21,2803 ,OD 000 ,98335 
23,4848 ,00000 .98336 

25,8258 ,00000 ,9833 7 
2803030 ,00000 .98337 

97,1667 .00000 .98337 

9202348 .00000 ,98337 
87.4394 , DOD 0 0 098337 
82, 78 03 .00000 ,98337 
78,2576 ,00000 098337 
73,8712 .00000 098337 
69,6212 .oo,oo 098337 

(21) 

TABLE EXP 

u V X2 PIA> CU"CEXPI u X2 PIA> CU"IEXPI 

.. 7 48 65o5 076 oOO O 00 098357 45 l 53 9000682 000000 098337
44 
44 
44 
44 

8 47 
9 46 

10 45 
11 .. 

61053D3 oDD �00 098337 
57,6894 ,00000 ,9833 7 
53.9 848 .00000 ,98337
5D04167 .00000 098337 

45
45 
45 
45

2
3
4 
5 

52 
51 
50 
0 

8503636 ,D0080 098337
80,7955 ,OODDO 098337
76 ,3636 .00000 ,98337
72, 0682 000000 ,98337

44 
44 
44 
.. 

.. 

12 43 
13 42 

14 41 

15 41 
16 39 

4609848 oDODOO 098337
4306894 .00000 098337
4005303 .oo000 098337 
3705076 .ooaoo 098337
3406212 .00000 098337 

45 
45 
45 
45 
45 

6 
7
8 
9

10

48 
41 

46 
45
.. 

67 09091 oODOOO 098337
63 08864 .00000 098337
u.0000 .o 0000 098337
56 • 2500 .00000 098337 
52o'364 ,01000 098337 

44 17 38 3108 712 .00000 098337 45 11 43 0,1591 ,00000 .98337
44
.. 

18 37 

19 3' 
290257' 
260 7 803 

.00000 098337 

.oo O 00 098337 
45 
45 

12 

13 
42 
41 

45081112 ,10000 
42 06136 ,00000

.'8337 
098337

44 2D 35 24o4 394 oDDOOO 098336 45 14 40 3'05455 .00000 098337
44 21 34 22.2 348 olDDDt 098336 45 15 39 36 ,6136 ,D000D 098337
.. 22 33 2101667 olOIOD 098333 45 1' 38 33, 8182 .00000 ,98337
44 23 32 1802348 oDDDDI ,98326 45 17 37 31,1591 ,OOODO 098337
44 24 31 1604 394 • ODD DO .98311 45 18 36 28, 6364 ,00000 .98337
44 
..

44 

25 31 

26 29 
27 28 

14. 7803 • OD 000 ,9827 7 
13o2 576 , DD O D1 098208 
11.8112 • 00 0 02 o98U78 

45 19 
45 20 
45 21 

35 
34 
33 

26, 2500 
24o�00D 
21,R864

.00000 ,98337
oOOOOO .98336 
,00000 .98335

44 28 27 1006212 .oo O 03 .97854 45 22 32 1909091 .00000 098332
.. 

.. 

44 

29 26 
30 25 
31 24

9. 5 076 ,00006 ,97496 
8 ,5 303 .00011 .96961 

7.6894 .00018 ,96242

45 23 
45 24

45 25

31 
30 
29 

1800682 
1603636 
14.7955 

,DODOO .98325

,00000 ,98310
,00000 .9B27T

.. 32 23 6.t8•a .00021 .95351 45 26 28 13, 3636 oO O O O l ,98214
44 33 22 , • .-1,1 .00037 .94366 45 27 27 12, 0682 ,00002 ,98103
.. 

44 
34 21 
35 20 

5.9848 ,00048 .93417
5.6894 .00058 092634 

45 28 26 
45 29 25 

10,9091 ,00003 ,97919
9 • 886 4 ,00006 ,97640

44 
..

36 19 
37 18 

5o 5 303 ,OD 064 092161
5, 5 076 .00066 .92089 

45 30 24 
45 31 23 

9,000 0 .0000, 0972 50 
8,2500 .00014 ·" 756 

44 38 17 506 212 000062 , 92435 45 32 22 7.6364 .00020 .96185

.. 39 16 

.. 40 15 
5,8 712 oOOU54 093126 
6,2576 ,00043 , 94 04 5 

45 33 21
45 34 20 

1. 1591 .00021 .956 02 

,.e182 oH034 ,95 0 92 
44 41 14 60 7 803 oOU32 , 95 02 9 45 35 19 ,,6136 .00038 .94741

44 42 

.. 43 

.. .. 

.. 45 

.. 46 

13 
12 
11 
10 

9 

7.4 394 .00021 095961 
8. 2 3.-a .00013 ,96744 
901667 0D0007 097338 

10,2348 ,00003 • 97 751 

1104394 .00001 ,98016

45 36 
45 37 
45 38 
45 39 
45 40 

18 
17 
16 
15 
14 

6,5455 000041 ,94614
6,6136 .0�039 ,94741
6 ,8182 000035 ,95092 
7,1591 ,00029 .956 02 

7 ,6364 ,00022 .96185

.. 47 8 12. 7 803 .oo O 01 ,9817 3 45 41 13 8,25QO ,00015 .96156

44 
44 
.. 

48 
., 
50 

7 
6 
5 

14,2576 
1508712 
17,6212 

.00000 ,98259 

.00000 .98302

oOO GOD .98322 

45 42 

45 43 
45 .. 12 

11 
10 

9, 0000 
9.8864 

10,9091

,00009 ,97250 
,00005 ,97640
000003 .97919

.. 51 4 19.5 076 .00000 ,98331 45 45 9 1200682 ,00001 ,98103
44 52 3 21,5 303 oODOOD .98335 45 46 8 13 • 3636 ,0 0000 .,821•

44 53 2 23., 894 oDDOOO .9.8336 45 47 1 14, 7955 ,00000 ,98277
44 
44 

54 
55 

1 
0 

25.9848 
28.4167 

,00000 ,98337 
, ODO 00 098337 

45 48 
45 .,

6 
5

16. 3636 
18, 0682 

,O 000 0 ,98310
.00000 .98325

45 0 54 9409091 .00000 ,98337 45 50 19,9091 .00000 ,98332 

(22) 

CHI SQUARE 

TABLE EXP 

• POll/31, P114/91, P212/91 N:99 

u X2 Pl Al CU"CEXPI u V w X2 PIA> CU"IEXP> 

45 51 3 21,8864 ,00000 ,98335 46 46 7 15,4394 ,00000 098294 
H 52 2 24,0000 000000 ,98336 46 47 6 16,9621 ,00000 •98317 
It; 53 1 2602500 ,00000 098337 46 48 5 18,6212 ,00000 098328 45 54 0 28.6364 .00000 ,98337 46 ., 4 20,4167 • 00000 ,98333 
4, 0 53 92 ,8·'30 ,00000 098337 46 so 3 22.3485 ,0000� .98336 
H I 52 8800530 ,00000 ,98337 46 51 2 24.4167 ,00000 .98336 4S 2 51 &3.4394 ,00000 .98337 46 52 1 2606212 ,00000 .98337 
., 3 so 7809621 oOOOlO •CJ8337 46 53 0 28.9621 ,noooo 098337 
.. 4 49 7�.6212 ,00000 .. 98337 47 0 52 90.8-\B!i .00000 0983370'+S 5 48 70.4167 .00000 098337 47 1 51 86.11,_ .oeooo 0983374S 6 47 66 .3485 .00000 ,98337 47 2 50 810666 7 ,00000 098337 
•• 7 46 62oH67 .00000 098337 47 3 ., 7702803 • 000 00 098337 
'+& 8 '+5 >806212 .oooou ,98337 47 4 48 7300303 , 00 00 0 098337 45 9 .. 54 ,9621 .00000 .98337 47 5 47 6809167 ,00000 09833 7 
'+• lJ 43 51.4394 000000 .98337 47 6 46 64.CJ3 94 ,00000 ,98337 
H 11 42 48,0530 .00000 ,98337 47 7 45 6100985 ,00000 098337 
H 12 41 44.8030 ,00000 .98337 47 8 44 57,3939 .00000 098337 4, 13 41l 41.689♦ .00000 ,98337 47 9 43 53,8258 .00000 098337 
4S 14 39 38 o 1121 .00000 ,98 337 47 10 42 50,3939 000000 ,983370
4' 15 38 35,8712 ,00000 098337 47 11 41 4 7.0985 ,00000 098337 
H 16 37 33.1667 .00000 .,a 337 47 12 40 43,9394 ,00000 • 9833 7 4, 17 36 30.5985 ,00000 098337 47 13 39 40,9167 .00000 098337 
H 18 35 2801667 ,00000 098337 47 14 38 3800303 .00000 ,98337 
H 19 34 25,8712 .00000 ,98337 47 15 37 3502803 ,00000 ,98337 '+S 2C 33 2507121 , 00000 ,98336 47 16 36 3206667 ,DODOO 098337 
4S 21 32 21.6894 .00000 098335 47 17 35 30,1894 .00000 098337
H 22 31 19,8030 .00000 098332 47 18 H 2 7.84 85 ,00000 ,n337 '+5 23 3 0  l8o0530 .00000 098325 47 19 33 25,6439 .00000 09833 7 
'+> 24 29 1So4394 .00000 098311 47 20 32 23,5758 , 00000 098336 
H 25 28 14,9621 .00000 ,98282 47 21 31 2106439 oOOOOC ,98335
'+> 2b 27 13,6212 .00001 098229 47 22 30 19,8485 ,00000 ,98332 
46 27 26 1204167 oOUDOl 098140 47 23 29 1801894 .oeooo 098326 
H 28 25 1103485 000003 098001 47 24 28 16,6667 ,00000 098313 H 29 24 10,4167 080104 097802 47 25 27 15,28 03 ,OD 000 098290 H 30 23 9,6212 .00001 097542 47 26 26 1400303 ·,00001 098249 
H 31 22 8,9621 .00011 097229 47 27 25 12,9167 • 00001 098184 45 32 21 Bo4394 000015 096897 47 28 24 11,9394 .00002 098087 
•s 33 20 9,0530 ,00019 096592 47 29 23 1100985 000003 ,97951 
.. 34 19 708030 ,00022 o'635ft 47 30 22 1003939 ,00005 097796 
.. 35 18 7,6894 000024 ,96242 47 31 ·21 908258 ,00007 097'19 
H 36 11 707121 000D24 •"2" 47 32 20 9.39�9 .00010 097446 H 37 lb 7,8712 .00022 o9'425 47 33 19 9o 09 85 • 00012 097303 
H 38 15 8,1667 .00018 o9'688 47 34 18 809394 .00013 097216 
H 39 H 80 5985 .00014 o970D8 47 35 17 8,9167 ,00014 097203 
H H 13 901667 oDOUO 097338 47 36 16 9o 03 03 000013 097267 
.. 41 H 9,8712 0D1106 097635 47 37 15 9,28 03 • 00011 097393, 
.. 42 11 la• 7121 00D004 097176 47 38 14 90666 7 000009 097560 
" 43 10 11,6894 .00112 oH054 47 39 13 1001894 000006 .97737 
.. .. 9 l2 ,8030 .00111 098175 ♦'7 4D 12 1008485 009014 0979060H 45 8 H ,0530 oDOIOO 098250 47 41 11 1106439 000012 09804 7 

(23) 

TABLE EXP

u V w X2 PIA) CU"l(XPI u V w t2 P(A) CUMtEXPJ 

47 42 10 
47 43 9 
47 .. 8 

12,5758 • 00 0 Ol ,98155 
1306 439 .00001 .98230

14 • 8 485 ,00000 • 9827 9 

48 39 12 
4A 40 11 
48 41 10 

11, 9318 ,00003 .;i 8 0 86 

12.6818 .00002 .98165

13.5682 .oouo1 .38226

47 45 7 1601894 .00000 ,98307 48 42 1405909 .0 0000 .98270

47 
47 

46 

47 
6 
5 

1706667 ,00000 .98323 

19,20803 ,00000 .98331 
48 43 
48 H 

15,7500 ,00000 .98300

17,0455 .00000 .98318

47 
47 
47 
47 

48 
.,

50 
51 

4 
3 
2 
1 

21,0 303 ,00000 .9833 4 

22,9167 .00000 ,98336 
24,9394 .00000 09833 7 
27 00985 .00000 ,98337 

48 45 
48 46 

48 47 
48 48 

6 
5 
4 

3 

18,4773 ,00000 .98327

20 00455 .00000 ,98333
21,7500 .o,ooo .98 3 35 

23, 5909 ,00000 .9A336 

47 52 0 
48 0 51 
48 I 50 
48 2 ., 
48 3 48 

2903939 ,00000 ,98337 
8900455 ,00000 .98 33 7 
8404773 .00000 .98337 

8000 455 ,00000 098337
7507500 .00000 098337

48 ., 2 
48 50 1 
48 51 0 
., 0 50 
., 1 ., 

25.5682 ,00000 ,,8337
27,6818 .00000 098337
29.9318 ,00000 .98337

87,3939 .00000 ,98337
8209167 .00000 .98337

48 4 47 7105909 • 00 0 00 ,98337 49 2 48 78 ,5758 .00000 .98337

48 5 46 

48 6 45 
48 7 .. 
48 8 43 
48 9 42 
48 10 u 

48 11 40 
48 12 39 
48 13 38 
48 14 37 
48 15 36 
48 1, 35 

6705682 .00000 09833 7 
63,,818 • 00 0 00 .98337 

59o9 318 , 00 0 00 ,9833 7 
56 03182 • 0 00 00 098337 
52. 8 409 .00000 ,9833 7 
.,, 5 000 ,00000 ,98337 
4602955 ,00000 .,8 33 7 
43o2 273 .00000 ,98337 
40,2 955 .00000 .98337 

37 .5 000 .00000 098337 
34084D9 .00000 ,98 337 
3203182 ,DODOO 098337 

49 3 47 

., 4 46 

49 5 4� 
., ' 44 
., 7 43 
H 8 42 

., , H 

., 10 40 

., ll 39 

., 12 38 

., 13 37 

., 14 36

H ,3712 .00000 .98337

70.3030 .00000 •98337 

66 ,3712 ,00000 ,98 337 
62.5758 ,00000 .98337

58 ,9167 .00000 ,98337
55 03939 000000 •98337

52,0076 .oooco 098337
♦8. 7576 .oocoo ,98337
45 .643 9 ,00000 .98337

42,6667 000000 .98337

39,8258 ,00000 .98337

37, 1212 .00000 098337
48 17 34 
48 18 33 
48 19 32 
48 20 31 

29,9 318 .00000 098337 
27 06 818 .00000 098337
25.5682 ,00000 ,98337 
23.5 909 .oo O 00 098336 

., 15 35 

., 16 34 

., 17 33 

., 18 32 

3405530 ,00000 ,98337
32.1212 .00000 ,98337
29.8258 oOOOOO ,983 37 
27,6667 .oooco .98337

48 21 30 2107500 .00000 ,98335 ., 19 31 25,6439 .00000 ,98337 
48 22 29 20.0 455 ,00000 098333 ., 20 30 23,7576 ,00000 ,9 8 3 36 
48 23 28 l8o4 773 ,00000 09832 7 49 21 29 22. 0076 ,00000 .98335
48 24 27 1700455 .00000 ,98318 49 22 28 20.3939 .�ooo, 0983 33 
48 25 26 150 75D0 .00000 .98300 49 23 27 18,9167 .00000 .98329

48 26 25 
.. 27 24 
.. 28 23 

1405909 • 00 000 098270 
1305682 .00001 098226 
12.6818 ,00002 ,98165 

., 24 26 
0 25 25 
49 26 24 

17,5758 .00000 098322
16,3712 .00000 098310
15,3030 .00000 0982 91 

48 29 22 1109318 .00002 098086 49 27 23 14,3712 .00001 098263
48 30 21 
.. 31 20

1103182 • 00 0 04 097996 
1008409 ,00005 097905

49 28 22 
49 29 21 

13,5758 .00001 098227
12,9167 ,00002 .,a 1 s• 

48 32 19 1005000 ,00006 .97824 49 30 20 12,3939 ,00002 .98138

48 33 18 1002955 000007 097769 49 31 19 12,0076 000003 .980'J6

48 34 17 

48 35 16 
10.2 273 • OD 007 .97749 
10.2 955 ,00007 097769

49 32 18 
49 33 17 

11,7576 .o 00 04 .,8 063 
11,6439 ,00004 ,980 47 

48 36 15 l0o5 000 000006 .'7824 ., 34 16 11,6667 ,00004 ,980 50 
48 37 14 10.a 419 ol0805 .97905 49 35 15 11 .92ea 000004 098072
41 38 13 1103182 oDG 004 097996 49 36 14 12 .1212 • 0 00 0 3 098109 

(24) 
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t 

TABLE EXP 

CHl SQUARE - POC1/3l, Pl ( o\/9), P2 (2/ 9J N:99 

u y w X2 PIA) CUHl[XPJ u y w X2 PCAJ CUMIEXPJ 

H 37 13 11,5530 .00002 .98153 50 36 13 13.8931J .00001 .,e24 3 

09
.. 

58 12 
39 11 

13.1212 

13.8258 

.00002 

.o 0001 
• 98198 

e98 24 0 
so 
50 

37 12 
5 A  11 

14.4167 

15.,758 
.00001 
.00001 

.lj8265 

• 9828 5 
H 4� 10 14.6667 .00001 .98273 so 39 10 15,8712 .00000 ,98502 
q9 41 9 15.&439 .o COt'O .98298 so H 9 16,8030 .00000 ,98515 
Ol 42 8 
q9 43 7 

1 &, • 7576 .00000 • 98314 

18,0076 .00000 .98325 
50 41 8 
50 42 7 

17.8712 .00000 .98524 
19,0758 .00000 ,98530 

49 44 I, 19.3939 .00000 .98331 so 43 6 20.41-67 .00000 ,98535 
H 45 5 20,9167 .00000 .98334 50 .4 s 21,8939 .00000 e9A335

H % 4 22,5758 .00000 .'18336 50 45 4 23.5076 .00000 .9833& 
H 47 .I 2, • '371£ .00000 .98336 50 46 3 25,25 76 .00000 .98337 

4l 48 2 2;.30JU .00000 .9A337 50 47 2 27,1439 .00000 .98337 
•l •9 l 
4l 50 0 
5D 0 .. 29.:n12 .oooc,o .9a 557 

3U.575B .oooou .98337 
85.8939 .00000 .9A337 

50 48 1 
so 49 n 

51 0 48 

29.1667 .00000 .98337 
31,3258 .00000 ,9833 7 
84.5455 .00000 .98337 

SD l 48 81.5076 .00000 .98337 51 1 47 0 r.2s oo .00000 ,98337 
>3 2 47 77.2576 .roooo .98.537 51 2 46 76.0909 .00000 .9A33 7 
SD 3 46 73.1439 eO'lOOJ e98337 51 3 45 72,06A2 .0000� ,98337 
>D 0 45 63.1667 .cooor • 98 33 7 51 4 44 68.1818 .00000 e98337 
53 5 ,.. 6 5 .3258 .ooouo .98337 51 5 43 64.4318 .00000 ,98537 
50 6 45 Dl.6212 .00000 o98.l37 51 6 42 60.8182 ,�OCOD .98337 
SD 7 42 5B.J53l1 .00000 ,98 33 7 51 7 41 57,34 09 .roooo .98337 
50 A 41 Slt.6212 .00000 .98 537 51 8 40 54,0000 .00000 e9833 7 
0) 9 40 31.3258 ,DOOOO ,98 337 51 9 3� so. 7955 .00000 .98337 
50 10 39 48.16&7 .uoooc ,98.537 51 10 38 47.7273 .00000 .9833 7 
50 11 38 't5el439 .00000 .98337 51 11 37 44. 7955 .00000 e98337
5D 12 .17 4 2 .2s 76 .o OOOCJ .98337 51 12 36 42,0000 .00000 e98337 
5D 13 36 59.5076 .00000 .98337 51 13 35 39,3409 .00000 .98337 
SD 14 35 3;,A939 .00000 e98 337 51 14 H 36.8182 .00000 .98337 
>D 15 34 S4 •1U67 .00000 e98337 51 15 33 34.4318 .00000 e98337 
ol lb .15 32,0758 .0000� .98337 51 16 32 32.1818 .00000 ,98337 
5) 17 32 29.8712 .J DOC u .98337 51 17 31 H,0682 .00000 .98337 
5) lP, 3 1  
,, lS 30 

27.8030 .oooou e9A337 
25,8712 .o OOiJJ) .98 337 

51 18 30 
51 19 29 

28.0909 .00000 ,98337 
26.25 00 .00000 ,98337 

5) 2C 29 24.0758 .00000 e9A336 51 20 28 2,.. 5455 .00000 e98336 
5l 21 2 8  22.4167 .0001.10 .98336 51 21 27 22.�773 .00000 .98336 
5D 22 27 �,.8939 .00000 .9H334 51 22 26 21.5455 .00000 e98335 
51 23 26 19.5076 .00000 .98331 51 23 25 20,2500 .00000 e9A333 
5) 24 .!5 18.2576 .coooa .98326 51 24 24 19.0909 .00000 ,98330 
5D 25 24 17 ,1439 .00000 .98318 51 25 25 18,0682 .0000 0 e98325 
50 ,6 23 lf,-1667 .�oooo .9930·1 51 26 22 17,1818 .00000 .98319 
5D ,7 22 lj.3258 .�oooo e9R291 51 27 21 16,4318 .oooon .98311 
50 2k 21 llte6212 .ei :ioo 1 e9B271 51 28 20 15,8182 .00000 .98301 
5D .:9 20 llte053U .00001 e9825 0 51 29 19 15.3409 .00001 ,98291
5) 3) 19 13.6212 .00001 .98229 51 30 18 1s.0000 .00001 ,9828 3 
50 3l 18 13.3258 .00002 ,98212 51 31 17 14.7955 ,(}0001 e98277 
SD 32 17 133.lE,67 • 0000.(: ,98202 51 32 16 14,7273 .00001 ,98275 
SD 33 16 13.1439 .00002 .98200 51 33 15 H,7955 .00001 ,98271
5] 54 15 13.2576 eOOOLl2 e9A208 51 54 14 15,00�0 .00001 �9828 3 
Sl 35 14 13.5076 .00002 .98223 51 35 13 15.34 09 .00001 .98291 

(25) 

57 
58 

52 

43 
52 

45 
46 47 

53 
45 

53 
46 55 

53 42 
44 53 

53 40 
53 39 

52 38 
53 

39 55 
52 35 

37 
53 

52 35 53 

53 
53 

53 

52 53 24 
53 
53 

53 

53 
53 

52 53 
55 
53 

52 53 

35 
52 34 13 53 

37 
36 

TABLE EXP 

u y w X2 PIA l CUMIEXPl u y X2 Pl Al CUHC[XP) 

.98301 52 37 10 18,5985 .noooo e9832ASI 36 12 15.8182 .00000
SI 16,4 518 .00000 • 98511 52 5 8  9 19.4394 .00000 .9833111 

17.1818 .00000 e98319 52 39 8 20,'167 .0(1000

.oocoo 

51 10 .98333 
51 39 9 18,0682 • 00 0 00 e98325 52 •o 7 21,5303 ,98 3 35 
51 40 8 19.0909 • 00 0 00 .9833 0 H 6 22 • 7803 .o 00 0(l .�a 336 

5251 H 7 20.2 500 • 00 0 00 .98333 24.1667 .c 000 j ,9833642 

45
..

51 42 6 21.S'tSS • 00 0 00 e98335 25 .6894 52 e000 0 l' .98337 
.�A33751 22,9773 .oo O 00 5 .98336 52 21. 3485 .00000
.9833751 44 4 2'te5455 .00000 .'38336 29.1439 .0000045 

51 3 26.2500 .oouoo ,98537 52 '6 31. !758 .00000 ,9A537
51 2 28.0909 .00000 .98337 52 33 .1439 ,(, ooo, ,98337 
51 47 1 30,0682 .00000 .98337 0 46 82,3030 .00000 ,98337 

151 48 0 52,1818 .oo O 00 .9833 7 53 78.1894 .00000 ,98337 
52 0 H 83.3485 .00000 ,98337 2 44 74,2121 .00000 .98337

3 45 70,3712 .00000 .98337
•

52 1 79.143'3 .00000 .9833 7 
52 2 45 75,0758 .oouoo e98337 66.6661 .00000 ,98537 
52 3 71,1439 .00000 ,98337 41 63 • 0985 .00000 .983375 

52 4 43 67.3485 .00000 .98337 59,6667 .00000 e9A3376 
52 5 42 63.6894 .00000 .98337 7 56,3712 .00000 .98337 

6 41 60,1667 .0.0000 ,98337 5.l 8 53,2121 .uooo ,98337 
52 7 40 56.7803 .00000 .98337 9 37 50.189- .00000 ,98337 
52 8 53,5303 • 00 0 00 ,98337 10 36 47,3030 .o 00 0 0 .98337 

119 38 50,4167 • 00 0 00 e98331 53 H,5530 .00000 ,98337 
1052 47.4394 • 00 0 00 e98337 12 3153 41 ,9394 .o O O O 0 ,98337 

52 11 36 44.5985 • 00 0 00 .98337 53 13 39 ,4621 .00000 ,98337 
12 41.8939 .00000 ,98337 52 37,1212 .00000 ,9833714 

52 13 54 39. 3 258 .oo O 00 .983!7 53 15 31 34 ,9167 .00000 .98337 
52 14 33 36.8939 .oO O 00 .98337 53 H 30 32.A485 .ooo�o e98337 
52 15 32 34.5985 .00000 .98337 17 29 30e916l .00000 .98337
52 16 31 32.4394 .00000 .9833 7 18 28 29,1212 .00000 ,98537 
52 17 30 30.4167 .00000 .9833 7 55 19 27 27.4621 .00000 ,98337
52 18 29 29. s 303 • 00 0 00 .98337 20 26 25 ,9394 .ooro0 e9A337

19 2852 26.7803 • 00 0 00 .98337 53 21 25 24,5530 .00000 .9 8 3 36 
22 23 • 3030 .eoo o o .9833620 27 25,1667 • 00 0 00 .98337 

52 21 26 23,6894 .00000 .98336 25 23 22 e 1894 .00000 e983 35 
52 22 25 22,5485 •ODO 00 e9833D 24 22 21.2121 .00000 e98 3 35 
52 23 24 21,1439 .00000 .98334 53 25 21 20 • 3712 .oooro .983 33 
52 24 23 20.0 758 .coooo e98.333 26 20 19,6667 .00000 .98332 

.oo f.10052 25 22 19.1439 21• 9833 C 53 19 19.098!i .o 000 0 .::18330 
52 26 21 18.3485 .00000 .98327 28 18 18.6667 .00000 .9 8 3 28 
52 27 20 17.6894 ,D0000 .98323 29 17 18 • 3712 .o 00 0 0 ,98 327 

28 19 17.1667 •DOC 00 .98319 30 16 18 .2121 .00000 • 3 A 326 
52 29 18 16.7803 .00000 .98315 31 15 18.1894 .00000 .98326 

H 18,3030 eiOO O 0 .9832752 30 17 16,5.503 .00000 .98312 32 
31 l& 16.4167 .00000 .98310 53 15 18,5530 .00000 •9A328

52 32 15 16.4 39'+ .00000 e98311 53 12 18,939� .00000 .9832934 

11 19,4621 .00000 ,9853152 16, 5 985 .00000 e98313 5533 14 

l6e8939 .00000 ,98316 36 10 21.1212 .ocooo -�8333 
9 20,9167 .00000 .9833-52 35 12 17,5 258 • 00 0 00 ,98520 53

11 17,8�.l9 .ooowo e98324 5352 38 8 21 ,8485 .00000 .98 3 35 

(26) 

51 

51 
37 

5\ 

5\ 

51 
5\ 

.9833't 

5\ 

TABLE EXP 

CHI SQUA Rl - POCl/3>, PlC 4/9>, P212/9l N:99 

u y w X2 p I Al CUMClXP) 

5l 39 7 2?:.9167 ell JO£i'l .98336 

Sl 40 24.1212 .coooo .98336 
5l 41 25.�621 • C 00 U 0 .98337 
5l 42 0 2�.9394 .oooor ,98.537 
Sl 4.1 .I 28e55.SU •., OOJO .98337 
5l 
5l 

44 

45 
2 
1 

30.303J •• 0000 
32.1894 .ooooc 

.98337 
e9R337 

55 46 0 34.2121 .ooouu .98337 
51 l 45 81 e't 091 .u �Qi):j .98337 
5\ l 44 77.3864 .o,oori .98337 

51 
2 4.l 73 .sooo el:0000 .98337 
3 02 69e75UO eOOOO'J .98337 

51 O 4 1  ·&;.1364 .00001.: e9R337 
5\ 5 H 02.6591 • 0 � 0 0 tJ .98337 
5\ � l9 59.3182 .coool, e'Hi337 

1 .18 s, • 1136 .u t.1000 .98337 
53.�455 .C.000('1 .985375\ A 

5\ 9 3b 50 •1136 .o UOO'J .98.537 
5\ 10 .l5 47,3182 • 00(10(· .9b337 
5\ 11 54 4tt.6591 • vOQU(l e9R337 

12 33 42.1364 .ooooc e9b337 
51 13 32 3r,.7500 • 0 001:iD .'18337 
51 14 31 37.5000 •0 OOoC .98.537 
5\ 15 .lO 35.386't .uooov e9A337 
5\ 16 29 3 3 • 4091 .oooaJ e9b337 
51 17 28 31 .�682 .o a u·J11 .9�337 
51 le 27 �9.863E, .a 0000 .98337 
51 19 26 Zb,2955 • 0 00(.( .98337 
51 20 ,!!) 2�.8636 .o i)001o1 .98 357 
51 21 d 25.�bA2 .0000(1 .98337 
!>I 22 d 24.4(191 .c 'lO:JO .98336 
5\ 2 .I 22 23.38&'4 .0000, .98336 
5\ 24 21 22.5uoo •0 000 Cl .98.l3G 
51 25 ;, L 21. 7500 .oooou e9R 335 

5\ 
�6 19 21,1364 • uooor. .98334 
27 18 20.6591 .o OOO'J .98334 

5\ 2R l 7 20.3182 • o oor,t e98333 
51 29 16 20.1136 • il uoou .98 333 
54 3l 15 2{,.0455 •• ooo, .98333 
5\ 51 14 20.1136 ,OOOOJ .98333 

32 13 2).3182 • aooot .98333 
33 12 2l1e651J1 .00000 
34 11 21.1364 .oooov 

.98350 
s, 

35 10 21.7500 • 0000'.' .98335 

(27) 
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