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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

0 forecast over the same regions of space and time as the forecaster, but using a 0

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

mul tinomlal stochaster, by means of numerical stud ies of actual temperature and

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

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. Prelsendorfer

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 0

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 studi es 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 fol lows we will take the point of view that both the forecast and its

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

wi ll be viewed as the numerical specification of values that a geophysical field

(e.g., tempera tur e, pressure , precipitation or some combination thereof) will take,.

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

p ointe. 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 fol l ows we wi ll sol ve the problem of flndin q a suitably

general reference forecaster, i.e., a verifi er against wh ich the ski ll of all forecasters

— _ ._0__  ~0_~
_ 0 0 . 0 0 ~~0~~~~ —. 0 0~__  
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can be gauged . We will do this by choosing the stochaster as a worthy competitor

of the forecaster. That is , we choose a stochasti c forecaster (a person or dev i ce)

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 according ly,

/ t~ princip le, a stochaster assignable to each forecaster whose efforts are to be

verified.

For us, then , a verification of a forecast consists of two parts, namely the

application of: ( 1 )  a quantitative measure of the degree of match between a given

predictand a~ f the forecaster ’s prediction; and ( i i )  a probability measure of at t a :~’~-

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

stochaster ’s prediction. In every practical instance thes~ 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 w~ ’n t~c different forecaster ’s skills are to he compared, this must he Jo~~

on t~~ same çyeometric—prohabilistic ackground, name ly that of t~~ ir common .~tocJ~~ t ic~

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 geophysical 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

0 

most advanced of current prediction strategies. 

~~~~~~~~~ . .~~~_ _ _ _
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We wi ll use our general app roach 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

O 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

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

O 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 multinom lal per Se.

For examp l e, g~obal skill scores for analog forecasts require stochasters that are

not mult inomlal , but rather an immediate generalization of these, i.e., the multi-

vectorial stochasters . It will be noted , however , that the verification principles 
0

(i), (Ii) enunciated above are still applicable as guides to attain the appropriate 0

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 specifi c needs of the less quantitative

IrL~;. ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .~~~~~~. ~~.
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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 basi s 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

and Allen , 1951):

s~ ~~~~~~~~ (1.1)

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

forecaster in a set of n forecasts, and ~ 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 ii , 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’ii 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 (Li) 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 0
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with the following hypothetical situation : A temperature field (say) is to be

predicted over the U.S. mainland at 99 selected points (cf Fig. 1). Thus n99 in

(1.1). 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 (B), where ‘normal’ is

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

temperatures occurrin~j 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 norma l temperatures .

In this way the data have been ‘tercilecP at each point. Subsequently, the pre-

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

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

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

1/3 of the temperatures at the points , so that 99x(l/3)=33 u in (1.1). If , e.g.,

u=4l , then the skill S99 would be +.l21 . If u=33 , then S99 would be 0, while 28

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

S99 value may be judged to be the more skillfu l for that particular event. In the

l on g run , the skill scores of one forecaster may average higher than the other , and

hence S99 would give some measure of ~ne relative skill of the forecasters . But

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

long run uniformly better than the other in the S99 sense , but that neither is better

at forecastirg 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 he pitted .



‘ rn

6 §2

2. Forecaster vs the Binomial Stochaster

One way to improve on the skil l score formula in (1.1) is to attach to S~ the

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

forecaster ’s problem a competitive stochaster. For examp le , if the physical field

has n points at which it is to he predicted , and the predictions consist in specify i ng

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 each point the stochaster

chooses random~y one of the r possible values . Hence the probability of choosing

any one of the ~ values is h 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 :

I 
_ _

r - 1 ® o .i i1L~±~H
classes .

H .
1 L . _ !L~~

_
1 2 ... 

trials 

n-l n

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

dot) and sometime s ~~~ Since his trials of choice are independent of each other ,

the probability of u correct predictions is (l/r)’
~. The remaining n-u predictions

~re incorrect and have probability (l~-~)”~~ of occurring . The probability of this

~art icu1ar set of u correct and n-u incorrect predictions is (1.)Li (1j.)n u ~ The

N’til probability P~(u) of u correct and n-u incorrec t predictions , regardless of

____________________ .~~~~~~~
. 

~==_=L~~~~~~~
__ _
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which u dots are circled and which n-u are not, Is qiven by

— n! ,1~u , l~n-u
- 

u!T~-u)! ~~ ~

where n~ u!(ri-ufl accounts for the number of d l5 t jfl L t ~~~ the stochaster can achieve u

correct predictions in the set of n dots. ~q (2.1) ~1efin es ‘The performance of the • 
- .~~~~~~ .:.

He ca n have only two outcomes : correc t pr ed iction , or wrong prediction.

This probability function supplies the missing in for~ation needed in the use

of (1.1) to gauge how much better are the forecaster ’ s efforts than the stochaster ’s.

For example, Table 10 hi sts * values of P99( u )  and its cu ’ul at ive probability function

Q99(u )  = : P99(j) (2.2)
j =0

for the case n=99 and r=3. By (1.1) we can find the values of skill S. now assoc i ated

with u and ~ for the case n=99. Thus compar i ng Ta b les ~~ , 10 , we see that skill scores

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

column ‘ 1 ’ in Table 10 corresponds to the u column in Table 9. Another index of

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

Cqg ( u )  =

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

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

by (1. 1) changes with ii and n , so that + .106 need n~ lonqer be associated with

statistical significance at the 95~ level .

The main observation to make here is that ~~~~~~~~~~ ~~~~~~~~~~~~~~~ .
‘
~~~~~~ 

~~~~_ 
~~~~~~~~~~~~~~~~~

C QQ (u) ,‘~~‘ k1 S00=S (u ,t,99) ~~~ 
• ••

~~~~ ~~ ~~~ ~~ 
•
~~~

,

~~~~~~ ~~~~~~~~~~ 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 Q99(u). Thus , associated with u=40 is Q99(u) .9433,

(of Table 10) which says that 94.33% of the stochaster ’s predi ctions 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 cons istently obtai ns

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

to the stochaster, i.e., bl ind 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 establishin g 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 ,

by logical argument , in (2.1). In an identica l practica l 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.

if the forecaster is consistently skillful , his  ‘scatter di agram ’ 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

O 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-l)-class errors they may commit.

A •i- cI. a •~~ error , 0<j<r-l , is committed if the prediction circle and predictand dot

are in classes whose indexes differ by j. For example a 0-class error (j 0) is a

-~~~~~ 
. _- -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — ---_ O~~~~ - O O  0
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correct pred iction , a 1-class error (1=1) Is a m iss by one class. Clearly, for an

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

A trinomial sto~ i~7s t .~l~ Is a s tochaster whose score s 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 trinomlal stochaste~’ is the next step higher than the binomial stochaster;

the latter ’s scores are registered as 0-class errors and I-class errors, where the

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

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

error , as follows . Clearly a0=l/r. Another way to see this is to reckon a0 as:

r
a0 

= ~ (prob. that stochaster chooses cell i)x(prob . that predictand is
1=1 00

in cel l I)

O r 1 l l  ~ ... 1 l
- F x i - F2 + j2 0

r terms

Continuing in this way :

r
a1 = E (prob. that stochaster chooses cel l i)x (prob. that predictand

1=1
Is In cell (1—1) or cell (i+1))

= r r r r r r r r r r 0 

J

(r-2 ) terms

2(r— 1)
r2

0 

~~-,‘~~~~~~~~~-0~~~~~~~~~~~~ 0 
~~~~~~~~~~~~~~~~~
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Again ,

r
a2 = Z (prob. that stochaster chooses cell l)x(prob. that predictand is

1=1
In cell (1—2) or cell ( 1÷2))

= 1(i) + 1 (1) ÷ L (1+1) +  + ]
~(i+i) + i(i) + i(1)r r r r r r r r r r r r r r

~
__ 0 -~~ ~~- 0 0 0 0 -

(r-4) terms

= 
2(r — 2 )

r~

From these we can guess the general pattern for the probability a
3
, namely:

a. = , l<j<r-l . (3.1)

Th is may be checked , and a formal proof devised , by considering in detail , e.g., the 0

cases for r = 6, 7. Another check consists in seeing that the sum of the a3 is unity

a +~~~ a. =~~~- + ~~~ 2(r-j) 10 j=l 3 r j=1 r2 0

As an example . if r=3 , so that we tercile the field values at each point , then

a0=l /3 , a 1=4 /9, a2=2 /9.

Now suppose that. in the context of the diaqram of ~2, the stochaster makes

~ predictions. Let u . v, w be the resulting number , r’pt ’ctively . of 0-class .

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

at a time is, respectively a0 , a 1,  and 82 (= 1- (a 0+a 1 ) ) .  Hence the joint prob ab ilit .y 0

of u. v, w I c

- 0 0
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p(u ,v ,w) = 
u!v!w! a0

U a1
V a~-”~ 

- 

0

a0 + a1 + a~ = 1 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 sum

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

n-u
p (u) = ~ p(u,v , n—(u+v)) (3.3)

v=O

This process of sumation may be viewed In the diagram below which gives an overv iew

of the trlnomlal stochaster ’ s domain. By f ixing u, we fix a plane through u and

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

l ine L.

w ax i s

n (worst score)

V

stochaster ’ s average
score ~~~~~ 0th~r

- 
. ~ scores spread out over

- . 
. 

. 

~~~~~~ inclined u ,v ,’v
~~~~~~~ 

‘ .~~ triangle

- v a xi s
. n

- u

-
~ w=0~—~

u = constant , fixing the set of points summed over
In (3.3)

nerfect high skill reqion In u ,v olane
u axis score) 01

-— ~~~~~~~
—,  

~~~~~~~ 
•S0 ,~~ —— 0 0  

~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~~
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The scores of the trinomial stochaster are represented as tri ples (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

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

and v=w=0 , 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 clou d of poi nts on the inc li ned

triangle and centered on the average point ~~~~ = (na0, na1, nap-). For exampl e,

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

4 0  Forecaster vs the Trinomlal Stochaster (signed errors)

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

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

mark . That is, e.g., if the predictand in a tercile classif ication were ‘N’ , and

the forecast error were of class 1 , we would like to know specif icall y if it were

either A or B. We now design a stochaster that wil l 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 ~~~~t f~1 ‘~~t f~’] ~~~~~~~~~~~~~~~~ error

l<j<r-l is committed if the prediction circle lies j indexes above (below] the
predictand dot. For examp le , if the circle is in class 3 while the dot is in class 1 ,

there is a positive 2-class error. Patterning our reasoninq on that in ~i3A , we can

see that  a~ (+) ~ the probability of a posit ive i-class error , is

0 . i__ 0_
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aj(+) = O~J~r-l (4.1) 
0

and similarly

a (-) = (!~i) O<j<r-l (4.2)
r2 

0

is the probability of a negative j-class error. For example, if r=3 , then a0 l/3,

a 1(+)=a 1(- )=2 /g , a2(+)=a 2 (-)=l /9.

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

stochaster whose elementary probabilities are

a(0) = h r  (4.3)

r- 1
a(+) = z a~(+) = ½ (l-~) (4.4)

r- 1
a(-) = ~ a.(-) = ½ (l~

i) (4.5) 0

j=l 3 r

Here a(0) is the probability of a 0-c~ass error. a(+) gives the probability of a

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

joint probability p(u(O), v( +), v ( - ) )  of u(O) 0-class errors, v(+) positive—class

errors and v( - )  negative-class errors Incurred in a set of n independent trials by

the stochaster is

p(u(O), v (+), v (- ) )  = _ _ _ _ _ _ _ _

0 

a(0) + a(+) + a(-) = 1 (r-tile c lassification ) (4.6)

• u(O) + v(+) + v(-)  = n

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~
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It may be verified that we recover the form of P~(u) of (2.1) if we fix u(0) and sum

p(u(0), v(+), v(-)) over all possible values of v(+), v(-). That is , suppose we

fix u(0); then

n-u (0)
P~(u(O)) = E p(u(O),v(+), n-(u(0)+v(+))) (4.7)

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

of the trinomial stochaster’s domain.

~u(O)

~n (perfect score )
axis of symmetry in the inclined pl ane

u(O) = constant , fixing the set of points
I 

— - summed over in (4.7)
/

v(+)=O . 

-

0 i t
- 

‘
~. 

. 0 / stochaster ’ s average score
— — —

- 

0 (u(O) , v(+) , v (—) )
.\ S /

~~~~
- ~~ 

~ 
•~~ : -

.5— 
~~.- ) ;. -.:-~~~..

.-- 0 0

high skill (worst posit ive
region In : ~~ 

. 0 .. - -~...- — 5- ~~~~~

‘ 
. 

score)
v(+) ,v( - )  • 

- - 

- 

v(+)
plane (near - •~~ - 0 ~ ~~~ 

• 0 
-

origin) - 
~~ 

. 

-
- - -- / . -~~~~~ -

~(-) ‘ • ‘ 

- u(O)=O

axis of symmetry

n (worst negative score) ~ v(+),v(-) plane

v(-)
0

~~

_ _

~~

0

~

_

~~~~~~~

_  

0

-5—-.-- - --
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We now have an axis of symmetry in the stochaster ’s doma in, either on the tipped

triangular area or in the v(+), v(-) plane , about which the stochaster ’s scores l ie.

For example , the expected (average) scores of the stochaster for the case n99 ,

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

5. Forecaster vs the Mult inomlal Stochaster; (the concept x2)

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 vi suali ze

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

the x2 v a l u e , belonging to the forecaster ’ s performance. We shall turn this parameter

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

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

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

present means of introducing , in  a natural way , the x 2 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 u0, U1, ... , ur l  be respectively the

number of 0, 1 , ..., r-l class errors he commits In that experiment. Let a0, a1, ...,

ar...l by the elementary probabilities that he commits such errors, respecti vel y. 0

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

probability for the r values u~: *

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

U
0 

U1 
Ur l

U1 1 ... Ur l ! a0 a1 ... ar_l

u + u + ... + u = n (r - tile (5.1)
0 1 r-l classi fication)

- O~~~ - - ——•— —~~~ ~ 0~~_ -5 0 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0_~~~~~ _~~~~~~~~~ A
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By approximating the factorials in this expression , using Sterling ’ s formula , by

writing

(u. — na.)• ‘ I f  (5 2)or 
(naj )½

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

P(U O~
Ul~~~~s Ur l ) = (2~n) /2 ( a a  )~~~~f ½ (5.3)

In this way we condense all the j—class scores u~ into a single number of the form

r-l r—l (u.-na.)2
2 — v  2 .. ç’ 3x -  x1 na

O 1=0 r=O i

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

notation):

(x 2 ) (
~~

3
~~

2 e~~~
2

Tr-l (x 2) d(~2) = 

2(r- l)/2 r-l 
. d(~

2) (5.5)

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

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

• 
a0=1/3 , a1=4/9, a2=2/9, and we now have

x2 = 
(u~ 33)

2 

+ (v~44)
2 

+ (5.6)

and 
T2(\2)d(X

2) ~ e
\ d(x2)

* See, e.g., Kenney , J. F., ‘Mathematics of Statistics ’ (part two ) , P. Van Nostrand
Co. ‘l .Y. (1947) (7th printing). p167 has a particularly clear derivation of the
‘
~•

.‘ distr ibution ’s form from (5.3).

— — — —  
~~~~~~~~~~~~~~~~~~ L4r~~Ot -
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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) wi th 
~ 

values In the range (~
2 -~d(~

2 ) ,  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 ~
2 ±’�d(~

2 ) .

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

the trinomial stochaster. This will he 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

genera l, for a specified n, a0, a 1, a~-, we can form the quantity

= 
(u_ ~~) 2  

+ 
(v _ ~~)2 

+ 
(w_ ~~)2 

(5.7)

where

U na0, V = na1, w = na2-

and compute the probability of the value 
~~

‘ associated with (u,v,w). One might

expect that of two forecasts , the one with the greater x2 value is the better , since 
0

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

enouqh to insure high skill. As we have seen , triples near the point (n ,O ,O) 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 wil l be

taken up next.



-
~~~~~~~~~~~~~~~~~~~

-5

~~~~~~~
•

18 §6

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

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

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

or bad .

A. x2 Ellipses and their associated probabilites

As we saw in §5 , the x 2 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), 0<u ,v ,w<n , enclosed by the

scoring pyramid of §3. Since u ,v ,w can take on only integral values between 0 and n

inclusive , there are , in all , exactly (n+1)(n+2)(n+3)/6 such triples in 1. (For

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

need not work with all these triples in 1, by virtue of the sum constraint (u+v+w n)

on them. We may th us 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

p lane , 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 0
probability of Its associated point (u,v ,w), as given by (3.2). For example by

Table A (with a0 =1/3 , a1=4/9, a2=2/9.n=99) the point (33, 33, 33) has the probability

.00017 and we assiqn 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 
0

(u ,v , n_ (u+v)) above it on the triangular p lane . 0

2) To every point (u,v) in the uv p lane there is assignable v ia (5.7) a

- - • .  _.. - • - -
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unique \2 va l ue , namely that of the unique point (u,v ,n - (u+v)) above It (For

example, for n=99, and r=3 , with a0=l/3 , a1 4f9, a2=2/9, the point (33.33) has

= 8.2500, and the point (33,44) (the ‘average ’ point) has x 2 = 0). The set i.. ’

points (u ,v) in the uv plane having a 
~

2 value not exceeding x~ 
form an approxi m~tel y

ell iptical region about ~~~~ the average point , as center and with a well defined

total probability . (For example , with n=99, r=3 , a0=l/3 , a1=4/9, a2=2/9, if we set

-
~~ 

= 1.4621 , it turns out that there are about 79 points within the ellipse associated

wi th \~3 (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 va lue of x2

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

caught wi thin the elliptical region defined by \2~

3) Examples of the 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 a0 l/3 , a 1 4/9 , a2 2/9. Thus , 0 0

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 ellip se. The ellipses in Fig 27

may be described In the same way , but now for the case n=99, r 5 (i.e., quint -iles)

for which a0=l/5 , a1 =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 reaions of high or low skill. To fix ideas , consider Fig 2 which depicts the

trlnorni al domain for the case of unsigned tercile errors (~3) in which n=99 , a0 l/ 3 ,

a 1 4/9, a2=2/9. u is measured along the horizontal axis , v along the vertical axis.

The average point is ~~~~ 
= (33,44,22). Point 0 is the projection (33,44) of 

0

00 ~~~~~~~~~ 05-~~~~ - -  - . p~-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
0 0 

- 0 0
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this point on the uv p lane . The line d-d therefore separates the total triangular

region into two parts: those points (u,v) such that u>33 (have positive skill S99;

cf (1.1)) and those points such that u<33 (have negative skill S99).

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 11nt ~ w=0. This is a roughly

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

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

Hence we may at first believe that points in such a region are statistical l y

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

forecastin g. For while such points may occur very infrequently (about 2’~1- 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 ind icative 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’ . R~calli ng our

discussion In ~2, we know that a score (u ,v) with u 4 l occurs only 5~ of the time

during a stochaster ’s attempts to predict. That is , the set of all points (u,v )

in the domain wi th 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~ k -ellipse. These particular points are clearly

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

\ _ellipses .* This shows that using only u values to judge a skill (as in ~2) may

lead us to misjudge that ;ki ll . If we choose that subset of the total triangular

* Observe that there are many subsets of the total trinom ial domain whose points
have a total probability mass of nearl y .95. The complement of A and the 95.
ellipse under discuss ion are hut two such subsets. One determin es the confidence 0
level of a subset h\’ simply totaling the probabili ty maSS within it using TaNle A.

~0~~~~~~~~~~~~~~ -5~~~~ ~~~~~ -5~~~~~~0~~~~~~5 ~~0 -5 0 0 
_ _ _ _ _._____ 5

~~~~ =~ —~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _tU. ~~~~~~~~~~~~~~~ -— - •j - 
0
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domain consisting of the smaller triangular region A bounded by c-c , less the

segment of the 95~ x 2 -e l l ipse , we would then have a set of points (u,v) associated

with relatively high ski l l .  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
O 

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 , t h i s  one a bit more stringent than in 1) 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 ~uccess equal to 4/9, i.e.,

a1 of §3. The inclined dashed line b is formed by cutting the pyramidal solid

O with a plane parallel to the uv plane at a value of w equal to 29, which is the 95~
level for a binomial distributi on*with probability of success equal to 2/9, i.e.,

a2 of §3. Together with the heavy portion of the 95’~ ellipse , these lines (even

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

re g i o n is  that defined by a-a, since it contains still less probability mass within

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

C. Examples of performance by forecasters

1) Sprinkl ed throughout the domain of Fig 2 a~re fourteen points representing

the scores of a forecaster denoted by ‘A ’  in Table 1. These scores are the results

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

in Fig 1 . For example , according to Table 1 the predictions of Winter ‘74 yielded

u=42 correct predictions. v=37 1-class errors and w=20 2-class errors , and the

assoc i a ted (u ,v) pair is denoted by 1’ In Fig 2. Observe that point 1 is not

* See binomial probability Tables 11 , 12.
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significant in any of the three senses 1)- 3) defined above. Neither is point 7,

associated with the sunnier of ‘75, significant. There are five points 2, 3, 9, 10 ,

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

the 95% contour. The set of six points 4. 5, 6, 8, 11 , 12 , however , are

outside the 95% contour and are situated -In high skill regions . In particular the

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

Point 12 , the second most outstanding of them all , was the temperature forecast of

the infamous winter of ‘77. These points are outstanding because they have

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

errors are very small by virtue of being situated near the w 0  line . In general

we may say that the higher the u value and the smaller the w value the better the

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

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

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

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

in §4. v(-), v(+) are along the horizontal and vertical axes , respectively. The

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

area of least stringency is defined by the axes and the line d-d . Here we are

asking the Forecaster to merely perform better than chance in ~ibta ining the number

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

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

closer In toward the origin a forecaster ’s score lies , the better is his effort.

Notice that Forecaster A’ s two outstandin g performances (points 6, 12) stand

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

balanced : ci x are in the overshoot region (above axis x), eight are below , indicat-

ing that Forecaster A ’s perfor nance is generally not to over or under estimate in . 0

his forecasts. In this frame , eight points are considered significant. and are

circ le d . They all l ie in the region hounded by the axes , c - - c , minus the ar ea i n

0 0~~~ 0 
_ 0 O
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the 95% ellipse . The region of highest stringency , that bounded by a-a , the 95%

~1lipse , 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.

0 

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

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

O 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 exact ly 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 trinomia l scheme of gauging the ski ll

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

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

the 95% leve l of perfo rmance is 26 correct predictions out of 99. But suppose in 
0

such a quint iled setting we still demand 41 correct (as in the terciled setting of
0 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 ~~ochae t-~v. However —

0 for an expert competing fere - t~cw t t~~r , u=41 in a quintile setting may not at all be

i mpossibly 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 .

0. Fxamp les of _fo~~~~~st~r_ vs_stochas~~~~

We shal l now compare the relative performances of forecaste rs and stochasters

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

- 
_ _ _  _- 0~~ — -~ ~~~~~~~~~~~~~ j~~~ —_—-------A-—--- —o I
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1 ) Ta bl e 1 gi ves performances of Forecas ter A In terms of uns igned 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 forec asters B, C. 0, respectively.

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

(of Fig 1) over the U.S. mainland for the fourteen seasons listed . These are

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

0 
precip Itation are summarized graphically in Figs 11 , 12 , 13 , 14-, and are tabulated

In Tables 5, 6, 7, 8.

2)  These la tter four f igures (1 1 , 12 , 13 , 14) are worth studying in detail.

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

Forecasters C and 0 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 IPIP B , C above. Similarly for U, 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 1, 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 , 11 belong to two different

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

0 name ly A and B are of comparable skill while C , 0 are of comparable skill.

-

~ 
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3) Turning to Figures 7, 8, 9, 10, we compare the skills of the same four

forecas ters, now In their attempts to predict temperatures over the 99 U.S. mainland

points and over the fourteen seasons listed in Tables 1 , 2, 3, 4. Once again

Forecasters A , B show definite superiority over C , 0. Indeed , Forecasters A ,B eac h

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 extraord inary

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 X

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

high x2 value (such as may be encountered in a contingency table of classified

observations and predictions) does not necessarily mean high skill. Forecaster 0

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 s~Ill 5 in Tables , 1 , 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 foreca sters B , C, 0, 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 v value doesn ’t Impl y quality forecasts.

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

stochasters . We shafl describe how they made their predictions.

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

‘1’ and ‘2’ were marked with ‘B’ , the faces on each die normally marked with ‘3’ , 

~~~~~~~~~0 ~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ - 
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‘4’ , had ‘N’ , and the faces normally marked wit h ‘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 ....~erefore produced f ive random pred ictions. The throws

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

predict-Ions was then compared with its correspondent for the particular season under

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

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

compar i son , the class errors were calculated and tabulated . This process of throw-

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

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

precip itation data .

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

halls had the symbol ‘0’ inscribed on them ; two had ‘+1’, two had ‘ -1 ’ ; 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 i-class signed errors , j = O,-’l ,’2 occur 
0

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

from the urn , If it had ‘0’ on it , then it was recorded that he made a correct

prediction ; If it had ‘ fl’ or ‘ p2’ on it , he committed il-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

he found . For example for season 1 , Table 4 shows he had the score (u,v ,w ) = (33 ,

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

6) The differences In appearances between the scatter diagrams of C and U

are readily explained : recall that C had a more open pattern than 0, signifying

* There is no sign i ficance to the number of dic~ u-.ed: they s itnn ly wer~’ ava ilable

- 
from a popul ir game of chance.

_ - - - - - --
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more scatter, greater variabilit y from season to season . These differences are

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

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

each time 0 made a move he was driven by the odds of r ’rz k ~ng a~ error ; by contrast

• each time C made a move he was driven by the odds of mc1ki~ j  
~~ ~~~~~~~ ~~~~~~~~~~~~ /v~:

(A , N , or B, e.g.). In other words , 0 had a theoretical deduction of a higher order

built into him relative to C, so that , in a manner of speaking , each move by U 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 U and in the

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

- • would eventuall y fall within the 50% contours , 80% within the 80% contours , and so on.

E. Rank ing performances by moments and.j~

We may supplemen t the ~2 value of a score in judging skill by the following

considerations.

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

hand we rise vertically from 1 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 , i f we move

to the left of point 1, 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 decreasin g the 0-class errors and trading them in for 2-class

errors. 

- --  - — -  ~~~~~~~~~~~~~~~~~~~~~~~~~ - - A
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constant skill
v

4 2 - increasing skill

L - - 1

~decreasing skill

u

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 direction of constant skill is fixed . A natural assignment of weights

may be made by defining the “?c~~’nt m of a trinomial score . We write

‘m ’ for O’u + l.~ + 2•w

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

occurring on a lever

2

$ 

_ _ _ _ _ _ _

1~~
’

thereby producin g a turning moment; the values v, w act like masses and their distances

1 , 2 resoectively act like moment arms . The object of a forecaster is to rninimi.’e 

—— -~~—- ~~~~~~~~~~O~~ 0 —~~~ 
-



- . - -~~~~ - -~~~~- 
“ ‘  - -

~~~~~
-— -.

~~~~~~ ‘ 
. 

~~~~~~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •-- -~~~~~~~~ • - -T

§6 29

this moment , to bring It down to 0, Ideall y. The smaller m is , the better his

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

m = 2 n _ 2 u _ 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 whi ch the moments of the scores are cons tant, and hence , by agreement -, the

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

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

the help of the ~ ellipses (introduced In IP A) lay down a coordinate net over the

trlnomial 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 earl i er conclusions about the essentially equivalent
— skIlls of A and B and the ir superiority over C and F) are graphically borne out using

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

along the same moment line and on the same 
~ 

curve . Each is clearly superior to

C and U. However A and B find themselves between the 50t and SO~ ~ 
ellipses , as may

be seen by comparing with Fig 6b , in which the 5O’~ - 99% ellipses are also drawn in

for comparison. Thus . “ : t~~~~~ ~~~~~~ the performances of A and B are mediocre .

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

latter set , the standa rd 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.

- —  — — -_• •-~~~-• — ~~ 0~~ _ _ _ _ _
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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 1. Observe that in these average

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

agreement to measure performances rela ti ve to x 2 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 scores below Table 1 or closely at Fig 6 and seeing that , while A

and B l i e  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 di scourage A or B, respectively. Observe in particular that the average

u 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 imp licitly the 2-class errors) a

new perspective on their performances is attained : In genera l , a good averag e score

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

c-~rcle . 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 skil l diagram . Moreover, consistently predicting climate L~aria tions 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 x2 as follows

• (u ,v) = (u’ ,v ’) if \~ (u,v) =

L m (u,v)

(u,v) > (u ’ ,v ’)  if ~ m(u ,v)  m (u’ ,v ’)

regardless of x ’

or m(u ,v) = in (u ’ ,v ’)

~ and \
2~~ u I v) > ~~~~ .v ’)
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In other words , two pairs (u ,v), (u ’ ,v ’) are of equal rank if their moments m and

x2 values agree. Observe they need not be coincident to be of equal rank. Points

C , U in Fig 6 are essentially equivalent. Also points 1 , 2 are of equal rank. If

the moments of two points agree, then we use x2 to break the deadlock , the one with
the lesser probability of occurrence (higher x2) 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 in)

and (II) decide on the relative importance of the new m , and x2. 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 conclus ion: 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 t ;~:t

art , and perhaps gauging such efforts with the basicall y 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 probabi lity calculations . These latter

calcula tions are summarized In Tables A-E and EXP. They represent a fresh look at

the x2 quantity by calculating its values and their corresponding exact probabilities

— ~~~~~ - - ~ -- -~~~— — ----~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _____
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from the trinomlal distribution for p(u ,v ,w) given in ~3. In particular we compared

the approximate probabilities of ~ 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 \ was adequate to serve as a

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

— construction of these tables for the benefi t of those who may wish to explore

ana l ogous skill chart constructions for values of n and a0, a1 a2 not spec ificall y

covered in this study .

A . Ta b l e A

One of the mot ivations 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.’) to five ‘ iLmit icant  f igures

for the tercile case: a0=l/3 , a1=4/9, a2=2/9, n=99. It turned out that m any of the

triples with l)w u values (<14) and high u values (~54) had probabilities fa r  below

lO s. Removini these from the computed list , we were left with 2644 triples whose

probabilit ies or associated cumulative proba bilities were l0~~ 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 ’ order and may be visualized as

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

their ~ 
va l ues (In the column marked ‘‘(2’). their probabilities (marked ‘P(A)’~ , and

their cumulative prob abilities (marked ‘CUM P(A)’). In order to understand the

connections with later tables , we summarize the present ca lcu lations as follows .

using the column headings:

_ _ _ _  -.
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(u ,v ,w) X2 P(A) CUM P(A)

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

yields

As we progress through Table A , we observe the \2 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

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

to a maximum at (23,51 ,25) and then decrease down to l0~~ 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 probabi lity 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

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

to the total mass are made . 

- - —•~~~ -~~~ —- ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~- - . . .
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B. Tabl e B

For this table we ordered the x2 valu es , encountered in Table A , in increasing

order. As these x2 values were ordered we simply carried along the associated trip les

(u ,v ,w) and P(A) values . The net result was a shuffl ed 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))

y ie ld s

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 x2 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 x2 ‘radius ’ at this point is 1.4621 . In this way we

were able to associate to each x2 its ~‘.r~~ t associated cumulative probability . This

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

we had essentially accumulated all probability mass (to within lO s), 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 x 2 near ~5
76.

C. Table C

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

~~-- -- ~~~—--- ~~ ----— 
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at each (u ,v ,w ):

TABLE C

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

(ordered) (shuffled
CUM P ( B ) )

(as in Table A)

D. Table D

To see low well the ~
2-ellipses (to he constructed below) embraced the

accumulating pm~ babili ty mass as we swept radially outward from the center (average)

point (33.44,2:1, we returned to Table A and arranged P(A) in •:. -
~~~~-~:~~

- ‘~,j  order. In

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

in a natural way , going along the ‘true ’ contours of the ~~~~:-~~~~‘.
- t

~~ haystack:

T.~BLE U

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

• (shuffled ) (shuffled ’) (decreasing (computed from
order) decreasing

order of P(A))

L _ _ _ _

yields

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

-I

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~ _ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 
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E. Table E

TABLE E

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

(ordered ) (shuffled
CUM P ( D ) )

(as in Table A)

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 x2 contours could describe the enclosed probability mass. The

reader is invited to do the same. To start him off, consider the fol l owing selection

of points

GUM P(E) CUM P(C)

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

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

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

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

e) (48, 33, 18) .99199 .99438

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 x2 value as a radial index in terms of which , within

a few percent , we may characterize the probability mass within the ‘K 2 =constant

elliptical contour. ‘ T’ J-- ~ r~~ J? Pi ~~~~ i~ -~1 t I i  ~ ‘ - ~~~ ~~~ ! - r ~ i~ ~~~~~~~ / /ic ‘:~-ct - 1  c i i  •~~~~~t i - c 1

(‘cvlLo,4 rc ~~~ t~~~~~- skill - ~ c - of /u~c ~~ i~ i:i. Any further constructions wishing

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

hahility mass must satisfactorily pass this test. Otherwise the exact constant-\~

contours , which wil l  l ikely be somewhat Irregular , must be found by detailed plottin g .

- L. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~
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F. Table EXP

As a matter of simple curiosity we wanted to see how closely the x2 distribution

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

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

T2(~
2)d(~

2) = ½ e
_
~~

2
d(x2) , (7.1)

a simple exponential in the variable x2. How well does (7.1) describe the present

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

various x2 values. For example, for x2=0 we have from Table B the probability of

P(33,33,22) as .00880, and is shown on Fig 23. For x2~l-l3 , there are several

triples associated with each value (Cf. e.g., x2 = 1.0227). The range of probabilities

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

the important theoretical fact that T2(~
2) does not account for the multiple-

valuedness of the exact x2 relati on 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 wel l the cumulative probabilities were given by (7.1), the computer

H was instructed to find

n -A.
(CUM EXP)  ½ ~ exp [~~!_] LA., n>l (7.2)n i= l  1

= ( x 2) 1

where n denotes the row of Table 8. Here x~ is the ordered x 2 entry in row I , and

= A 1 
- A 1 1 ,  wi th A0=O. The listing below compares CUM P(B) with (CUM EXP) as

found in (7 .2) ,  which simulates the discrete Indefinite integral of (7.1).
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x 2 
- 

CUM P (B) CUM EXP 
—

- - 0 .00880 .00000 
-

.0530 .02593 .02582

.1667 .06787- .07610 .07861

.2121 .09999-. 10797 .09917

.3030 .14672- .154l9 .13882

.5303 .23229-.23892 .22986

1.0227 .38958-.40544 .39524

1.5000 .51474- .52730 .52025
-

~ 2.0076 .62822-.63176 .62341

• 3.0303 .78l9l- .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

This shows that the cumulative probabilities of x2 in the third column , as given

by (7.l)— (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 x2 value , but

actually severil. Hence the exact disp layed range of values of CUM P(B) for each ~ 2 •

A ,im ilar comparison with GUM P(E) is possibl e , 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 >~~~. However , the

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

numerical kn owledge 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

fixed x2 value. Thus we Imagine all (u,v ,w ) In the plane such that

(8.1)

where = na 0, ~ na 1, ~ = na~-

and a0, a1, a-~ are defined in §3. Since

u + v + w = n (8.2)

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

x2 value. Using (8.2) in (8.1) and solving for v as a function of u , we find

v = ~~~~~— • (u-i) + ± b~ {(l_ab)(u_ti )
2 

+ ~bx2} ~
2

v+w (8.3)

where a = i+ (~/ti), b l+ (~/~)

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

centered on the straiaht line defined by

v = !_ . (u-~) + 
(8 .4)

v+w

This is the straight line through the average point (i ,~ ) and the point (n ,O), the

— --  - -—— - -



• - - ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~

40 

point of maximum skil l in a trinomia l dia::am. The v intercept v0 occurs where u=0.

In the case of n=99 , a0=l / 3, a 1 4/9 , a2 2/9 , V
0 

is given by:

vo~~~~+( 1
0
8~)n 44 + 22 66 .

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

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

1

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 resultaht quadratic for U:

w b\~ ~ 
‘
~

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 makin g vertical (const ii) slicrs through the

probability haystack based on the uv plane.

—- - -



-—-
~~~

-
~~~~
, --

~~~
. -

~
- 

-

§8 41

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

di agrams , 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:

Unsi gned errors Signed errors

u , pairs with v(-), ~(- )

v , v(+), ~(+)

u ( O ) ,  ii(o)

aO a( - )

al a(+)

a~- a(O)

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

-
~~ el l ipses with confidence level values , we used Table B as 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 x 2 values , which are summarized below .

ti
Cum prob . Assoc . x~ 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

- l 98 7.8030 7.824

99 9.1667 9.210

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

generally known -~ : - f c~ for a given n and a0, a1, a~-. For this reason , the

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

to find not only his own particular 
~ 

va l ues for (say) the above probabilities hut

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

uv plane with constant ~~~

‘ (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 anal yticall y defined ellipses follow the dis-

cretely determ i ned points with constant ‘c’ .
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TABLE 1

TERCILEJ) TEMPERATURE
FORECASTER A

ASO~I V l ( 3 )  V
2 (

~~
) v ( + )  v 1

( _ )  — ‘ ,(-) v(-) v w

1 Wnt 74 42 0 13 24 44 37 20
• 2 Spr 74 27 l~ 5 24 28 20 48 47 25

3 Sum 74 30 30 lI 41 21 7 28 51 18
4 Fal 74 44 15 5 20 28 7 35 43 12
5 Wnt 75 46 3 32 19 2 21 48 5

~ Sor 75 70 23 0 23 6 6 29 0

7 Sum 75 45 l~ 15 34 1 8 3 21 37 18
8 Fal 75 45 20 0 20 30 4 34 50 4
Q Wnt 76 23 8 1 9 40 27 67 48 28
10 Spr 76 30 30 5 35 23 11 34 53 16

11 Sum 76 43 41 6 47 8 1 9 49 7

12 Wnt 77 59 16 2 18 20 2 22 36 4

13 Spr 77 - 37 1 (1 1 36 25 61 37 25

14 Sum 77 27 15 8 23 26 23 49 41 31

v(+) v 1 (+) + v2(+) v = v 1 (+) + v 1 (—)

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

Forecaster ’s TEMPERATURE Pverage Scores Forecaster ’s PRECIPITATION Average Scores

__ _ _ _  L~ ~~~A 40.5 43.3 l4.a 73 .7 A 39.3 44.0 11.2 75.4

B 36.1 48.4 l~ .4 77.4 B 37.3 37 .3 7.9 76.1

C 31.3 46.7 8.4 p8 .7 C 31.3 4’~.S 6.7 88.1

O 33.6 42.1 88.7 P 35.9 44 . 5.9 82.0
- H  ~~~~~~~~~~~~

— , -rnr- ,~. ~~~ - - ._ r-~~— -ars~~~~ .~~~~ — ~r~,.\— rn - . t~~~~ t.-r-n — —
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TABLF 2

TERCILED TEMPERATURE

FORECASTER ~

SEAS~~ u( 0) v 1 (+) v2(+) v (+) v1 (-) v2(-) v(-) v

1 Wnt 74 29 31 1 32 23 15 38 54 16

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

3 Sum 74 62 20 0 20 16 1 17 36 1

4 Fal ~~~~ 19 26 22 48 21 11 32 47 33

5 Wnt 75 43 6 2 8 35 13 48 41 15
6 Spr 75 11 64 24 88 0 0 0 64 24

7 Sum 75 45 25 3 28 23 3 26 48 6
8 Fal 75 43 26 5 31 24 1 25 50 6

9 Wnt 76 33 14 1 15 44 7 51 58 8

10 Spr 76 45 26 3 29 24 1 25 50 4

11 Sum 76 47 25 13 38 13 1 14 38 14
12 Wnt 77 44 42 1 43 3 12 51 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(+) v 1 (+) + v2(+) v v 1 (+) + v 1 (-)

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

• — . — --- -— --•-- •-- •- ----.-.- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4
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TABLE 3

TERCILED TEMPERATURE

F0RECASTER C (target: actual pred ic tand)

u(O) v 1 (+) v2(+) v(÷) v 1 (-) v2(-) v(-) v w

H----— -——
~~~~ 

- —— —  ----- —— - ---  -- —~~~~-— -----

1 .-~nt 74 29 31 2 33 23 14 37 54 16

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

3 Sum 74 31 1 7 15 32 24 12 36 4 1 27
4 ~al 74 26 29 18 47 16 10 26 45 28

5 -nt 75 31 23 4 27 32 9 41 55 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 4 1 16 11 27 26 5 31 42 16
9 Wnt 76 27 12 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 1 (+) 
+ v2(+) v = v 1 (+) + v 1 (-)

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

-- -~~~~~~~~~~~~ ~~~~~~~ - - - ~~—
• ~~ — -—



pP. .: ~~~~~~~~~~~~ _ _ _ _  — —~~~~~~~~~~—--~
- — —--

~~ 
- -

~:-.•~~
-

---------—— — • •
~~~~~~~~~~ 

- 
- -

T-’~9LE 4

TERC ILED TEMPERATURE

Ffl~EC~STER 0 (taroet: idealized predictand )

SEAS (~N u (O) v1 (+) v,H v(+) v 1 (-) v2(-) v(-) v w

1 •.nt 74 33 26 12 38 20 8 28 46 20

Spr 74 31 28 13 41 21 6 27 49 19
3 Sum 74 35 22 13 35 18 11 29 40 24
4 C~~~ 74 38 18 15 33 15 13 28 33 28
S -:nt 75 35 24 11 35 20 29 44 20

6 Spr 75 33 24 15 39 21 6 67 45 21
7 Sum 75 33 19 9 28 25 13 38 44 22
8 Fal 75 36 26 11 37 18 8 26 44 19
9 Wnt 76 30 21 13 34 27 8 35 48 21
10 Spr 76 38 14 12 26 17 18 35 31 30
1 1 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
13 Sum 77 28 22 S 30 22 19 41 44 27

v(+) = v1 (+) + v2(+) v v 1 (+) + v 1 (-)
v(-) = v1 (-) + v2(-) w v6(+) + v2(-)

.4
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TABLE 5

TERCILED PRECIPITAT ION

• FORECASTER A

SEAY~’ u( 0) v 1 (+) v2(+) v(+) V 1 (-) v2(-) v(-) v w

~~~~~~~~~~~~~ 
U 

_ _  •__ -
~~~~~

1 Sum 74 38 23 11 34 20 7 27 43 18

2 Fal 74 49 15 7 22 24 4 28 39 11

3 Wnt 75 46 11 2 13 
• 

25 15 40 36 17
4 Spr 75 40 24 11 35 23 1 24 47 12
5 Sun ~5 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 6 43 22 9 31 20 

- 

5 25 42 14
9 Sum 76 52 16 5 21 25 1 26 41 6
10 Wnt 77 45 27 16 43 10 1 11 37 17
11 Spr 77 25 36 12 48 24 2 26 60 14
12 Sum 77 37 2? 10 32 20 10 30 42 20

v(+) v1 (+) + v2(+) v = v 1 (+) + v1 (-)
v(— ) v1 (—) + v2(—) w = v2(+) + v2(—) 

~~~~~~~~~~~~~~~~~~~~~~ 
- -  



-~~~~ -~~~~“~~~~~ ~~~~~~~~~~~~ - ---~~~~~~~~~ - -.--~~ ~~~~~~~~~~~~~~~~~ ~~——-.- — ~
— —P 

-
_ _ _ _ _ _ _ _ _ _ _ _ _ _r .

T~- 5LE 6

TERCILED PRECIPITATION

FO RECASTER B 

SEAS-’~ ~~
) v 1 (+) v2(~) v (+) v 1 (-) v 7(-) v(-) v

1 Sum 74 40 32 10 42 15 2 17 47 12

2 Fal 74 34 31 18 4~ - 
15 1 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 F31 75 32 30 18 48 14 5 19 44 23

7 Wnt 76 35 35 17 52 11 1 12 46 18

8 Spr 76 31 19 27 46 18 4 22 37 31

9 Si~ 76 32 30 10 40 23 4 27 53 14

10 Wnt 77 46 29 11 40 10 3 13 39 14

11 S~r 77 37 44 6 50 9 3 12 53 9

12 Sum 77 35 26 2 28 29 7 36 55 9

v(÷) v 1 (÷ ) + v2(+) v v 1 (+) 
+ v 1 (-)

v(-) v 1 (—) + v2(-) 
+ v2(—)

~~~~~~~~~
_ ‘,  —~~~~•- . - ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE 7

TERC ILED PRECIPITATION

r-~R UC A ST ER C (tarnot: • t c t u ~i l  pre dict an~)

SE4SO N u( O) v 1 (+)  -.- ,
~

(+) v(~ ) v 1 (- )  v ? ( - )  v ( - )  v s - ,’

Sum 74 28 33 13 46 19 6 25 57 19

2 Fal 74 33 19 15 35 19 13 37 38 28

3 Wnt 75 2Q 18 7 75 28 17 45 46 24
. Sor 75 35 18 7 25 26 13 39 44 20

~um 75 31 ‘6 34 27 7 34 53 15

~ Fal 75 34 23 q 32 24 33 47 1$

7 Wnt 76 27 19 2) 39 24 9 33 43 29
S Spr 76 27 25 21 46 71 5 26 46 26

~ Sum 76 36 2~ 11 40 16 7 13 45 18

1~ ~int 77 34 27 70 47 13 5 13 40 25

~ Spr 77 35 31 5 36 20 8 78 51 13

Sum 77 26 8 28 37 3 35 57 16

v(÷) v ,(~ ) + v2(~ ) v v 1 (+) + v 1 (-)
v(-) v 1 (~

) + v2(~
) - - v~~~) 

-

~ 
v2(~

)

-— - ~~
-•‘~~~~-—~~~ ~~~~~~~~~~~~~~~~~~~~~~ — n•n~~~~~~~~~~ •~~~~, - 
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1 ~-un 74 , ‘J I 3ñ .1 13 35 45 .0
- 7 H i  4 1!’ 13 :~ 17 1 37 37 •‘3

-
~ 3 - ‘nt 75 .

~ 1 •‘t’ 3 .
‘~~) 7) .

~~~‘ 4’ 17

4 ~pr 5 34 ‘5 
~
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- 

~‘5 3’ .‘) 10 73 11 34 H .

75 34 ‘5 15 40 ~‘a 4. ‘3
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‘ 11 33 it ’ t~ .7 43 1/

3 ‘-pr  76 -~~~~ 7-) 6 .
‘~~ ~1 35 4~ 1 5

‘
~ ‘u~ 76 iO ‘1 10 37 25 / 3.’ 5.’ 1 /

10 ‘ ut / ‘ H 70 11 3.~ 71 7/ II 0
- 

11 ‘r -7 I 13 11 . ‘
~ 73 1-1 H -1 1 .‘S

17 NI!’! 7 7  I ‘ ‘  10 33 .‘l 30 .1/

H
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TABLE 9

• SKILL SCORES S
AND CRITICAL RATIOS C vs u

CASE OF n=99, p=l/3, t1 33, c~4.69

u = No. Correct Skill Score Critical Ratio
PredIctions 1(0-class errors ) S99 = (u—u)(n—u) C99 = ~u—ii)c~

15 - .273
16 - .258
17 - .242
18 -.227
19 - .212
20 — .197
21’ -.182
22 - .167 -2.34

(1%)
23 - .152 -2 .13
24 — .136 -1 .92
25 - .121 -1.70

(5%)
26 - .106 -1.49
27 -.091 -1.28
28 - .076 - 1.07
29 -.061 - .853
30 -.045 - .640
31 -.030 - .426
32 - .015 - .213

(50%)
33 .000 .000
34 +.0l5 + .213
35 + .030 + .426
36 + .045 + .640
37 +.061 + .853
38 +.076 ÷1.07
39 +.09l +1.28
40 +.lO6 +1.49

(95%)
41 + .l2 l  +1 .70

• 42 + .136 +1.92
43 +.152 ÷2.13

(99%)
44 + 167 +2 .34
45 +.l82
46 +.l97
47 +.2l2
48 +.227
49 +.242
50 +.258
51 +.273

1 ! 

—~~~~~~~~~~~~~~~~~~~~ - —--—-—



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 p99 (u) ,

CUM P(K) to Q99(u). 0.3333333333 = 1/3

In Table 11 K corresponds to v , P(K) to p99(v),

CUM P(K) to Q99(v), .0.4444444444 =

In Table 12 K corresponds to w , P(K) to p99(w)

CUM P(K) to Q99(w), 0.2222222222 2/9

Similar ly, Tables 13 , 14, 15 are for quintiled data , wi th 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.
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NIS1f~ ~ TABLE 10

1~1NoMIAL P~ O~ A!-~1LITIC5

=

N~ 99
p
~
; 0 .3333 33 333 3

K P0< ) CU~ P0<) 1—CUM p0<)
14 0 .00001 0 .OCOO1 0.999’9cb

0.00002 0.00003 0.99997
0.00006 (j.00010 0.99990

1~/ 0.00016 0.00025 0.9997t;
13 0.00035 0.00061 0.99939
l ’i u.00075 0.00136 0.99866
20 0.00151 0.00287 0.99713
2 1 0.00284 0.0G571 O.994?9

0.00503 0.01074 0.98926
23 t).00842 0.01916 0.98084
24 0.01333 0.03249 0.96151
25 0.02000 0.05249 0.94151
26 0,O...846 0.08095 0.919Qc
27 0 .03648 Q.119’+3 0.88057
28 0.04947 0.1~~890 0.d3110
29 0 • 0605 6 0 • 22945 0 • / lO r 1 3

30 0.07065 0.30010 0.69990
-
- 

31 0.0786? 0.3787? 0.621?~32 0.0815’, 0.46226 0.5377’,
33 0.08480 0.54707 0.’.5293
34 0.08231 0.02938 0.J10(,?
35 0.076’,3 0.10581 0.2941 t)
36 0.06794 0.77375
37 0.05784 0.83159 0.1686 !
38 0.04719 0.~ 7877 0.121?3
39 0.03690 0.91567 O.0843:~40 0.02168 0.9433’5 O.056e~c~
‘.1 0.01991 0.96326 0.03 674

0.01375 0.91701 0.02290 3

‘.3 V .00911 0 .98612 O.013c”~46 O.U0580 O.~~ 192 0.U0C o~
‘.5 ~- .0035~. 0. ’)954 7 O .004 5~1,1’ 0.U020~3 0.9~ 755 0.002/ ,1;

0 ,001 17 0.’4’ihi’ O .001 ,’~ =

0.00054 0.9’,93~’, 0.0OUe~.~,0 .00033 0 .9 96-~ 0 .0003 1
-
~ sO 0 ,00017 0.99985

51 0.OuO O o 0.9’~993 0.00097
‘H’ 0, ~‘3004 - •) .‘~~+‘-.7 0.0000

0,0090,’ 0,’l~~)Q - +
0, 0 0 0 0 1  U.9’-, ’~~Yi O .000aI

~ 

t~__ -__ --_
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TABLE 11

81NO,~IAL PRO8A8JLIfI (S

P( K )  Z

N= 99
P~; 0,4444444444

K P0<) CUM P0<) 1’CUM P0<)
23 0.00001 0.00001 0.999—~24 0.00007 U.00U~D,? 0.9999P
25 0.00004 0.00006 0.99994
26 0,00008 0.00014 0.999~~27 0.00018 0.00032 0.999~,p
28 0.00037 0.000(,9 0.99931
29 0,00073 0.0014? 0.9935~30 0.00136 0.00273 0.997’7
31 0.00242 0.0052 1 0.99479
32 0.00412 0.00933 0.99067
33 0,00669 0.01602 0.98)98
34 0.01039 0.0264 1 0.97359
35 0.01544 0.04184 0.95816
36 0.02 )95 0.06379 0.9362)
37 0.02990 0.05370 0.90630
38 0 .03903 0.13273 0.86727
39 0.04824 0.18157 0.81843
40 0.05861 0.24018 0.75982
61 0.06747 0.30 165 0.69235
42 0 .07454 0 .38219 0 .6178 1
‘-.3 0.07905 0.46 123 0.53877
44 0.08048 0.54172 0.45828
‘.5 0 .07869 0 .6204 1 0,37959
46 0. 07190 0 ,69432 0 .30568

0.06667 C 76099 0.23901
‘.8 0.05778 0.81877 0.18123
49 0 .04811 0.~~66)~~ 0.13312
50 0 .03849 0 .90537 0.0946~51 0.02958 0.93496 0 .06506
5? 0.02185 0 .95680 O .043 ,~53 0.01550 0.97230 0.02170
54 0.01056 o.9e28b o.Ollj’,
55 0.00691 0.9e97~ 0.010’:’
56 0.00435 0.99412 0.005w.
Si 0.0026? O .gqt~7’. 0.0OJ~ ’

0.0015? 0,qs’,~;’~ 0 . 0 ’) 1 7 .
59 0.00084 0.99911 0.090M 9

0.00045 0.99P)t-~
61 0.00023 0.g’,’~79 0.00021

0.00OI~ 0,99990 0 .00010
61 0,00005 0.99~~~0 .00002 0.c9908 0.0000;’
65 0.00001 0.99999 0.00001
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TABLE 12

!~INO1~1AL PI~oEAf~ILI11C S

Nz 9 ’
p* 0.222??22222

K P 0<) CU~ P0<) 1—C UM P0<)
6 0 .00001 0.00001 0.999’~()
1 0.00004 0.O00C~ 0.99995
8 0,00012 0.00016 0.99984
9 0,00034 0.00051 0.9994’.
10 0.00088 0.00139 0.998(1

- 11 0.00204 0.00344 0.9965~
12 0.00478 0.00772 0.992?9
13 0.00819 0.01591 0.9840y
14 0.01437 0.02028 0.96977
15 0.02327 O .Q5355 0.966€,t)
16 0.03491 0.08846 0.91154
17 0.04869 0.12715 0.&36285
18 0.06338 Q .20u52 0.79948

-
, 19 0.077)~ 0.2777d O.122?l- ’

* 
20 0.08822 0.36594 0.6340€

-
, 21 0.39482 0.46076 ~~~~~~2~’ 0,09606 0.55682 0.44318

23 0.09188 0.~4870 0.35110
4 0.083 1 3 0.73183 0.26817

25 0,07 12 5 0 ,80308 O .196t ;*
?6 0.05794 0.8(102 0.1389P
27 0.04476 0.90578 0.094’:’
28 0,03?88 0.93867 0.06113
29 0.02300 0.9(167 0.038H
30 0.0151’, 0.~~~io~ O.02JOr~0,00975 0.98676 0.01321,
3? 0,00592 0,99268 0.00137
13 0.00343 0.99t h
34 0.00190 U.99b02 0.00I~~”
35 0.00)01 0.99903 0.000’u
36 0.00051 0.9~ 95~. 0.000’,(
37 0.00025 0,9c,~ 79
18 0.000)? U .9~ 991 0.U0u~~39 0,00005 ~~~~~~~ O.uooo,,

U,0000~’ Q•~~~~~ 0 .uflOfl,’
‘.1 0.0000 1 G . ;’ ,999

-— - ~~~~~~~~~~~~~~~~~~
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TABLE 13 ThM cOF~ YUB~141S1~~ 
TO DD,C. ~. —

8IN OMIAL PRO8AA IL IT IES

,~~(lç ) =

N2 99
P~ 0.2000000000

1< P0<) CUi~ P 0<) 1— CUM p 0< )
5 0.00002 0.00002 0.999~~
6 0.00007 0.00009 0.99991
7 0.00023 0.00032 0.99968
S 0,0006- 7 0,00099 0.99907
9 0.00168 0.00267 0.99733
10 0.00)78 0.00645 0.993s~

-
11 0.007(5 0.01410 0.98590
12 0.01403 0.02813 O.97~~3713 0.02347 0,05160 0 ,94840
14 0.03605 0,~~876S 0.91235
15 0.05107 0.13871 0.86129
16 0,06702 0,20574 0.7942F~
11 0.08181 0.28755 0.71246
13 0.09317 0.38072 0.6192~
1) 0.09930 o.4eoo2 0.51998
20 0,099)0 0.57932 0.42068
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13 6* 12 23.5750 .000*0 .,o136 30 37 42 24.4 167 .0000) .00136 20 7 71 244.613* .004..0 .4257 22 57 23 0.2305 .06014 .00541
II 69 11 05.6439 .05600 .*~ 156 33 3* 41 22.3405 .00007 .0013* 25 5 10 130.5455 .006*, .00307 12 1 30 20 9 .090 C .0621) .00001
13 7. 10 27.0405 .00*08 .02136 30 3~ 40 20.4 167 .55507 .0023? 23 9 .9 132.6236 .500*0 .*0007 21 59 29 9.0554 .56007 .05562
10 72 9 36.1034 .o000o .0013* 33 40 59 10.5232 .20057 .04137 21 10 60 126.0282 .OOssO ,,23$7 21 60 10 15.9091 .00450 4 .08545
20 72 40 32.8067 .00302 .43258 26 43 30 15.9621 .00063 .50137 21 11 .7 121.1591 .04.00 .0(351 21 61 17 12.0*02 .62342 .00560
19 73 7 35.2033 .00000 .50114 26 42 51 15.4394 .20301 .50130 21 22 6* 115.6164 .0060 0 .4200 121 62 16 13.3*36 .020* 1 .0057 0
10 74 • 35.,3*5 .300,0 .1*136 2* 43 36 14 .0550 .490’ I .05139 21 15 60 119.2500 .00005 .05207 21 63 13 14.7355 .65201 .30571
19 1) 5 40.9 167 .0000 ..S156 70 44 55 12.5050 .500)2 .3014 1 21 14 64 235 .00,0 .000*0 .2*21? 20 04 14 10.3635 .2*043 .00511
19 76 4 43.9594 .55)31 •.o136 20 45 14 11.5004 .00003 .00143 21 15 63 94.8*64 .05000 .20201 21 65 13 20.5402 .61100 .0*971
10 77 3 47 .0905 .20001 .33135 38 45 53 03.7121 • 72034 .03147 23 1* 02 94.9092 .02000 .10251 *1 66 31 19.9091 .,2860 .14571
19 10 2 50 .3939 .20,00 .3,136 23 41 31 9 .0722 .90006 .01155 21 21 61 90.0653 .30000 .60201 .21 61 11 21.9*64 .220 03 .05512
*2 70 1 53.0210 .00006 .0012* 20 40 32 9,15*7 .0*50* .30361 21 1* 62 05.3636 .00*30 •,0201 21 60 10 24.200 * .50000 .00571
19 0. .2 57.3939 .50002 .2*156 23 44 30 0.5905 .00010 .06170 31 19 59 50.1953 .04506 .20200 *1 89 ~ 26.2500 .14 002 .06512
23 .1 19 155..U31 .0000 1 .00136 20 50 29 0.1657 .00011 .00102 31 20 50 16.3636 .00,06 .50151 21 75 0 28.6364 .71000 .00511

(5) (6)

TOOLE A
TABLE A

600 S0U060 — 520103) ,  P10409) , P2(209) 5.99

U 0 0 82 00* )  CUll 00* )  U V 0 02 P0* )  CUP’ P0* )  U 0 0 03 P00)  CUP’ 50 * 3 U V 8 0* 0 0 * )  CUP P00 )
21 71 7 32.1591 .00060 .00571 22 42 30 11.4394 .05034 .00504 23 14 .2 96.2121 .65005 .,1874 23 64 12 16.6667 .6 00)  .014 16
21 72 6 33.8102 ,,00J3 .50571 22 42 34 1 7.2340 .0027? .01507 23 25 .1 91.2803 .60.05 ..1,79 23 65 11 10.5550 .. i *22.. .0140621 2 3 5 31.613. .00)00 •10511 22 40 33 9.1667 .00011 .05597 23 16 60 06.484* .0000, .1274 21 60 10 05.075* .0 0 2 0 1  .5191622 70 4 39.5455 .8002, •00571 22 45 32 4.2540 .00017 .60610 23 17 59 01.0253 .08000 .21014 25 67 9 32.734* .60006 .0191621 75 3 4..6136 .00102 .40572 22 46 31 1.4394 .00021 .00632 23 19 55 17.3035 .00~ 3s .21014 22 60 0 25.0253 .0.566 .01010
2* 2,. 2 43.81*2 .0500. •01*511 22 47 30 6.7863 .00021 .00066 23 19 57 12.9161 .1.,00 .51470 75 09 7 27.4621 .07490 •3341621 17 1 49.1091 .0C000 .05571 72 4* 29 5.257* .00034 .00690 23 20 5* 58,6661 .00003 .61.74 23 75 *2 30.2303 .00000 .11’lA
21 70 1 1o.6364 .0000, .00171 22 49 29 5.5712 .05540 .50135 33 11 55 64.5030 .00~ 66 .4,74 22 71 5 32.134* .06000 .0191622 0 77 105.1667 .0800. ,*8570 22 56 27 5.8212 .00045 .00700 23 22 54 60.5750 .03500 .4314 23 23 4 35,1750 .0*700 .0101622 1 76 176.2348 .00000 .30371 22 51 26 3.507* .30045 .20020 03 23 53 56.7345 .0.406 .21,74 73 73 3 30.5516 .,C000 .01916
22 • 33 473.4394 .06002 .80572 22 52 25 5.5353 •50048 .00076 23 24 52 55.0303 .00001 .4.14 23 74 2 41.6667 .07-0 02 .0191622 3 74 164,7963 .00002 .005)1 22 53 24 1.6894 .01045 .05921 25 25 51 49.4*2 1 .06600 .21374 23 15 44.4162 .60008 .01916
22 4 13 1.5.415 .00000 .50511 22 50 23 5.9840 .30046 .669*2 23 26 50 46.03*3 .00.4 .31~ 14 33 76 0 48.3050 .*0400 .0131603 5 12 151.0112 .C05.. o .20571 22 *0 22 (.4 167 .00034 .00991 3 27 49 42 .734* .00*40 .51.74 24 0 75 174.03*4 .80006 .01918
22 • 11 140.5212 .00030 .40571 22 

~~ 21 5.9040 .00026 .61022 53 20 4* 39,5754 .00.,0 ..1 74 24 1 74 117.35*4 .00000 .32916
~2 I 7. 119.0076 .03506 .30571 22 37 30 7.6894 .00925 .01840 .3 23 4? 35.553. .50800 .63074 24 2 73 260.7727 .00000 .51936
22 * 5~ 133.0103 .04445  .09573 73 55 13 0 .5303 .03513 .05355 21 35 46 33,6661 .06000 .61,74 .4 0 12 154.2953 .640 00 .010)6
02 .2 840 127.6094 .0.06, .40571 22 59 202 9.5076 .60009 .61063 23 32 45 30.916? .00600 .00574 24 71 147.0445 .0C”(* .01916
22 1~ 61 121.3600 .80067 .27571 22 60 07 10.6212 .70003 .41065 22 32 44 16.3030 .00000 .,1074 20 70 141.1350 .3(10) .o1916
22 02 64 126.4267 .0000, .2657 1 22 61 16 11.0112 .240 53 .01071 23 31 43 15.0.50 .00666 .51.74 .4 09 135.6015 .30000 .02416
25 1. 65 116 .9540 .0.40 • .60571 22 62 II 15.2576 .00001 .31011 23 34 42 23.4 540 .00100 .,1,74 24 60 129.1500 .,056 .00 16
22 13 54 135.5894 .0500, •~.E571 22 63 14 14.7003 .00502 .01070 23 33 41 21.2603 .000.2 .4,74 24 67 133.4545 .6.001 .21910,2 24 5. 14. .2303 .00004 .06571 22 64 13 10.4294 .00557 .01074 33 36 45 19.2121 .0965, .41,74 24 66 110.3955 .21000 .01915
*0 IS ., 91.3.76 .00001 .32571 22 66 12 10.2340 .00000 .01074 25 27 39 17.2002 .00*0) .01*75 24 1. 65 112.7117 .07130 .5191622 0* 61 94.6212 .2600. .6257 1 72 88 23 20.2467 .03002 .53079 23 30 30 15.4040 .06001 ..1,76 24 11 64 107.33*4 .006 00 .61916
2) 10 05 *5.6112 .4002. .00571 22 67 1” 22.324 8 .‘00*5 .61574 22 39 37 45.0250 .08503 .01.77 24 12 63 100.1164 .0.000 .61910
22 II 59 02.2516 ,20P8~ .27571 32 5* 20 ,4194 .750’~7 .00014 23 40 36 12.353 4 .5*503 .01*01 *4 2 3 62 97.52*1 .65223  .4 1916
22 19 50 76. 7083 .0040, .6057 1 22 69 26.7803 .90000 .80074 23 41 35 10.9167 .5060. .31.06 24 14 60 92 .4455 .o( ‘05 ..191620 .. 57 14.4394 .oO00~ .42371 22 70 1 39.2518 .05000 .61074 25 43 34 9.66* 1 .01109 .*1095 24 15 60 07 .2245 ..‘ ,1’ .21916
25 21 5. 50.0340 .00820 .00511 22 71 31.0712 .05040 .01574 23 43 32 0.5555 .00,15 .4000 04 16 59 12.50 00- .4 ..C .619.823 24 53 64.1617 .4000 .*3571 22 72 14.6212 .5555i .61974 25 44 32 1.5755 .00.23 .82132 34 Ii 55 11.92*0 .52010 .01914
20 o3 54 51.2345 .0000, .00511 22 73 4 37.5076 .00000 .320 74 23 45 33 6.7340 .00031 .4263 24 10 57 75.5009 .23100 .31416
22 .4 53 56 .4394 .0*00, .56571 22 14 45.53(3 .00300 .05074 25 46 3* 6.0503 .00043 .02015 24 09 56 *9 .0043 .00006 •.1416
22 25 5. 52.70,3 .0000, .80575 22 75 43.6894 .00002 .01074 23 41 29 5.4001 .00504 .62*3 0 24 20 35 63.6455 .022 00 .01916 I20 2~ 51 49.2376 .00280 .0)571 22 76 46.9040 .55557 .01114 23 40 20 5,5353 .55563 .01323 24 20 50 *1.’221 .‘110 .0191622 27 32 4,.*712 .04502 .09571 22 17 55.4167 .00807 .01014 23 43 27 4.7345 4*574 .5139) 24 *0 93 51.1364 •60050 .0591630 *0 49 44.621* .,0650 .59571 23 0 75 179.575* .03005 .01574 23 55 24 4,5734 .11811 .004? ? :4 23 02 03.3044 .55.0.1 .0131*
22 *9 40 30.5076 .00000 .10571 23 1 70 172.7340 .00000 .01074 23 51 15 4.5530 .0S001 .8055 0 24 24 51 49.7727 .51400 .01916
22 35 47 36.5353 .08000 .00371 23 2 74 1*6.0305 .00500 .02*74 23 12 24 4.046 2 .80070 •o)*3? 24 25 50 41.3935 .*5050 .0191*2) 31 46 35.6894 .00006 .00571 35 3 73 159.4*21 .00040 .01074 23 51 1* 4.9167 .00011 •6l700 24 26 49 41.0445 .1 ‘0.6 .01916
22 33 45 25.9044 .00000 .50575 23 4 72 553,0503 .00500 .01574 03 14 02 5.3030 .006*0 .,176* *4 27 45 00.750: ..0S.$ $1406
20 33 44 20.4161 .02002 .00571 23 5 71 146,7346 .05808 •01074 ~3 53 *1 5.525* .00040 .00016 24 25 41 35.6010 .0t500 .51916
22 34 43 25.3040 .05950 .01571 23 1 73 l49.57~ 5 .00S5~ .U074 23 50 25 6.4*40 .00834 .5005 5 34 19 06 33 .1507 .51046 .01416
20 35 4~ 23.6l~ 4 .00518 .00571 23 7 89 134.5530 .00005 .57304 23 01 19 7.0003 .005*5 .0)571 .4 SI 43 38.9541 .00080 .819.5
42 3. 41 21.5353 .60850 .05571 23 0 60 *20.6667 .03500 .51074 *3 39 10 0.0121 .00007 .1*595 04 II 94 00.2959 .00650 .01,16
22 37 40 09.5516 .00300 .50071 23 9 57 121.!157 .05500 .01874 *3 39 5? 9.2902 .05510 .02905 29 3* 93 21.7727 . t5’SS .02416
22 3* 09 17.62*4 .00050 .00372 21 18 66 117.3030 .00000 .01574 53 60 1* *0.4040 .04006 .51910 54 55 40 23.3564 .00200 .02416
ii 3* 30 10.5732 .900,2 .50172 23 20 05 322.0250 .00093 .51574 33 4* 11 11.0260 .00039 .61014 *4 34 4* 11.1164 .0*000 .0*916
22 45 57 14.2576 .0*111 .00574 23 10 14 106.4840 .01000 .0*014 01 *0 04 *3,3538 .00*01 .60913 *4 35 45 19. 0*? .00550 .11011
22 43 38 22.7053 .0*002 .00576 23 13 63 101.5003 .09800 .51574 83 63 13 *4 .9167 .05051 .01916 24 56 34 07.0455 .01306 .01051

(1) (0) 
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35 84 19 .3533 •A9o5 3  .2*37! 38 41 * 0 3.3000 .50433 .5*474 49 99 II 3 , 3 5 7 8  .6335* .44549 35 34 204 3.2 129 .04 * 1* . 00 7 3 5
35 43 03 .3538 .40835 .2’4 ,33 3* 30 3’ 1.5953. .00)54 .5*513 46 40 23 8.357* .84 .05 .64048 *1 53 *8 3.3*31 .713.~~! •,3155
3% 80 II .8*88 .90144 . 4 2 1 - 0 4 4  54213 33 II 1.3000 .49441 .59313 40 30 11 2.3455 .40474 .89443 4 9 442 17 3,9803 .09198 .004.9
35 4* 35 .4138 ,9 433 .26533 3’ 43 21 1.3000 .96450 .50734’ 04 34 23 3 ,54S 5  .9031. .69483 49 41 27 5,2581 .4.1.3 .48732
3) 49 24 .4647 ..7o32 .27340 85 83 3’ 1.3376 .07420 .39158 3~ 37 .7 2.3103 .84339 .19953 38 31 26 3.5250 .0- 153 .08347
.54 80 30 .4887 •9..33 .370.1 10 *4 .  428 1.3316 .07874 .%358 7 35 5* 30 3,3 7*. .00314 .15338 .5 33 14 3.1450 .13,384 •04 33 42

34 4*. 33 .8010 .248*3 •284%5 34 40 * 1  3 .9333 .08407  .53957 40 4 1  IS 3 .4 * 8 7  *00.19 .104-91 39 44* *7 3,3844 .423183 .03314
35 84 10 .8044  •3’0493 .99490 33 44 :7 0.5223 .0743.7 .54394 59 45 34 4 .* 3 6 1  .00443 .7374,  27 *5 29 3.7409 .43173  .4 * 2 8 8
35 49 IV .85*5 ..*84. ,21490 70 30 07 3.1415 .01303 .3~~77~ 20 4 3 25 2 .4167 .0342 * 5 .713,’ 133 ) 3’ 21 3.34*9 .10155 . 4* 4 .2
39 44 9) .40*5 • , 34*0  .3 0 5 * 8  25 50 2*  1.8712 .00418 .35*52 34 47 1304 2 . 4*4 0  .69254 .715)3 33 34 15 3.3459 .1-448 .015,8

42 33 4*  34  .0390 .04614 .3,934 35 9’ . L’ 1.4314 .35401 .58354 33 35 18 3,4343 .3.0 1364 .7138. - 35 17 29 3.3405 .2. j~~M .4 8 14.6
.5 47 2o .7344 •4.ll, .3154, 137 • 1  •* 0 .8384  .00 353 .53948 33 35 30 2 . 4 5 4 5  .44451 .7*033 - 4 ?  5% 19 3.34.4 .313*9 .01847
77 84 49 .7374 •, o34 .3335 8 ‘1 o 3 7  3 .44137 .50595 .5436* 45 37 .4 4,5985 .30281 .03048 4* 36 23 3,5131 ~~~~~~ .421 ,6
45 48 38 .1576 ..5597 .1.75 * 24 . • :1 4.847! .0030 1 .58744 18 33 32 2.5909 * 3 7 3 4 3  .73344  - 4 ’  3~ ~ O 3. “0 51 ..,1.- .’ .8 ,28 3
34 4, 33 .553. . 3 5 57 3  .35399 39 1’ 44 1.3sf 7 ,3336. .501*8 35 36 35 ,84142 .,5.24 .72535 I 57 83 21 3.4.3* .0(10, .82* ‘0
38 45 *~~ .8033 .00453 .33158 39 - S * 4 .  1.8887 .40403 .57327 2* 53 14 2.8242 .,J. 17  .72193 .4 55 17 3,8631 .0.0?. .8,1586
37 4. 3. .0403 .5037. .38305 3, 35 • 3 1.7945 .00302 .30953 31 38 428 2.1.80 .00419 .73339  4 37 .134 3.t;76 • . 1 3 4 4 I  .,2 7..
30 48 3, ,S495 .0355’ .5*195 97 4’ 23 1.1545 .05374 .30570 24 32 * 5 9 .8860 .20.23 .7*93 .  .8 35 :. 5.3678 •8  913 .430,4

31 43 14 .1147 .0(570 .35644 39 83 *5 1,178* .403 94 •50181 40 42 17 2.7149 .01.19 .7335* -4 1  42 1~ 3..,667 . 1 * 9 ’ .  .,5(’7

( 7 )  
(2)

345(1 16*17 0
1340 9,08 ,. ‘ 0,1115). Pj44F45~ 026349) 5 0 • 4

V 8 4 *1’ 0 4 . )  2540 # 4 4 *  55 9 8 12 844) (00 0 4 0 *  44 I 4 042 *40) 54’ 049) 0 $ . 0. 044) (0* Plo)

.* 45 2. 8.04867 .4,137 .93004 1’ 34 II’ 4.7*74 .0* 050 .44342  o S  54 33 3.3331 .07,1* .931*9 44 *2 133 1.3384 . 3 , 4 3 7  ,*3 ,s1

.2 3. 49 3.6518 .,5*7. .03335 83 83 1* 8.810~ .9992 .48333 43 33 4! 5,3584 .03837 .93, 15 29 5. II 8 , 9 5 6 4  .8 ,135’  .93873

.4 5, 45 3.00*4 .9,137 .03437 24 93 3’ 4 . 4 2 0 - ! ,‘ 5 3 0 3  .59437 .4 53 95 5.3944 .00*83 ,93~~34 139 4 4  33 4,4364 .013184 .05.’.
53 84 IS 3.7*9* .,6337 .53393 43 37 1’. 8.SM 70 ,C’152 .89530 42 43 14 9.3064 .33455 .93498 5, 9 1  *0 8.1344- •0(051 .191,1
~* 34 34 5 .74 , ,  ,, * 30 .83735 23 *5 .5 5.3730 .33951 .89421 34 44* 30 5.3084 .00,4. .8554*o .4 41 34 4,2348 .0. 3 8?  .93754
33 ~~. 13 3.7*21 ...I4~ ,~~3575 43 95 38 4,3750 . 0 53 7 3  .0973* 45 41 35 3,4.31 .0S~ 63 .93431 44 44? 13 8.2574 .0 043 .9* 79
.-4 ss 33 5.702.  •. 1.8 .04,84 43 35 .4 4.37*9 .6400 )  .4950* 3? 33 99 3.4121 .49553 .93874 30 33 04 1.,13308 .94(3* .93*3
4 0  34 19 3,793.5 . 0 5 9 4 4  .0834) 45 34 30 4.48* 1 .67*94 .53098 *9 53 *3 5.4831 .99043 .93537 20 34 14 8.2576 .04.8) .93078
43 3 1 34 3,7*84 • * 98 .  .843 95 23  5? 24 8,1867 .00570 .59903 35 47 35 5. 88 31 .08(54 .5359. 22 45 04 8..57I *63034 .93935
34 3’, 35 3.14.0? • 414)’ .04437 45 39 3? 4,7345 .00094 .55587 94 51 *5 5 , 5 4 0 6  .88.84 .93136 44 33 21 1.4*4 1  . 0 7 4 3 7  .93,47
33 33 46 3.753° • ..-1*~ .84593 23 $9 21 9.1*48 .39076 .90347 U 33 ‘6 3.3278 .8,4~~50 .13004 34 *3 33 8,4147 .013329 •~ 5’78
33 5* “~ 1.73*1 .,‘337 .84751 57 49 13 4.1380 .50071 .950313 3) 55 *3 5.5,31 .3045* .43714 313 35 33 8.4147 .512442 .91717
2’ 49 ., 9.1799 •..*?‘- .04034 II 19 3* 4.7140 .00093 .35357 35 3% 31 5,50*7 .09044 .935*7 . 35 23 6.41.1 .01.34 .~ 4 C *
3. ~ 4 o. 8.752 - .‘.42l ’ . 3 4 9 4 j  92 43 15 4 . 77 2 ?  .00553 .10392 98 31 81 3.8313 .04,84 .9307* 47 Ii 24 6,404k . 04033  .881*4
35 3’ 54 9.11)’ .0-1* ) ..%*77 42 34 13 4,773? .40505 .95474 .0 33 25 3,33(3 .39,55 .93831 .3 5. 0 4,4590 .7,238 .46130
37 40 5. 8.137. •,42*28 .04033 34 ‘4 33 8.71137 .00007 .99435 48 30 II 5.642* .04044 .43994 45  36 15 6.343! . 7 1 1 3 4 *  .983.0
25 9. 5. 3.7576 .. i*1 .01371 134 48 2’ 9.7737 .‘3114 .906)4 *2 50 37 5.6210 .00043 .94*3’ 2* 40 26 6.943! .35, ,)? .480.5
9* 35 23 5 . 02 3 0  ...1.’ .05504 56 50 13 8 . 77 2 7  .11079 .90704 4* 44* 03 5 .6435 .05,47 .4440,) 39 37 31 8,5355 .07034 ,98343
30 5* 3* 1,094*0 ..0*3V .85840 39 34 24 4 .7127 .20071 .30193 3* 43 31 3,1.39 .00(58 •4444) 31 33 15 8,3351 . 0 7 3 3 2  .‘8~~~ 3
5* 53 04 3.8405 .,~~l 442 .05141 53 34 15 4.7707 • 10508 .90940 44 31 90 5.4.94 .30050 .44691 5* 44 17 4.5735 .81,.’, .482,0
39 35. 35 3~~045 3 .34171 .*4.I3.0 3’ 55 53 4 ,773 7  .00093 .17582 *7 33 04 5.8014 .00145 .44243 13 43 30 6,5730 .10359 .8631,
50 47 *4 3 .073,  .4,111 .00,’lI 54 ‘‘ 30 4,7533 .21603 .81043 41 33 93 3,0308 ,.3041 .4420. 47 31 37 4.8*36 .5143* .94 3 50
.4 86 3. 3.07*0 ..,13’ .06936 52 ‘3 *4 4.7403 .08079 . 9*7 0 2  03 63 21 5.0215 .80(40 .94338 8~ 54* II 6.413,. .042278 .91391
42 81 17 5.9*45 .39158 .88:41 50 95  33 4 .5030  .500ol ,9$597 37 55 13 5.5405 ,.S~~37 .94317 51 33 .5 8,4138 .0’ ..)?
44 .*. 93  3,9599 .33*2 ’  .049 14 20 45 3* 4.0530 .00013 .95353 09 35 33 3.5,55 .s0.’50 .44438 21 9* :1 8.8154 .0*4238 .86881

*4 92 .3 3.5345 .135006 .58734 4* 84 34 4 .5403 .0097* .40330 84 51 16 3 . 07* 3  .01034 .94440 71 33 34 4 ,8847  .0 ,749 .54819
.4 90 47 3.5341 ..,113 .840*0 425 48 ‘2 4.4403 .98053 .93439 Ia 4’ U 3.0732 .09.38 .94529 4’ 34 34 8 . 4 8 4 0  .07(34 .965*3
30 5) 88 8 , 43 3 3  . 5 0 1*4  .58739 4! ‘5 25 4.9*81 .4055* .9*504 30 $1 32 3 .4 73 0  *094*7 .9435* 4 3  4 *  17 8.754, . 5 3 1 3 3 9  .98541
30 31 3~ 4..53, •S. 9, 0 .01003 5* 5*  I’ 4 . 4* 8 7  .00048 .11508 7* 53 20 0.8114 •30040  .84832 .‘7 45 3* 6 ,0 34, .0.93* .50375
30 88 04 8,(l)l ..$I2, .58909 ‘0 37 5* 4. 9* 0 4 7  .01100 .41471 95 32 27 0.5* 49 .00444 .54463 44 9 0  34 8.1093 .,843J .48514
30 34 38 •..3l5 •.41.3 .87719 05 ‘31 34 4.5187 .00371 .4379, 01 58 4 7 8.5,39 .40354 .94788 - 20 813 70 6.1049 .41437 .90433
41 54 45 8 , 5~~$9 ,,7107 .57737 40 .7 78 4.1613 .03087 .9*049 34 11 10 4.8390 .00.34 .44132 43 54 6 8.99*2 .000)4 .84863
21 44 3 ”  4 . 994 . 0’ * 2 3  .0734 3 34 ‘‘ 30 4.982* .‘5 003 .4303* 34 33 35 5.93*9 .S5044 .44794 Ill 54 .4 8 .#* 5 .  . 0 0 2 . 1 3 -  .834*5
45 29 07 9.10441 .SA *94  .11940 39 81 5! 9.9173 .00*43 .‘*955 30 55 04 1.9)10 .00,47 .94047 1 4% 90 3 8 4 . 0* 5 3  . 4 1 3 1 ’ 5  .56125
30 24 40 0.9641 .40391 .57*4? 3* 7’ 37 *.~~11’ .80048 .92523 30 37 33 3.9330 .00488 .99098 33 *4 *0 8.0*4. .0,,.4 ,187’o
05 54 *7 4,9447 .994,3 ,4140~ .7 33 I? 8.4713 .41053 .90109 91 33 44 5.9)34 ,p539, .94955 33 34 30 4 .9 1542  •C , , 3 9  .961,3
33 *4 * 9  4.084 7 .4 990 *  .~~079I 37 4 *  51 8.07~~S .30504 .12*50 23 54 IS 5’~~394 .0094 *0 .5499’ I 2* *0 30 8.414.’ .6 .24 .960*4
4* 43 15 4.*S94 .45*0* .57991 4 5  80 18 ‘.0393 .9508, .92105 44 34 .4 5,4040 .44040 .45,30 ~~ 33 .1 4,,341 .4 ,2* .48943
33 33 2• 8.9594 .90348 .40450 3) 44 75 5 ,3753 .00483 .93333 34 59 5* 5,9545 . 50347  .85354 135 70 *1 6.43 6 )  • , , , 7 3  .44083
13 43 83 5.1534 .50103 .05133 4* 3’ 3” 5,59~~3 .95 083 .10818 51 54 13 1.4040 .4549*  .95026 87 5* 25 8.48*3 .1.137:5 .569.6
05 43 09 4.5044 . t ’ *09 .55239 23 5’ *9 3.09445 . (S8?6 .94473 34 14 03 1.9540 .5814* . 43* 84  36 51 01 6.8403 •8 ’152 .14135
4* 4 1 ~8 9.~ 939 .420*3 .55)41 75 ‘7 10 5.1439 .0005* .93333 75 96 Ii 8.40,0 .05,34 .95203 44 30 43 6,9040 ,, ‘4 . ? •9494 5
40 37. ,, 4,9993 .,° .1~~5 .00448 40 5’ 39 ‘.0419 .00074 .92409 7’ 33 .0 1.0008 .00.55 .833)9 24 38 2* 1. 4044  .5 , .4 .84471
00 33 32 4.3999 .95*.. .00*45 34 33 II 5.1467 .000*9 .97480 57 58 II 8,4955 .05951 .95429, 94 49 *0 7 ,0337 .013:4 .18913
*8 4 7  39 5,999* .,0391 .0*845 *2 38 31 5,4547 .75079 .9*043 07 44 59 6.000. .00454 .93343 93 59 26 ?..9*7 •7~ 533  .910*8
33 8. I’ 8.3436 .40490 .0079* 40 48 97 8,3914 .09954 .93195 43 44 94 6.0353 .50544  .49350 424 4 7  30 7,937 . 3 . 3 . 9 3 3  ,97744
31 38 3. 4.3688 .40*04 .00541 *5 41 59 5.0314 .0047 3 .33079 25 46 30 4.1 303 .00044 .95439 39 47 30 7.00*7 .513)5 .01314
4* 34 09 4.3939 .35993 .04930 4) 34 *3 ‘.3038 .50044 .53938 39 1* *0 8.1010 .90633 .95981 ‘35 35 01 1.0740 . 409* ’  •07494
03 5* d~ $.3535 .00084 .58441 33 34 30 5.3330 .00043 .50954 3* 34 32 8.0352 .00884 .455*2 10 30 33 1.0790 . l (s38 .9l*~ .37 39 35 4.3939 .4559* .59134 3* 34 04 9.303) •01083 .93030 4* 44 13 4.034 4 .50630 .91549 37 30 II 7,4945 . 4 7 5 9 0  .97*44
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644 * 1554841 • P(3.5lS)~ #16449), 024349) 5849 - -

U 9 8 02 #640 6525 PlO) 49 0 4 42 #68) 6045 065) 44 9 5 03 #68) 2540 PlO) U 4 0 02 P460 24)8 Pf~,)

50 37 3) 7.6951 .00033 .91174 35 *5 *8 5 .5303 ‘ ‘5114 .53159 *9 33 27 0.9147 .54407 .35447 *‘I 87 23 9.0290 .3.0007 .93264
.5 33 23 7 .3591 .00027 .97308 42 48 II 0,7444 .0403*  .5524* 4? 34 Ia 0.4396 .50013 .18868 46 41 12 1.9712 .00004 .99168 

‘50 89 II 7 .1341 . 504 7 . ?  .91523 94 4 )  5! 5,0433 .09009 •~ 5334 19 54 36 5.3394 .05407 .50561 2~’ 47 32 9,8713 .01034 •9~ 374
37 54 33 7.1391 .00032 •93395 50 30 27 0.0435 .55093 .95043 35 34 16 9.9394 .006428 .96.73 85 43 11 9.0044 •70055 .9~ 07l

3* 33 23 7.1391 .050)1 .~~7Z74 24 35 ? 7  5.0495 .504* ’  •lI)63 51 34 54 5.9354 .03054 .94001 43 48 33 1.548* •0°006 .99308
45 39 13 1.1331 .05029 .97345 44 33 75 5.9555 .00019 .98*01 44 31 22 5.9639 .3*041 .94890 U SI 0 7.4488 .135003 .99307
35 31 23 1.9594 .00031 .97327 23 33 28 0.0550 .0027.5 .90395 II 3’? U 5.9401. .6005, .949(7 39 29 33 4.0664 .131905 .99243 ‘
21 57 IS 7.14*91 .099)0 •97553 46 30 19 0.1667 .50334 .90333 45 II 28 9.5000 .30705 .95916 97  *9 03 0.aeo. . 9* 7 07  .99300
it 49 39 7,4531 .00023 •~~7374 45  35 2’ 0.1657 .00532  .40524 21 50 2) 9 .0360 .30~ 1S •90918 3? 07 55 9 .9064 ,, ‘919 ,995~~(
38 52 11 1..37) .05018 .97593 26 55 1* 0.9887 .50518 .95542 45 42 12 3.0.0* .3430 9 .94333 3* 1.9 29 9.0*84 .51707 .99316
34 39 31 1.3313 .00523 .97406 17 30 20 e.3467 .00037 .90385 35 48 32 9.0056 .000*0 .90944 31 93 33 1.6044 .2’207 .99323
30 08 13 l.sO?5 .85024 .91439 83 35 24 0.21)3 .59012 .40586 87 34 18 9.5303 ,,0043 .94957 30 90 I 9.b439 .3.3.103 •~93,5
31 34 33 1.2073 .95131 .97475 01 30 *0 5.210* .000*7 .09312 1~ 542 33 9.5353 .304(7 .78918 30 58 35 9,9134 •‘,C 15 .99336
4) 31 3 5  7 ,3553 ,• .539 •97897.  44 45 *2 4.2344 .30003 .95333 4? 33 II 9.0905 •97~ 13 •15974 46 35 5 9.908s .  .313( 0 3 •39559
2* 37 19 7.3333 .05029 .97514 22 93 52 0.3345 .70917 .15411 05 05 25 3.8909 .00047 .9590? 04 35 13 9.9444 . , 1 3 .* 3  .59)45
34 33 34 7.3154 .05525 .97341 43 31 21 0 , 3 5 7 4  .36*14 .90824 48 40 13 9.1187 .05010 .95993 51 53 1 *0 .0374  .31(03 .9853*
32 39 12 1.5359 •05e19 .57960 3* 57 01 ‘.3’07 .45718 .90835 30 4$ 3* 9.146? .05001 .95400 .9 33 35 30,5076 •,343.9 .913(2
4) 40 11 7.3403 .00015 .97578 45 41 0 5 8.33 IC .33005 .95453 44 44 0* 0.1 687 .00681 .9980 1 97 39 *3 15 • 1394 ,, ‘C lb .31561
38 44) 33 7.3455 .55023 .51605 35 55 31 0.2709 .00011 .40463 32 84 35 9.486 7 .406*0 .9993? 41 84 9 *0.1094 •,r’553 .99364
44 42 13 7.4354 .00021 .37828 33 33 3* 5.25*0 .55017 •90456 43 47 II 9.2045 .05595 .19033 25 34 33 15 .0494 .213,09  .59374
33 98 II 7.4394  .83001 .57647 2* 47 53 0,2597 .00515 .98493 4) 39 ,$ 9.2.45 •80017 .90930 49 4’ 31 10.3034 . .13304 .533452
30 53 II 7.4823 .13005 .97843 30 33 00 0,4162 .05014 .90571 38 53 7.4 ~.3.45 ~~~~~~ .5~ 040 40 34 17 15.22 13 .~~s 1 3~*7  .15509
31 55 33 1.4623 .7,037 .91159 20 37 34 5.4147 .0 0 0*9  .94329 34 41 54 9.2 *45 .40043 .99o~~5 36 34 53 *3 .2373 .43903 .99295
35 51 35 7,3578 .0301* .97707 48 Jo 2* 0.4394 .70312 .30535 4? 37 14* 9 ,0463 .65511 .94644 3. 50 *5 15.221* .37054 .93 399
24 57 14 1,3o16 .54925 .97755 33 54 33 5,4394 .75010 .44543 45 39 27 9.1403 .45*17 ,9*,71 3’ 54 21 13,1213 • .~~801 .99463
45 44 53 7.3715 .50811 .41741 39 55 * 0  8.4 *53  .07447 .9*553 23 33 11 9.2403 .00.10 .49009 3. 34 9 15.2275 .9(305 .99435
.3 44  32 0.3150 .20042 .97749 39 37 10 4,4545 .95013 .95584 59 51 25 9.2053 .09666 .99 (0 7  5. 54 35 10.2277 .19305 .494*3
4* 44 14 7.6544 .06422 .97791 07 55 18 4.4583 .00913 .90370 •i 33 .9 9,3403 .600(7 .99094 84 4’ 10 10,15,4 .1.403 .59417
93 32 22 7.4384 .04025 .91011 2~ 30 34 0.8545 .15514 .94597 25 59 *5 9.2405 .00,10 .99*34 .2 45 34 15.2545. .74057 .18425
30 34 9) 7,4364 .00510 .91029 37 52 54, 9,4089 .3 .0*0 ?  .40434 34 55 43 9,34255 .000.1 .95109 49 35 34 00.2*55 .35051 .9943*
21 44 30 7.6384 .55097 .37544 39 38 38 0.4040 .75010 .90823 32 53 34 9.5:35 .0*511 .93*213 80 33 10 10.3555 .62501 .99458
41 41 11 1.6439 .05014 .91059 44 30 25 5,SSu3 .6031* .90634 47 32 25 5.3939 .00~~10 .49.3.i 45 35 26 20.2~ 55 •,t103 .19441
23 41 33 7.6433 •v4027. .91*04 22 5* 19 0,5327 .0033*  .94697 *9 56 24 9,3959 •01.026 .99134 II’ 53 24 05.295* .6)703 .15444
44 35 II 7,6994 .04424 .91555 43 4! 13 5.3770 .60*09 .94658 35 31 33 3.4.21 .854005 .59154 47 30 22 10.3539 .1 7603 .94449
44 32 34 7.65*4 .08010 •~~7~ 34 23 43 27 9.3730 .09519 .90675 31 ~7 11 9.4621 .050,8 .99151 1* 50 20 10.5934 . .7004 .99833
20 57 25 1.8494 .00029 .91945 44 59 14 0,5403 .00014 .94805 37 35 32 ,.4545 .000131 .991*0 48 29 24 13 .4 167  .0203 4  .99484
35 45 36 7.6594 .50814 .17459 40 49 042 0,5501 .00301 .94453 • 29 5~ 54 844os0 ,lsl,7 .99185 2 -  54 24 38,4147 .10105 .99483
9. 38 17 1.793* .4*724 .91903 24 34 34 9,5995 .00517 .94709 44 53 34 9 , 4 * 4 7 4  .03238 .937.12 34 25 52 10.4187 .61094 .79417
2) 5-  27 7 .7*2 1 .50014 .91447 20 48 30 5 ,5109 .00710 .90114 40 29 30 9 .5676  .00*5. .94110 34 31 54 13.4141 .04006  .99475
81 54 19 7.6030 .54020 .90919 14 51 10 4.6591 • ‘O C O l  .90723 26 59 14 9,5016 •0C~~09 .79 101 52 97 15 16 .858 7  .6 005 3 .99476
34 54 11 7.8034 .50013 .40032 I 34 31 32 0.8391 .7 5 9 0 2  .9073 ? 42 59 10 9.1076 .06619 .97394 24 59 13 12.41(1 .64705  .11401
30 3. 33 7.0030 .0*522 .90354 30 57  12 ,,4591 .75511 .90145 44 3* 3 9,4213 ,.(,*0,7 .99283 43 20 .0 13.8048 .0 1004 .94804

3 54 25 7 .0530 .47014 .950*6 0 55 35 34 9.47.91 .30710 .90764 20 *0 21 9 .42 05  . 4 4 80 7  .99209 23 60 26 14 .4048 .70006 .99495
40 3? 34 1.0732 .30223 .95690 24 52 3’ 0,0030 .00712 .9,717 47 50 14 4,4667 .02309 .99215 90  30 1~ 10.5006 .65006  .9949 7
.5 51 20 7.0112 .04013 .901(3 33 98 *1 0 .9036  .07*00  .90703 41 44 1~ 5,646? .33404 .95223 48 32 14 10.5800 .7,406 .995133
30 3, 3. 1.9394 .00310 .96220 05 49 50  8.0485 .30 (66  .40191 25 42 34 ,,4467 .020(9 .39352 10 50 25 10.50(0 . 7 1 3 2 0 3  .995.6
31 5. II 1,9394 .,0515 .90133 I 25 4C 34 0.8405 .001315 .90536 19 *0 56 9 .4667 .003*5 .99231 10 32 2* 10.3.03 .66303 .09570
37 31 31 0.4070 .00013 .95110 30 30 3 0  45.44 939 .00059 •~ U35 33 56 1* 9.5102 .10124 .9924* 42 85 9 19.3000 .00002 .995*1
20 51 13 0 .3078 .30317 .98067 28 50 *3 0.6959 .47011 .50028 33 32 34 4.5102 .0,205 .99299 4. 256 24 10.5006 .07 4 , 8 4  .99 5 * 4
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8% 0’ 5’ ‘.047.0 .0531- •94’49 4 0 I’) 43 30.3939 .10802 o539’I9 Es 7 9~ 31.9515 .35,.. .94199 49 5 48 06.337)0 .60707’ .19934
46 04* 35 3 , .‘7 12 ,0,~5.’ •77999 87 II 4* 40. 3953 . 0 * 3 4 2 4  ,4’198 #0 0 9 3 54 .3 *00  . 0500*  .99~ l3 9’ 6 48 82, 51476 .7)040? .999.9
44 0. 3? 3 .0..? ~~~~~~ •894 99 47 04 4? 43.9344 5304(0 .99949 49 9 43 Sa.,469 .63,., .99449 “ 1 43 5*. ’0 0 0  .3,43 0 
9* 11 3. 5.,~,4,8 ~~~~~~ •74999 4? II 59 80.1 17? .42 0 000  .99999 40 *0 00 49.1.565 .05848 .94499 99 5 42 33.7939 .5307)’ .99539
48 *7 *8 .7.4..? •,‘0* ~41449 47 04 3’ 1e.* 5’3 .60’S) .99999 49 II ~ s .a.)94s .05506 ,9539i 99 9 4* 52.9008 .7)0542) 5399.9
43 0’ 34 253,14. .,3I04 .99099 47 14* 13 38.2003 .91410 .99999 #5 13 39 42 ,2313 .55060 •99099 #9 IS 40 45,7318 .49990 .99999
40 5~ 53.742* .005., .94995 61 *4 78 32.0007 •,55s~ .99999 40 * 3  35 40.248% .6550. •99999 •~ II 39 45.8439 .56095 .99999
48 2. 5. 24.53*9 .42,00, .99497 4? *7  3” 34 2 . 0 * 4 4  .000 3 42 .99909 #0 *4 37 37.5009 .56670 .99999 49 40 30 42.6887 .0*055 .99999
44 2, 5 0  I ” .’.~~. .20(443 .99999 61 *1 ‘8  4 7 . 0 4 0 9 .00000 534999 49 *5 56 38,0459 .005435 .99999 49 15 33 39.54385 . 7 ) 7 ( 0 . 7  .999.9
84 2 3  9 ,‘.,‘, 3 .  .487.o.’ •‘1907 40 04 33 55.0439 .‘0007. 534999 45 So 36 31.30052 .50004 .94499 4~ 24 3* 37.04*2 .4242005 .99999
4 8 .4 53 18 .4790 .9.50, .‘9’73 4? 23 3.’ 37.3115 .0000’ .99490 45 *7 74 29.93*05 .007)58 .1999I 44 0 3  55 04.1531 .,.5370 ,191*4
43 33 .,, *8 .’,04*  .5*.29 .~~‘48$ 4? .1 30 2 0 . 5 4 3 9  .0700 .13 539997 45 *5 33 11,88*0 •,.145 .4999” 4’ *8 474 30 . 4 3 3 ;  . 1 3 , 1 4 1 0  •99919
8•  .. .7 •.~. . 4 .  •.5.•3* .O’ ’ ’ *  4? 3? *9 .544!  .6037. ~~~~~~ 90 *9 47 3 3553~~0i ..la5,* .99499 ‘ 5” 53 33 49 .0558  .,, ‘ L 4   .99539
‘5. .133 .8 0 . .~~4 ” ?  ~~~. 01* .*~~“ 0l 9? 3 ’ 2’ 1’.I5’4 . 1 3 4 7 7 ’  •19958 40 20 3* 43.59*9 .04,00 .4944. 44 *5 52 7 0 . 5 0 6 7  . . t4 .99~~’~
4. 53 53 7 5 . 3 0 ”  ..0.S1 .155.8 ’ 47 5 0  .o *8.0087 ., 0SS~ ~ 9I9?4* 40 0* 3* .0,0304 .45536 •999’I 4’ 4 9 3* 39,043’ ,.353, .99’~~I
85. .‘ . .~~ 0 .00 8? .1*4*. .5*4,, 81 7 ’ 77  45 .2013  .95 *42 ’  .0901.3 40 39 29 00.9955 .05408 .9949s 49 ‘I, 974 4 3 , 7 5 74  .03’)’’ ,19100
45. 5 43 4.53)1 .5323? .9720’ 81 50 8 *4.5357 .00*30 .9990, 45 23 35 40.4003 .56053 .9999 . 9’ 40 54 053’CPa ‘.441 ’ • •494~~598 3 0  .. *7.9820 •.,OII .90595 47 • I .‘ *3.9487 .0900* .99580 40 24 2? 17,0.85 .35,06 .9990 5 49 20 45 03,3139 . 0314 . .59490
#1 3. 53 5.4394 .0557 )44 .45133 40 2S 78 11.9314 .59092 .99749 49 35 la 15.15420 .90500 .99482 44 07 07 *0.4087 .1’I? .999 *
40 .9 ’  1. 8.533. .05419 .703*7 8? 39 23 *3 .0903  .00003 .996)3 40 34 25 04.8409 .0*.aO •4943 1 94  24 20 *0 .973* 7 .t ’ , I1  .114034
48 9. 

~
. 1.5.77. .42593; •9s3I9 87 30 22 *0.0939 .40000 .91489 40 )7 24 13,3809 .00642* .91014 49 2* 25 *0.57*9 .7,40 .2 .114”

4% 3 ’ I,’ ?..599 ,.‘s24 .‘l’s., 41 5* 0* ‘.0295 .45307 .99087 #5 20 33 *2 .86* 0  .00902 .44s23 4’ 08 28 15.3350 . 3037,5 .8I” ’ 4
4 % 3. . 7  7 .71)1  .0.024 .9795 3 47  32 95 ‘.3979 .08911 .99*30 86 29 *0 *5.9315 .00(09 .9975; 81 90 03 *4.37*0 .4207* ,4~~~~, E
44 30 I. 1.5113 .09342 .98090 #7 03 *4 9.5903 .540*0 .90914 45 05 3* 11,3*09 .5S114 .99042 4’ 20 30 *3.8130 .I’Gt’I .84, .5
93 35 0 !  7 .1800 .5050. .90554 4) 5’# Is 0.9344 .91513 .‘~0 40 0* 35 10.0869 .04~~55 .94560 44 29 II 1.53167 .57001 ..l’~~l,
#3 3’ 14 5.5909 .511*4 53045% #1 3’ *1 6 . 9 * 6 7  .60054 .90540 40 03 *9 09.3050 .50100 .99393 44 35 05 10.0039 .7.5 0. .9’.. ‘5
45 4 ’  0 3  5.060? •,560t .09802 41 30 00 9.9303 ~~~~~ ~~~~~~~ *0 33 00 05.2955 •~ 000P .99436 53 3* 19 01.0018 .5(7)03 .l9~~ l4
94 00 I. 9.07*9 ..J.60 .49304 47 37 *5 ‘.2055 .009*0 .99064 

~~ 3# 17 44 .20 73  .55097 .09309 #9 50 *0 11.7308 .4(70 4 .411 .4*
#5 8. II *5.7*00 .5905* .94331 47 30 0 9  9.0081 .0705 .9920* 45 33 *8 02.295% .59031 .09431 II 30 7 7  01.8039 .4,3(70 .0 7 0 . 4
4* 0 3  I. 01.8*09 .9504. .91710 4? 34 *3 11.1098 .90060 .9936) 40 30 *3 *5 .5250 .95906 .99490 8’ 34 *8 ll .8ao7 .I.’,’4 .4 * )  4

98 8. I 12,003s .5050* •990 35 4 7  4? I. *2.0409 .09094 ,19557 40 3? 18 *0.09.9 .09,08 .99374 53 547 *5 *1.5095 .~~. ~8 .4’. ’9
9 8 4.. 0 14.~ 35S ..000d .99117 87 4* II *7 . 8 9 3 9  .46505 •99107 80 30 43 *1.3100 .06,01 .4904* 0’ 0* *0 12.120. . o l  - , 9 .9’ ‘“I’
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10.07,1 43 ?ROJ~ OoPY FtJRNIsa~D I’D DDC ?457,7 C 13

7051 0*0*4, • 00*143), P4 I8I7)~ 02*011) 4.99

U 6 5 53 *7*4) 147 *7 * 1 * 0 6 0 02 *70*) COO PlC ) V 9 0 02 * 7 * 0 7  1 019 7’~~ S 4 ~ ~ ~. 7 S I  + 7 ’  I

4, 37 13 0..,443. .93~ 0. .19*13 4*41 36 *3 *3 .0479 .0948* .999*0 !-l 36 12 05.5155 .941.14 .55381. ~ 1. 31 0 *5. ‘~~ 9 ’ .1 ‘‘7’ • 7

90 30 I. 0 9 .0.1.’ . 5533 5  .49945 4*9 33 12 *4 .4180 .3005*  .99928 ~ * 37 Ii 18.4315 .707405. 53*”~~. ‘ . 38 ‘. ~~~~~~ ‘‘ .(7,L ~ . ‘ ‘ “ “ i
99 5* 4; 1’.,.’ S .4434301 •l5*90 ‘0’ ‘5 10 09.03445 .0889* .99955 9* 35 *0 17.1615 .90,54 .‘55357 ‘ . 19 . .8, ~~~~~~~~~~~~~ 5 3 ” O ’ •$,

4* 4. 1. 08 .aO.) .00,01 .94939 55 55 10 01.5712 .005*42 .99980 50 39 4 05.60*0 .00400 .5*~~s 7 1. 40 ~ 30. ’ 9. ’ •‘934~ ,47.’. ’

90 40 9 *5.4431 .320*. .49960 445. 80 9 16.5430 .90500 .99117 SI #9 0 19.0969 .0’ ~~~~~~~~~~ ‘S . I ~~ 80 7 3 5 .  7’ ‘ .7 ~? 1 • ‘ . “.  J
90 43 , 1,.7)0a 53*04) •~~941b 5)- 4* 0 *1.57*0 .09900 .99956 51 4* 0 35.2555 .05*00 .119.5 ‘- . ~ . 4* .9 .4..- . . , ,  5 ‘ .. . .‘ “
9, 83 7 0,.,OFa .5.0*60 .14157 5. # 0 7 19.9130 .9500? .90995 3* 42 8 41.0451. .5I5.’.* •4999 1 ‘ . .9 6 l537’’~ .3 03 . ‘ 5 5 ” .
40 44 a 19 .393 9 . 4342 .  .99993 50 43 6 00,4*67 .05050 .99996 II 43 3 22.9773 .50006 ,~~999a 1 53 .0 9 27 . 30 • .“‘~~‘

0 40 45 5 ~~~~~~ .,EI’3 .14994 30 48 3 21.0439 .50003 .49990 74* 48 4 34.3485 •050ss .94979 ‘- , 447 4 .‘5 .0*3~ .. 9, 7 43 ..9*” S
85 48 4 2 1 , 1.7’S .40425-1 .1194* 942 89 4 33.5075 •95500 .99995 5) 45. 2 .6.2006 .05600 •,,99, 4. 80 5 ‘1. 1’~~ ~~~~~~~~~~~~~~~~~~
45 *0 3 •..1 )I. ~~~~~~~~ .49949 9* 40 3 33.3910 .09000 .43999 5* 48 2 45.6450 .09105 .9949’ 7. 47 7 39 .049k ,. ~953 .0 * 7 ,9

80 .8 3 ls.!73, .0 0.74 ~ •99499 57. 87 2 20.0439 .00358 .99999 ~~ ~~ ~ 36.86*9 .56*.. .94999 - 4 * ’  • 4. 5:. 994 .. .. 9.

#0 4. 0 .“53’l. .0’.E, O .41449 5? 45 I 24.0507 .09000 .99999 ‘I 45 6 31.1101 .042030 .99999 - 4* ) 1 ‘3 ?~~.l5l• •.‘0 07 • ‘~~ ‘.*7
IS 5, .7 53.”~~’’ ..,4,’, .99499 4* , 49 42 31,3150 .0000* .99999 3) 9 97 53.34*5 .00040 .9949’ . “5 0 04  18.2)21 .0. ’ 3 , ’
50 , 49  0 4 .0* 9 .  .~ * 1 3  .4139* 91 7 .s 54.5455 .95955 .99949 52 1 #6 09.1439 .40,00 .19198 “1 3 4~ 10, 9 * 4 3  • . 1 ’ ,

93 74 45 9 0 . ’,0l~ • 3 C ~ , .‘18999 3* I 47 50.1937 .00000 .94099 73 2 93 5.5145 .0534* .19,9, 4*’ * 4 .’ ~ 8 . 5 3 ( 7  . .‘~ ‘ . 0

50 • *1 1 7 ..’,), .0,5 . .41419 9* 2 40 78.9309 .90900 .99911 50 3 84 11.1439 •*5 ,05  .99199 “3 5 0 0 o9 ..~~ .’ . ..~~. .595,5
35 3 .. 79 .38 3, .0,7,9 .  .4,949 51 3 89 72.980* .55555 .99994 02 4 43 00.3413 •65~~.0 .949479 4*) 6 4) ,l.,,8, I .3 0 29 .495~~44
50 8 0 ’ . ..15.57 .0237 .49944 SI  4 #0 60.1010 .85505 .19999 52 0 42 53.6009 .55000 •59099 53 I 3. .5,5313. . 7 3 , 7 - .0 * 0 5 5

54 4* 4 . o’,. 924*0 •*9094 539997 91 4* 43 48.8310 .00000 .99999 92 6 #1 85.1867 .00005 539799 53 0 15 473.,4,t •, (54

50 43 80.87*5 .,,53C .91949 471 6 42 64.0102 .90505 .99039 53 7 85 54.7503 .057.86 .99944 ‘7 ‘5 5) 5)53n50 . 0 7 7 9 4  • *0 ’ ”9
93 7 4 . s,.~~1,35 ~~~~~~ .9,994 50 7 4*  51,3409 .95850 .19199 15 5 39 53,0583 .007.05 .90949 4 * 3 1. 36 47, 9(342

51 05 44 s..a.l3 .005,, .99949 4747 0 4 0 4 7 4 . 0 4 0 0  .95500 .99999 52 3 35 50.4160 .00009 .84499 471 *0 35 44.85.3* .9~~450
52 ‘7 .. 20.32445 .010 .7. .99949 5.47 9 39 50.7953 .50005 .09090 52 *5 31 #7,4594 .55(05 .19949 15 10 18 80.4)9* .60006 .7.ss9
5) 1. 3* 4s.l,.7 .4.432, .19111 SI *8 30 40.7273 .55950 .90999 13 II 30 54,5113 •0$05l .99494 93 13 39 31.6831 .42400, 53””
50 II 34 •~~.l43’ ~~~~~~ •~~$19’0 SI 1* 37 #9.7155 .66000 .41919 30 *4 38 40.0939 .45045 .99449 55 44 55 37 .12* 9 .10510 .1*4*59

35 *2 31 71.1”). .4.2? .99999 51 *3 3* 42 .0000 .09950 .99999 52 13 54 31.3080 .555*0 •999I~ 5 3 19 3* 34 .4161 . 0 4 2 0 505  .1’’.”
50 13 58 ‘ ‘5 .2 ! ,  •,‘0~ .l9991 51 13 35 31,3401 .00060 .99499 5.2 24 33 36.093. .55090 .99941 53 38 15 3)..4.5 .07,050 .17504
50 14 34 * 5’ .#49* .0.5. .59919 ‘51 *0 04 98.0*53 .6590) .99999 5) 10 33 34.3955 .05950 .99999 ‘1 * 7  29 00.9*87 5342005 .99911
35 147 30 34.814? .4 4?, . 9*494 - 51 19 33 38.43*0 .990*0 ,99999 52 IS 3* 33.4394 .00665 .4493’ - 83 I’ 10 21.11* 1 .,0005 . 9*934
31 Ia 33 3 7 . 1 7 4 * 5  .43,1 ,. ~~~~~~ 93 1* 32 72.1405 .00000 .99099 32 3?  30 35.420? .0*050 .14919 ‘-7 49 .137 27.4a20 .00000 .9 1 4 4 9
55 3.? 33 39.57*2 .4040, 9 .41499 5*  17 3* 30.0500 .05600 .11999 5? IS 09 20.5303 .557.05 .41999 ‘9 53 78 29.9514 .00000 .73947
80 15 31 31.0035 . 0600 .  .99999 31 *0 30 20.0909 .09050 .9999. 92 *9 20 20.0003 .50000 .19349 4*3 .13 * .‘4* 24 .5330  .. ‘SI) .111 99
93 .9 5, 43.0153 .0.439. .99999 51 II 53 56,2570 .59000 .9l09~ 72  35 27 33.1857 .50800 .19499 4*3 22 74 21.3033 .4205042 .11490
33 242 1’ 44 .5350 .53.0. .19499 5* 27 26  28.3457 .05053 .19994 72 0* 20 23.6194 .080*0 .41,95 4 * 3  2 3  53 22,4794 .3(05* .84495
93 21 5* 4.4167 .01*0, .49945 47 1 31 27 32 .9773 .50300 .99535 52 20 23 22.3905 .00006 .9194, 93 54  ,2 01.012* . 6 ( 7 4 0 4 2  .91997
53 .9 .1 42,5939 •053542 .81996 91 23 20 20.3439 .S~ 000 .89997 3? 33 24 23.3439 .SS~~I0 .~~99I0 5 3 23 01 20.37*4 .0 ,502 .94914
93 23 20 19,30)8 .0,2;. .74994 SI 23 11 20,0980 .07*00 .99.99 33 *4 23 20.5730 .45000 .99995 5 3 08 00 *9 .86 6 )  .6 * 0 0 . 5  .91914
51 .‘ 45 40..’~I5. .00,0. .99959 5~ 24 04 19.5959 .420503  .99992 32 39 43 19.4939 .00400 .99993 55 27 *9 11.1159 .00000 .94943
32 .74* 29 1 .4953 .043.0, .9940 0 30 53 53 10.0002 .00000 •9~ 957 53 20 23 30.3955 .90000 .99909 53  24 *0 14.8%.? .0 3 ( 0’  .99991
53  ., .2 l s . 4 . a l  .530j .94480 470  24  53 11.1510 .50056 .99153 52 0) 59 11.8094 .00)05 .99900 4 * 3  29 0? 16.3)05 .01005. .49104
33 53 .2 .2.3.1.9 .9’5.2, .849547 53 27  2 3  14.43*0 • 85 5 5 9  .99902 4 *0 28 II 17.*~~8 0 .11530 .99942 39  55 *8 10.2121 .0 (4 0 0  .99905
33 _ . 2 0  4. .534.  .0 0 2 2 1  .99929 93 25 55 39.0)02 .7900? .89067 2 21 15 36,7503 .00010 ,119?8 55 3* 19 101.15*4 .21*042 .17950
53 5 ., I0,,4*3. .C,’9,l .99400 5* 29 Il 15.3449 .00001 .1905s 50 30 *7 18.3393 .000,6 .91974 53 30 14 00.3037, .40000 .949.9
54 5. II *3.8212 .14180  .99590 47* 56 10 *5.S0’O .40001 .11945 52 3* 06 18.9167 .00,7,0 .99914 93 33 13 05.1335 .74207,5 .99990
50 3) *05 13.325* .5,53: .~~~.7* 50 33 17 14.7993 .00553 .99934 50 31 *5 15.4394 .09970 ,9~ 935 93 54 00 18.’394 ,~~‘0?C .9949*
73 32 *1 *1.16*1 . .0021 .79.55 9 1 52 06 *4.7273 .0500* ,9993; 52 53 14 *8.5105 .00000 .99974 4*3 35 *1 14.4621 .37,05) .99194

- )  33 *6 13.4434 .30,35 .41.3* SI 33 53 14,7953 .45554 .99935 32 34 473 44,593~ .0000* .99917 53 35. 10 00.4212 .20000 .99999
72 38 03 13 .34736 •,5197 .49564 •1 34 40 *3.0095 .50001 .09,45 92 33 *0 47.3386 .004(0 .11944 55 37 l 20.9163 •81’107 .14198
3 0 35 14 *3 . 50 7 6  ,,4059 .990~~* 5* 15 I’ *5.3499 .00851 •99536 32 36 Il 41.0939 .0*45.0 .99987 1,3 39 5 20.8409 .743000 .19940

(25) (20)

‘Iso-I c
4278 1 1003067, ’ ‘.5~~)93), “(4449). 9 2 * 5 4 9 )  N’17

03 0 0 92 (‘49) COOl (‘$74)

35 31 7 23.1*87 .4100 , .99990

53 46 8 44.02*2 .05.79. .05999
55 II 3 4 5 . 4 0 3*  .2 .50 5 .’ .53999
53 8* 4 20.9394 .1,950. .99999
5) 43 3 .‘8.583~ .9543! .99999
33 44 4 5533530 .0.00, .99499
55 4 1  1 32 .0514 . 0 50 0 3  .5*119
53 se  34.~~l7*  .0 0200 .99999
474  4., oI.9090 .043.3, .11119
94 • 4 ?7,354 i  .504 0 74  .449 99
5) -‘ 83 13.3800 .00.5. .91999
4*8 3 .2 89,75574 .00*9. .94999
4*4 4 7 04.0309 .0.7420; .9539’
53 5 95 02.0591 . 042340  .0 5 0 4 * 4
5% • 35 ‘9 .3 104 .6035, .“*,‘i
94 7 39 ¶.~~.1l 38 .00030. .51995
5* 05 ~~ 53 . .495 .*080.~ .91779

54 ‘ 3’ 14.0*38 .0.00, .9999
34 4 ~ ‘ 4 7 . 3 0 0 0  .5 .54943  ,~~*0 l9
9) 11 90  .9.8343 . 2 4 5 0 1 3  .5*191
54 01 9) 42.3388 .0316 .”-” ’
94 53 7 34.150.  .924, .19999
54 19 51 97.4*5,0 •,.7~~? .53999
54 *1 3 33.3544 .904., .44499
38 Ia II 5 3 . 4 0 9 *  .019942 .53999
54 11 ~‘ 34.5.602 .0300. .99999
444 10 • 7 :0.0836 .00921 .97999
38 *9 Jo 25..955 .0000, .19199
4 * 8  ‘ ..5,3a .004.0 .79949
54 29 .4 40.4*003 .30805 .91199
1 - 4  . 1 3  4 3 7  48.8594 .0429442 .19199
54  5 4 3  4 2 . 3588 •07,’Oo .39940
~ 8 53 11 72 .59 ,0  .5#*7 l~ .19915
84 .‘1 2, 21.75,0 .690w,  .99993
.9 .~~ *1 2 1.1304 .0030 1 .4*993

1-8 .7 00 43.6991 .05040 •95994
8 4  .ls *7 23,3*02 .009430 .49918
‘08 25 *0  20.1*38 .0000. .99999
‘.8  3 *5  30 .0939  .89.4, .19975
34 3 *4  2 . . * 0 3 6  . 0 0 0 3 4 3  .99995
4*4 3’ 13 .3.3052 .9500 ! .99990
4 * 8 33 12 205.8991 .0509) .99195
‘5 34 13 20.0364 .4255*  .9114 1
4 7 4  3’ . * 0  2 0 . 73 5 *  .00900 ,99997
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PROM cOF Y FUR4ISItED TO DDC

7*1— 1 0 1*311 0
:so s~ oos, — 218143). PIl’14). 0)8439) 4.49

U 4 0 • . (‘*0) coo o*~~* 4* 8 o ii 5*50 Cu. oo~ ) U V s Ii 00*) CU0 580) II V S .2 0*4) 43034 9(3)

35 94 12 *.‘5.J0 .70*00 .085’0 35 46 IS .9594 .66364 .05125 32 II 3? 9.7943 .50370 .3909* 32 31 II 2.1003 .00223 .7334*5
3* 41. 2.13 .533.. .2068. .01739 34 8) II .900* .06569 .36705 30 35 36 1.0807 .95365 .59805 35 5? *7 2.08)4 .05227 .799*5
3* 9, 2*  ..05.13 .0046? .71394 30 99 2~ 4.0227 .‘5581 .37045 17 47 25 0.7545 .55347 .59793 17 94 34 2,7073 .50027 .742*7
34 82 32 .537~ .45594 .7.3433 38 45 23 .9*8) .99*89 .37559 30 45 00 1.959* .503*4 .65*4 9  35 36 35 5.6202 .00236 .78474
34 98 2, •9 755 ~ 00438 .98301 3* 4: 38 .9394 .03848 .35433 35 #8 *7 0.5039 .50350 .05409 00 46 37 2.7*21 .70200 .04839
32 48 *2  .2755 .69441 .05*40 26 85 *9 0.7207 .0554* .35008 29 5* 19 1.5576 .50346 .00548 39 45 09 2.0856 .0*201 .10018
33 83 33 .3854 .45540 .o5.459 31 4* 26 .900* .55538 .30159 07 50 30 0,0500 .55344 .03109 #2 35 0 0.9207 .042119 .730’s
3, 4. 5* .1880 .09433 .000*2 ‘1 89 *9 1.5951 .55839 .45543 00 45 *3 1.9040 .59342 .6*531 37 38 36 2.8087 .00219 .78314*

‘ 31 4 3 2*  .1594 .s4455 . 6 7 8 * 0  33 90 IS 1.0909 .55939 .05072 05 44 37 0 .5929 .55385 .615,1 34 57 04 0 .7085  .001*8 ~7 3 5 7 (
14 4. 53 .1687 .8 3 ) 9 4 7  .43541 9 ii #9 20 1.9955 .69305 .41597 30 25 22 0.0591 .09339 .022)0 3~ 36 34 3.0273 .42*210 ,79744
3* 49 03 .1094 .420098 .793*2 30 43 20 .5)07 .09503 .41035 05 *0 25 0.0535 .95334 .60043 29 8* 09 2.9147 .50203 .139.0
34 40 92 .3123. .20790 .00910 50 59 24 1.5)37 .501*1 .4)131 07 80 04 1.909* .05332 .42574 43 35 35 2.9394 .7422147 .78*77
3% 45 iS .0340 .03)9? .100*? 30 4* 2* 1,4939 .55559 .00647 33 00 00 2.0036 .053” .6)00* 31 10 30 2.8007 .~~323 4 ,7039033 85 22 .3*23. .74(3*? .1*599 33 40 38 .5969 .05499 .43133 34 35 57 1.0045 •SS311 .63503 4* 40 IS 3.5353 .53534 ,70599
3* 88 3,. .. 737 .000*3 .12374 37 39 03 1.9908 .09693 .43636 35 #9 05 0.10)6 •5S)* l .83033 26 30 0* 2.9505 . 4 2 * 1 3 8  .78583
5* 43 24 .4349 .074774 .13150 90 95 0* 0.105) .59497 •54133 33 45 ii 2.11)1 .05325 .64195 36 40 *8 2.5036 .. 1. 24 .7750 9
39 89 24 .043 1 .4 7,~ . 034 )s  37 98 *0 0.0* 1* .59493 .84808 77 57 25 0.5074 .50307 .8443 1 3* 49 *3 2.9087 .0422 ,2  .77309
35 9.  Os .s?17 ,05,754 .49072  30 40 23 1.0667 .05491 •43* IS  00 #5 *0 2.40*5 .55306 •8473 9 58 56 07 2,0036 .22205  .778’ l
3* 48 24 .34 3 3  .V1745  . 0 4 8* 9  20 47 24 3.1439 .05491 .49659 35 97 16 2.1336 .96300 .0856 5 31 47 33 3.9183 p9 7 3 9 9  •718’7
3* 80  4 5  .3015 . 0 3 ) 4 1  .16180 33 39 23 1.9959 .9049* .48*042 39 37 38 3.5335 .55363 .6034 5 )0 8) 29 3 ,07 35 .443195  .77008
‘0 8? 2. .41.7 .27738 .14901 30 42 19 0.3374 .80455 .40355 40 59 iS 2.0)45 .09301 .4506 9 32 10 29 3.0735 .0,193 .70000
.0. 8. .421 .4991 .-‘.l:) .00422 29 44 28 1.0000 .9541’ •4?560 II 40 90 2.3*76 .50303 .50075 05 69 33 2.0307 .09309 .70*86
3) 40 23 .37*3 .7400*0 .0034) 32 49 *5 0,3335 .05473 .47855 09 40 00 2.0121 .55016 .66263 01 35 28 2.9394 .10099 .75399
30 4o 23 .453. .4~~ ? * )  .1909 1 25 98 03 0.0376 .65400 .41907 07 81 01 2.3505 .55297 .06804 43 37 01 3.9903 .053.94 .10505
33 #3 0. .4711 .343144 .1900* 20 49 22 1.3136 .00460 •41431 30 43 07 3.3550 .50I0~ .60563 45 30 33 2.9040 .00104 .70779
3) 47 32 ,. 7 ? 3  . ‘ :710 .20483 35 39 23 0.5055 .50933 .40115 07 #6 *6 2.0101 .56202 •671*Z #0 43 18 3.1439 .20109 .75985
34 41 34 .404? .‘ -04* .31181 36 50 19 0.3506 .5044* .4938* 34 #9 II 0.0340 .55292 .0,444 3* 52 08 3.133* .20107 .79)59
34 98 *9 • ,3a3 . 2643 .2*050 29 3? 00 1.4000 •05440 .49,02 36 37 36 2.0336 .55101 .07135 34 50 1* 3.0750 .05007 .1954*
7’. 8* 32 .4103 .7 48,5 .4)540 34 39 36 1,3030 .05440 .30230 30 09 25 0.2345 .9010* .85528 05 55 15 3,3390 .65354  .19520
3* 83 38 ,.7?3 .,,8*4? .03239 33 47 II 0.480* .‘S430 .59004 31 51 07 0 .37*2  .05256 .65312 35 48 13 3.0150 .07104 .7 9 7 0 4 2
31 45 19 .3534 . 4 4 2 6 0 3  .209(0 35 43 00 1.5576 •01U0 .50503 27 48 27 2 .2305 .05252 .65798 43 81 1? 3,3063 . 0 3* 0 4  .79094
3) #0 19 .4*38 .27,86 .04900 3* II 27 (.4021 .95403 .9*818 06 *9 09 0.2185 .15251 .80075 35 #0 28 0.6345 .03*53 .99077
30 42 29 .3353 .u0a43 .25288 34 40 Ii 0.5005 .05429 •31139 39 21 *2 0.5105 .55055 .89*35 25 *3 25 3.1453 .59*03  .05210
31 43 23 .3532 .22.301 .29900 34 40 17 1.5303 .05435 .52339 45 30 33 1.3450 .55070 .60434 36 45 05 3,1439 .65152 .55442
3* 45 24 •4487 ..2433 .38333 35 4) 27 0 .35 )42  .00417 •30078 45 #0 IS 3.4*07 .05279 .89713 37 83 II 3,3459 •10151 .0502)
30 40 3* .0010 .,42643 .27*95 3* 45 26 1.8938 .95409 .33354 00 45 31 0.5576 .55273 .00955 27 93 *0 3.3400 .50*02 •05145
3$ 44 19 .0015 , ?,‘a .9 .37530 32 40 1? 0.5773 .95407 .3339* 11 55 13 3.3400 .05275 .750*5 29 53 11 3.902* .06*72 .5598 7
39 4* 23 ..13a .342833 .20471 35 56 01 0,8212 .55904 .33917 10 #3 iS 3.9*67 .55*80 •70*05 35 58 35 3.212* .00171 .0*330
3) 44 35 .401* .~~l~ 34  .39559 31 4742 *5 0.8667 .05435 .34452 35 4* *6 2.4 147 .05005 .70790 33 37 09 3,3459 .0010’ .51337
3r 49 30 .1378 . 53804  .39753 37 3* 24 1,4040 .20454 •50554 33 59 30 2.9*43 .55004 .71035 33 5* 19 3,1439 .80188 •8 1472
3t 41 21 .114, . 220*4  .363*7 39 40 25 1.4504 .76401 .33047 35 37 27 0.3700 .55289 .71338 43 30 22 3 .9939 . 00*6 3  .81696
38 90 23 .6*3, .2063.3 .30931 36 35 25 1.3595 ,55399 .55404 33 35 05 0.9548 .05237 .7137* 03 #7 27 3.2543 .0018) .117”
30 4, 34 .08.1 ..db13 .30394 37 43 17 1.5939 .00399 .34953 36 52 II 2.0130 .00237 .7*005 06 53 20 3.5078 .09184 .974963
30 #0 10 .5533 .908*5 .32197 39 40 19 0.7*45 .09393 .36392 36 47 20. 2.4107 .00034 .72550 39 83 15 3.34429 .60183 .82129
59 47 23 .7)4, .7~~o19 .3276? 33 49 37 1.1583 .55359 .5475* 29 52 *0 3.6667 •05009 .7*333 05 52 00 3.3999 .09162 .92007
75 90 24 .7515 .043)91 .33304 28 43 7 1.6439 .5030 7 .5715* 00 43 30 2.5953 .05)43 .70575 39 35 25 3.3909 .50155 .904443
2 0 40 22 .8855 .90353 .33440 35 30 03 0.62*2 .65303 .81381 40 37 0* 0.3905 .05090 .70519 90 39 26 9.3355 .18053 .023’?
3* 40 23 .0036 .08573 .34833 07 40 39 0.8344 .98352 .57933 07 92 00 2.7 073 .00240 .73559 40 35 *0 3.0510 .00183 .0075*
3? 40 22 .05440 .20*17 .35)83 39 39 53 3.7945 .00352 .5*313 90 40 *7 2.7501 .9*239 .73390 92 59 00 3.150’ .60189 .00990
30 #3 10 . 4 3 67  . 4 4 37 1  .39804 ~ 27 49 33 1.7585 .00374 .3*090 3~ 44 18 3.1273 .05339 .73330 4* 42 *0 7.8.67 .29149 .03424
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580 *50488 . •44443), oI*419), 52121l * ((539

V V 05 02 08*) CU” POD ) U v 0 j I 00*) CU4 POD) ~, ~ ~ ~~ 9 4 5 )  421*5 7)00) U 4 4 04 9*1) 431278 0*2!)

33 39 30 3 .730s  •*0147 .53190 04 4 )  30 8.2959 .0(097 •59280 
~ ~~ *7 5 .8232 .06062 .93139 43 33 17 0.6*3s .00039  .95041

90 9, 30 3.7375 .07147 .43363 33 02 34 4.3691 •04098 .59364 •~ •~ 15 5.4631 .00503 .9330* 25 40 30 0.5795 •* ‘7 3 9  .458,0
33 53 *0 3.7955 .50*48 .53459 29 39 3*  4 .7340 .50093 .59439 

~ ~~ ~~ 5.3030 .09060 .93203 39 3) 25 8.0503 .43.034 .947 7 0’
5.7 33 2 7  0.4601 .00*48  .03435 43 30 2* 4.6687 .90094 .09335 35 33 55 5~ 3439 .5008 1 .93354 #5 93 39 1,6436 .0203 5 .95110
42 37 :0 3,1309 .05105 .03761 43 31 37 4.7345 .05004 .59047 

~~ ~o 33 5.3530 .50000 .95305 #2 44 *3 8.1584 .*o03o ,937~~47
4) 347 24 3.5014 .97,1*8 .53906 4* 54 04 4.3030 .55993 .59043 3~ 3~ 31 5 .0007 .45060 .03495 44 32 35 8.1364 .773 37  .95433
93 49 3’ 3.0111 .5018? .44347 30 30 31 4.7727 ,55593 .50533 

~~ ~~ 35 3.3544 .05989 .93305 44 33 00 4.416? .0424233 .950’S ‘
33 3. 342. 3.1011 .30*4. .54390 25 40 31 4.5030 .55093 .59904 •~ ~~ 34 5,3004 •S0SS7 •93505 37 30 10 3.09.1 .342230 •95937
343 35 31 5.84 09 .96*39 .04348 95 45 *4 4.4*0? .39*92 .905*8 

~~ ~~ 3.3 5,15~ 7 ,59939 .93424 30 89 32 3.0712 .042330 .95943
54 40 33. 5,07 12 .043)9  .54495 57 34 ~ 0 4.3939 .00091 .90137 

~o 30 30 3,6405 .06030 .93152 23 58 43 1.4594 .0003.. .444~~7439 30 2’ 0 .722 ,  .40130 .06023 30 ~~ 19 4.7727 .907*6 .9*194 
~~ ~ 3 31 5,5439 .00050 .82739 20 5*  12 5,933.0 .03006 .980 IS

43 .4 0 4 4  ‘.70 2 *  . 6 4 2 0 3 7  .04700  31 37 3* 8.1107 .50903 ,90339 •~ ~~ 30 5,05~4 .95590 .93797 *5 39 00 8.0103 ‘7(4354* .95..’7
:0 50 20 7.0887 .~~0 * 3 7  .64091 80 42  II 8.7127 .54043 ~~~~~~ iS 39 30 3.s712 .0*037 •93o3# 35 90 20 6.2374 .27039 .9 8 4 2 9 . ’
53 32 30 3.9530 .2013 .05232 31 #1 33 ~~9773 .00388 ~9344~ 43 33 24 5.3*04 .4S557 .93910 39 94  53 a,9400 .9043~ .961)440 4. * 7  35354 5  .43154 .09*88 27 55 *7 4.0773 .50563 .9333* 49 #6 13 8.0570 .05030 .93987 22 45 04 8.0876 .53938 .90*54
.4 473 247 3..0*5 ,5423.30 8*3398 26 3’ *0 4.9011 .00903 .95004 30 37 30 8.9315 .0905* .~9922 33 37 30 8.3035 .97034 .9000?
9. 3’ 43 ’ .  ).7~ l0 •0~~32* .05434 24 94 2* 8.7027 .07003 .90897 44 39 10 5.07*2 .00559 .94378 30 99 93 7.0730 .90334  .90 24 *
93 3a 30 3,7389 .*~~120 .54*535 34 33 30 4.1S63 .00503 .96350 :6 so *7 5.5939 .00s3, .94190 3’ 56 14 8.0847 . 043 0 34  .982’S
9* 33 3 9  0 .9094 .05*20 .647809 23 3* 08 4 .3939  .55801 ~5S56l 27 45 32 0.90,0 .S0154 .94 *03 20 35 00 6,8107 . 0 4 2 0 9 8  .962o9
2? 34 * 0  4,99, .O’337 .05.50* 13 88 30 4.0903 .09*4* .9,943 33 47 39 5,4000 .55539 .94237 43 38 03 0.0*00 .043039 ,98353
34 8. .8 9 . 7 4 7 9 3  .0* 137 .03959 43 39 05 8.0107 .6S~ 5I .90023 37 33 09 8.460* .55533 .48295 19 37 55 7.0909 .00733 .403474
34 49 *9 3 . 0 4 7 0 )  .45125 .0050 6 4) 94 25 4,7727 .50095 .9 *063  

~~ ~~ ~~~~~~~ •~~~•~~ ~~~~~~ ~~ ~~ ~~ ~~~~~ ~~~~~~ .947 o9
98 4’ 26 3 .79042 .05025 .08103 23 57 30 8.8790 .90047 ~~~~~~~ 27 10 10 8.5006 .90031 .94399 59 30 02 6.1112 .8503 3 .868?)
50 4’ *4 3.7’78 .50124 •183S9 #3 4 0  *6 3.0303 ,19947 .0*043 33 53 13 3,5207 .00091 .99443 25 37 07 8.9180 .51’4373 ,9a854

3* 37 3.. 4.5330 .00028 .84439 30 53 14 4,7~~97 .19039 .9*342 51 18 12 0.1352 .05499 .99492 83 92 08 0.4045 .00033 .98 9 0 ?
-‘ 9? 69 2?. 4.79 8 .00123 .08338 24 98 39 4.1727 .00579 .0*820 03 1* 20 5.0050 .59440 .94940 27 39 33 7.109* .00039 .965*9

34  94 It 4.0817 .a0133 .0467, 23 32 04 4.4007 .91070 .9*499 
~~ ~~ fl 5.904 5 .60040 .94309 28 37 08 0.9401 .09632 .9055*

30 39 *9 4.040? .06001 .50509 35 34 09 4.7703 .00577 .01877 to so so 5,3076 .09540 .94437 33 33 *3 8.41)9 .0 ’032 .9055 3
3) 3~ *9 3.540* .00*20 .00909 05 33 *0 8.0903 .99516 .0*0*3 30 ~~ 1.8303 .05546 .94603 84 41 18 8.7003 .590 92 .988* 3
39 4? *8 3.07*5 .90415 .57637 05 *~ 18 5.0439 .55530 ,947$9 43 33 03 5.0010 .9504? .09732 03 41 5* 8.3)45 .9063) .96080
20 3? 4 3  3.9141 . 0 4* 4 7  .07*33 II ~~ *4 ~~~~~~ ~~~~~~~ .91904 30 33 04 8.9315 .50547 .9477’ 45 4 1 10 8.0040 .9)03 1 .988 7 7
24 40 2 ? 3.9383 .01113 .0176. 03 49 07 4.7345 .59574 .9*070 04 4* 30 8.0245 .50547 .94004 35 38 33 7.0)73 .00531 .98750
$1 33 15 9.0094 .00113 •0731* $1 56 3* 5.4457 .05574 .9*010 4* 40 1$ 0,8410 .59547 .14513 04 37 *0 7,0007 .5803 ? .00175
80 4* *6 4.2913 .05*02 .0740) 30 90 II 3.0030 ,59S73 .05504 34 34 54 3,9545 .95547 .14959 04 43 30 1.0537 •5 7 0 5 3 3  .987 80
4* 93 1* 4.0098 .60*11 .07459 53 13 53 4,9*11 .0007* ,9$504 25 55 $1 0.00*4 .0004% .90958 37 5* 39 4.8087 .57529 .987 95
$9 01 19 9.4*35 .50*19 .07733 3 7 4 ~~~I3 4.7340 .55033 .90103 00 13 04 I.4S04 .5554% .950*3 00 40 33 7.9403 .05009 .9003?
05 48 39 8.0099 .65199 .5102* 36 35 10 *9770? .5607* .95019 a* 10 39 6.0344 .S0040 .91010 40 59 0* 7.119* .4002’ .08054
04 *4 04 4,3939 .55*50 .51939 35 aS 13 4.0055 .90089 .02368 4) 42 *4 0.0302 .06044 .93*05 34 53  U 6.4187 .0753’ .8000?
30 80 14 4.0959 .00*96 .00034 45 33 25 8,005* .59087 .003742 36 33 55 5.~~3*5 .65544 .09*44 42 43 *3 0 .0 340 .S5U9 .909*4
3* *3 $9 4.4694 .49*00 .00142 31 5* IS 4.0*0? .095*0 .93430 24 #4 30 6.1504 .00544 .90*00 0? 1? I) 7.0890 .000.0 535340
02 35 23 4.2915 .50*03 .00247 49 37 95 0.9913 .05588 .90303 44 49 *4 8.0074 .500 83 .93330 02 41 30 8.700) .59927 .969!’
0* 14 30 9.3930 .09*01 .50310 30 35 07 4,9783 .55580 .00105 05 34 *0 4,5076 .00943 .0*253 4* *3 2* 1.0583 .5052 ? .957*?
38 59 38 9.6909 .55*59 .50416 $3 40 So 1.530* .5000* .00030 is 94 55 4.505* .0*443 .933*7 0* 0* 21 0.1493 .55327 .9)’04
30 25 30 8.3036 .00114 .95509 84 30 *0 3.5201 .90988 .535~~7 so so so 8.4*89 .054*5 .95)85 2* 30 33 7.9001 .55907 ,‘~“I04 4 3 30 4.4 *07 .56*03  .05543 43 34 2$ 8.3536 .10044 .00000 30 14 40 3.0584 .09981 .93405 44 20 25 6.0948 .1911? .9 ’ 4 2 1 1
09 3*  23 8.0989 .00*90 .00183 04 33 05 9.3069 .50985 .00504 49 30 0? 5.5954 .0094* .3*449 0* 90 01 0.6*36 .57711 .87*434
80 34 25 4 .0007 . 0 5* 5 2  .0008? 4*  53 25 1.5051 .50081 .00560 09 34 *5 0.0451 .0504* .0146* 4* 40 00 6.3310 .55030 .4 7 ( 7 0
41 3) *9 4.8930 .00092 .50909 30 47 *3 8.0773 .111*3 .0191 * 00 49 05 8.55*5 .51501 .01100 U 50 00 6.9440 .78926 .97 (7)

4 45 3. 00 4.3750 .00)52 .54971 09 1* *5 3.860* .05005 .095*4 00 18 51 3.00*0 .05546 .95*00 0* II 0? 8.8154 .55028 .070’’
58 34 3 ?  4 . 1 5 4 7  .16101 .09*73 3* 14 *4 3.95)0 .55963 .91577 4*  32 ~o 5,0395 .55489 .0*450 0) 37 II 7.5005 .4990’ .‘~~7~ ’P
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42141 554*06 — 03(4,3)4 004499), 51811’) 4999

.5 9 4 00 5(00 74%o5 (‘II) V 9 4 IS 5*4) 74030 0*0* U 4 5 i’ PlO) (90 9 ( 3 )  04 5 ~~~~~~~~~ . “ ! * ‘ ~~~~, “ l , (

59 *3 30 7.3030 .40*03 ,97795 30 42 0* 7.2173 .15’*8 •45394 03 54 I) 9.2005 .565*9 .954019 0* 45 33 9.00.0 .,‘ • U ‘ ..‘ ,

5* 4* 33 7.1439 .05033 .97250 34 35 09 0.6591 .70336 .90044 ii 44 33 “IsO? .550*5 .95900 .2 43 04 ., 0 4 2 ’

5* 14 48 4.5*52 .45025 .07043 49 45 0* 7.0453 ,50~ *1 .95079 37 3? 30 0,6504 .00032 .05910 142 50 2) 01.011, . ~‘7 ’  ..0’
2) 14 13 8.0103 .45034 .97347 37 3* 3* 0.5574 .000*1 .9*299 iS 38 30 9.09)’ .005*5 .458)5 40 38 *5 0J.54’42 ‘‘ ‘7. ..‘‘~~9

4* 3* 2, 8.9187 .50544 .0733* 00 43 33 0.3344 .905*3 .953*4 #6 40 03 9.0041 .000*0 .95316 44 04 08 9.877s . - 1 ’  ... ‘~~!

40 39 *5 0.85,4 .51459 .97311 31 3) *1 7.943* .55513 .00238 00 10 00 0.5550 .10101 .05045 47 39 09 37.1594 .. ~ 000 •~~~ ~~~
48 34 I) 7.010* .54034 537335 01 45 94 0.5445 .000*1 .90333 47 10 05 0.3939 .50015 .97930 *0 43 *0 ‘.57*3 .OsOI’. .~~.?9’

-~ SI 34 30 0.5102 .00604 .97843 43 4* *3 5.0155 .5*013 .30310 04 34 33 9.0545 .055*0 .95939 1* 3) II 9,4033 .43177.. .*49 80

*0 18 13 0.3373 .55044 .07454 3* II 1$ 7.093* .00013 .95303 00 49 38 5.9964 .055*5 .80449 99 2’ 30 9.08)6 .0 57.- .4 4 7 8 *

33 33 3* 7.3079 .55639 .47449 5) 95 14 5.4549 .595*1 .95350 0* 48 33 9.5050 .00510 .90905 4* #0 *0 5.5403 .14211. .l’3’-l
*5 31 10 4.1430 .05933 ,t?871 4o 30 3* 0.433* .009*3 .90394 09 39 II *5.0574 .55509 .45400 40 30 $9 *5.5858 .57008 .4939*

~t 40 3* 30 7.0237 .0533 3 .97433 03 43 33 5.3335 .00013 .95459 30 39 3* 0.0939 .59559 .9599P 33 *4 II 0.039 .00086 ,993.0
00 37 18 7,5478 .50033 .973*5 30 53 06 7.4594 .50514 .90433 00 40 54 9,8807 .95509 .99000 *9 51 09 9.0051 .87508  •9* 5 7 5

2; 30 3, 35 7.0438 .05015 .07340 43 51 0) 4.0930 .049*9 .9*435 #3 42 IS 9.0055 .05009 .90015 *4 56 48 9.39)9 .25)5 0 .48)10
‘
13 9. 34 49 7 . 0 5 3 5  .10592 .9)4745 0~ 09 I’ 4.3941 .050*4 .91480 44 39 74 0.5550 .55599 .90524 34 II 34 18.416? . 2 0 0 00 .05252 ‘

90 37 1. 7 .57*0 .05522 .97304 20 ‘2 37 7.733* .430*4 .95404 45 49 It 0.5934 .05904 .00034 34 6) *3 *43 .31042  .s 400 .999.5
3) 44 19 7.5730 .59.22 .87040 32 98 34 6.9394 .73004 .90457 20 19 *4 9.3576 .00099 .99532 03 40 04 10.45,, .Ol ISs p 9 4 ) 9 4

92 844 II 0.0237 .040). •4 7s35 342 . 4 39 0 ,59* 5 .093* 9 .9099) 47 35 *4 4.6687 .95509 .4103* OS 4 0 50 9 .00 * 0 .08600 ,901390
4* 4 •8 ).83•4 .03304 .97849 97 ‘1 *1 0.9183 .09434 ,8556) )t 87 00 5.983* .06669 .9958. 23 43 ‘‘ *1.9*4) .,7000 .494,4*

:0 5 - ’ 3 ,9 7~~0~~41 .91521 .97073  2 0  ‘.7 23 ,.3309 .39934 .90121 2) 39 IS 9.47004 .60o63 .99009 ~ 65 09 09 4 •5444 •. 2118 .994* 1
0 8  34 . 9 ‘.191* .740420 .9)55: 4* 4? Il 7.68*9 .*55$4 .95834 23 39 30 09.4094 .00459 .‘~l~ ’ 30 91 9* 07.207’ .0’042~ .534*4
.4 9 .’ 0 ’  7.8314 .4352) .077*4 U 3. 39 5.5303 .27’35 .90585 35 3* 33 9.464* .574555 .495.08 ~ 39 29 3* 8 .0508 .s05 147 .9992* -2
41 5! 3’ 1 ...63 .60031 ,9?730 07 38 105 8.03~~4 .00033 .,53.1 3) 58 0* 5.45.39 .54048 .9~~.94 #2 47 *5 ‘.2449 .0.009 .953 ,lo

.0 4. 22 9,8394 .96521 .47759 #2 30 27 0.0495 .040*5 .90374 39 32 34 9.5*02 .02040 .99*00 4) 34 ii 12.34*, .741008 .99891

.0 5’ . 9 7 .0? II .4 5 0 0 9  .93 7)6 4 *  .0 2* 0,410) .791*3 .9535? 72 39 31 * 0 .0273  .0000* .49105 45 5 0  *4 *0.0419 . 7 4 5 0 5 3  ~~~~~ ‘7
4 *  3. 43 . 7 . 0 1 . 0  .5.050, .90798  5. 51 2* 7.0703 .05 8* 3  .05600 37 4* 31 9 .080 !  .5 0 5 2 5  .99 1*0 ! 29 82 *7  * 0 .0 0 * 2  . 3 5 1 0 4 *  .99453
.4 I . 53 9,,4*2 .0009. .970*6 71 8? 3* 5.0,07 .400*3 .95013 70 31 II 0.938) .0080* .94120 ~ 73 33. 76 *3.49847 .0 1 7 4 2 ’  ,9010 4’

. 42 47 • 13 . 7 . 8*9 4  .~~~02. .97 5 3 5  47  38. *8 9.5303 .09513 .9062. .4 34 * 7  * 5 .3170 .5035? .49*33  ~ 3. 30 33 I2.’04, ,,- o 4 3 2 *  ,0 1 0 8  ,

30  ‘ - U P ,53 8o .s?4* ~ .9 7 0 3 3  ~4 59 0 0  7,5035 .30013 .84,39 47 31 21 0.0.5* .0080? .94041 744 87 II IC . (6 6 1  7
9 .9 9. 0.. ‘... 3. 8 ,~~6Ils .* 0 574  44 8 3 03 5.2380 .107*3 .95692 29 55 *2 9.404. .03012 .99*45 - ‘4 55 *3 9 .9047  . , C 1 4 2  . ‘

.4 3) 3, 4,0(87 .8..01~ .97*43 374 59 24 0.5530 .017*3 .90083 99 50 IS 05.4045 .55007 •991547 ~ 4” 4’ II 4.01.84 .!‘ . ‘t~ ~~~~~~ I

.4 35 (9 4 .4  4 7 , .4’O’ •1 .979* 1 43 37 39 4.0587 .2970.’ .0567? 1? 52 *0 0.4*80 .150,0 •99*~ 3 ,~ *4  4 7 4  91 4.588 ) ., 0’ .453 ’ ’
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9* 5 99 97.3004 .00000 .47999 20 9 70 031.0514 .05500 .11019 39 3 61 *01.4773 .00055 .00795 25 3 73 089 .2 600  . 0 00 0 0  .4*199
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22 9 65 337 ,6094  .,0003 .59309 33 3 63 *04.0234 .00505 .00090 10 4 00 135.3470 .00000 ‘~‘~~ II ~~ 100,1594 .050*0 5399”
( 4  13 7 4  335,3270 .90000 .09990 42 90 17.520? .05500 .04000 05 4 13 *54.5000 .006*0 .90099 29 0 00 142.91o1 .00000 .49999
33 3 4 0  *1.5016 .70040 .99999 5* 0 49 04.34*5 .3555* .00009 05 *9 74 134.0000 .05000 .99900 33 4 68 * 32 . 0 0 2 7  .30000 .99995
24 6 87’ 117 . 0 . 0 . 1 . 03003  .49995 l’s Il 73 148.1273 .05050 .40545 45 9 40 104,1409 .00600 .99959 (7  6 06 071.1202 .00505 .0955.
4 0  .1 747 ~7 ,74 ) )  .00301 .99995 27 5 87 *27,1045 .55596 .90001 *0 3 85 135.1430 .00300 .10100 33 3 13 159.442 1 .00000 .95999
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8 * 15 0. 5 7 .%.’ P .60006 .95045 55 II 5? 100,430o ~~~~~ .5,05, II 81 *0 40,0171 .65566 .09999 10 0. ‘ .(~~~~*.:o ’,. oloss ,s*.~~.
(8 ‘5 *~ (9.947’ •7* 07~ .99 053 05 *5 04 851 .15*0 .70000 .19119 53 55 II 24,0038 .00540 .99549 00 ‘9 II 9’ ,(4!. ., OI80 .5394*
0 4  7’. - -  9, 0..19’O’ .53995 .9094 2 55 50 8? *60.0854 .06535 .9.9’’ 04 09 II 10.0558 .05565 .50999 58 55 30 84.180? .60450 I~~llI
0 5  ~. 29 I *.4740 .02 03( .05i93 53 55 40 133.8009 .60522 .00999 00 05 19 40,5059 .00000 .90999 08 ‘3 40 5 I. ’.’5 . 00 7 ( 4  .4 l*~~S
(8 5? J~ •,.95~~7 ,. 956, .99493 53 2* .5 95.1336 .04095 .09999 IS SI I) 30.0441 .65665 .99999 (0 So ,l 5#,,t(. .00000 .1l1~~9
(4 ‘7’ 27 .8.19273 ..4631 .99900 *5 23 00 05,0483 .50*50 .09999 00 70 59 92,05*5 ,01641 .34999 *8 5 ) 48 5.. .551’ .67555 .‘‘“

; * 0 99 24. *..~~0.- ’. ,.5504 .91093 0* 33 0* 00.9113 .00500 .90084 IS 75 II 30.4310 .06506 .99490 10 ‘9 93 5 - ‘.811: .56500 .15*19
S 3 9  62  2’ ( 9 ,3481 • 0404 .94199 S’s 08 05 54,9433 ,55474  .99090 04 84 II 30,5550 .09000 .99999 (0 1’ 94 95. 999. . 54500  .4.’.’

18 .1 34 * ? ,~~594 ..0544 .9,995 IS 03 59 0~ ,0lC7 .oi,.. .1o095 05 7% 9 39.1859 .S0..0 .91911 *8 50 83 2l ,&88l .9716’ .30’~~~
*4 62 .9 I1..38s9 .000o7 .99900 IS 00 *5 00.0900 . .9555 .59999 II 70 S 80.6555 .05.06 .99999 10 41 47 0 .(49l , 4 7 7 o 07 ,99959

IS •3 22 14.1899 .475.4 0990? *5 37 5? 04,535* .10060 .00900 II 11 44.0950 .40056 .9999* 10 44 48 19 ,.’9?c’ .24633 .50099
IS 08 SI .4. l’8 .2.6(6 .99906 *3 0 “0 .0.5555 58509 .90084 5 95 8 41 ,1411 .50495 .49498 8. 89 40 2 7 .’- O?, , ‘ ( Q  .99998
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*5 IS 89 021 .5460 .6506, .90999 IS 05 *0 55.0500 .95656 .9004) 50 30 8) *o.0930 .00556 .99009 ~ 58 00 5 59.0050 .•6006 .449”

I ! 0

705( 8 I 0*0( 5 1
‘I S.* ( S’ l  . PIll/SI, 7 % 1 4 / l b • 907749) 4.55

I, 9 • ‘1 0860 (UI 000 0 U 9 5 80 796* 795 081) II V 6 83 0950 CII 781* U V 6 9 . 05 0 *  01-’ 7 ( 4 0

SI. SI .1 79.0936 .42600 .04099 I? 47 ~3 *5.8479 ,99607 •99984 00 10 87 050.9*00 .85660 .‘~~4’’ (I 88 *7 81.0999 .7 700 .9111.1
• SI  04 1 00.0209 .05588 .90909 07 45 34 10,8481 .50656 .09055 50 5* 00 1*3,1)13 .50056 .00949 50 03 16 5o,47?9 .70 20 .1930’

l b  53 1 .0.20*5 .45551 .49099 5? 49 39 05.5055 .55840 .90038 *5 *0 sO *06,8019 .86050 .90095 II (4 1* *0.745’ •.-‘0 0  .430k’

0 7  4 02 113.5439 .4556,, .09009 I? 35 92 *9.1100 .09001 .000*9 15 *7 60 153.5880 .50090 .94599 19 61 19 51.7530 .0 9-0’ .9*53’
*0 I #0 ~55.0008 .6309. .99990 1? 53 .5 *9.5,76 .60685 ~99003 IS *0 63 09.5900 .04689 .99994 10 89 *3 •5.5495 .7, ‘7 .‘“‘0

II .1 52 435.13)0 .00431 ,99999 11 97 90 02.50 *0 .55600 ,IIS?5 *5 0 00 09.7069 .00060 ,99049 18 84 09 00.9654 .1! .* ( .. l~ ‘.6
II ‘ 1. 599 ,89)9 .C74~~s •59999 I? 93 ‘I **.81’0 .09000 .49504 5 05 58 09.5905 •1510o 539499 ~o 8* II 61.85*5 .o,.ss .4’’’ .
II I ?1. 008.088? .$I00~ .94494 I) 95 25 51.600? .5060* .09055 50 01 86 50.8333 .08000 .40099 IS II II 09.93*0 .0 2/ ,51559
I, S IS 118.5.35 ..0199 .49999 Ii 99 2? 55.0439 .56950 .04547 II 01 39 05.6446 .46640 •99~99 *8 7~ 0 07.7*s~ .04.00 • “‘4’
(I . 76 (79 .5212 ,,21.22 539999 1? ~8 28 10.15)0 .09505 .99054 35 03 05 73.0365 .00565 .00559 II 7* 0 34.495’ .014’2 .11946
0I I 7 • 040.1534 ,00140 •99949 * 7  4? 7’ 13 .0500  .68090 .99505 *5 04 0? 70.4000 •6 6 666  ~~~~~~~~ 18 18 I 9,.3~~’b .7’.~72 .9 0 1’ S
IS I 15 180.0/19 ..IIIO ,99900 *7 35 04 U.393’ .0006% .99507 II 24 54 87.0600 .54.00 .99089 15 1* S 48.0003 .00277 .19055

50 . c ’  1*3.0.04 .~ 0S0, .99554 *1 7(9 23 02.5341 .00*0* .99960 II 54 50 03.0010 .69960 .09999 10 08 7 99,2015 .0 .
— ‘ p ~, 7 . 087,oooP .2302* .llI’0 *7 00 27 *2.51’0 .0009% .00009 *5 0) 94 31.1)15 .55990 ,49919 IS 1? 9 40.9093 •(9- . 7~

.7 II II o4I.o934 .6066. “95 57 51 0* %4,S0%0 .06300 ~9994’ (I (0 *2 30.3050 .00055 .0955’ 00 05 3 44.3000 ~~~~~ .1’’’l
01 II Os *55,7908 .5l00~

) .999*9 %? 00 06 39.3095 .00700 .09089 II 09 53 34.5965 .06064 .40999 *9 09 0 30.5459 .(‘‘02 .19930
II 0’ 39 **0,.I70 .0009o .99400 *0 89 9 58.31*0 .07059 .50055 II $9 5% 80.3556 .40006 .9999’ 08 84 0 ‘o . )5oo  .000C. .”.’
II 0* 45 * 5.59 -1’ .46609 .49499 8 0 #4 (8 07.9755 .8~ 954 ,959 5? 00 30 50 .0.0900 •04009 .4555 1 0 8* 0 39,9335 .0.00’ .
It I’ 191 *00. 5*8 0 . 94604  .19999 0 ?  09 4 7  I~~.9 0 o 7  .06057 .99995 00 90 40 4 9 . 0 0 1 3  .56550 • 84 954 *5 5 00 200.04#9 .0r-’ (’c .1l~~~ 5

II 56 48 8 0 5 . 9 7 5 0  .0045.  .19199 3 ?  0 8  *8 77.1959 .90000 .09006 IS 53 46 05.0050 .0,300 .99*94 9 I 39 140 .699’  ~(‘9 - D I  .14155

01  I l  8• 11(9.47 19 .4665, .94999 8 7  0 7  *4  2 2 . 0 8 7 0  .05000 •09900 35 30 4? 37.3000 .43.05 .99949 *9 1 05 10l.70~~S ,91 , ‘~~~ .
*1 00 39 5(7 ,973( .00070 .59454 * 7  # 0  IS 09 .7356  .00900 .99994 II 33 04 34.0409 .99306 530994 00 5 70 %0l.#859 .1! 00 .54”’
81 *9 43 04.70*2 .00009 .9S9S’ *7 49 53 p5,4999 •590~ 7 .44009 79 *0 03 54.300, .46550 .99941 9 4 70 178.1.46’ .00. 04. .999”
(7 4. 03 ‘‘.1150 .02006 ,*~~~ 49 0? 70 10 51.05,? .00000 .99059 00 91 45 09.9350 .46180 .99959 59 1* *89.0558 ~~~ - I
0 0 00 .1 *#.‘*6( .45090 *5559 Il 7* *0 09,5050 .90868 .00099 IS 15 93 4 7 , 4 4 1 5  .90509 .0119* II 0 79 0 8 1 . 0 8 8 7  . . - - - 0 9  .5*5’.
II 04  84 08.4191 .00000 •l’”9 1? 12 II 50.30*0 .00084 .99094 58 50 00 05,5450 .59990 .99995 59 II 038.0455 .01- 00 .5’’”II 33 59 02.91710 .0503,- .9~~~49 S t  79 0 34.5390 •SS0~ 6 .00004 *6 45 45 01.3960 .00056 .09900 *9 0 17 589.6975 .90o00 .11911
II 4’ *0 ?‘ .t370 .60934 .99999 II 79 57 .10*1 .00096 .09049 15 4* 49 40.1356 .55559 .90440 *9 9 II 790.0%#1 .87.06 .41519
0 0  247 61 70.8059 .0045. .94994 *0 ~ ‘‘.0430 .09598 .94000 0 40 24 06,0 838 .55549 .49903 I’ *6 70 053.07.4 .9,oIS .5~~l*~
0 0  38 50 80.8,87 .01559’ .9400’ *1 78 0 41,8057 .99596 ,00994 35 5) 36 *5.4793 .60050 .4990 0 l~ II 89 510.7955 .07000 .559’l
8 7  0?  30 #5.5250 ,4600o .09499 31 11 3 45 ,0439  .00306 .95999 *0 09 3? 01.9883 .40001 .00977 0’ *0 00 ol,,3’I’ .79995 .400’,
1? 05 54 89.52.1 .10050 .99999 4? II I 55,7904 . 00368  .48940 5 83 30 00.0000 .60*06 . 91 ,8*  II 0* 0? 089 .9050  .09011 .59999
I? 2’ 1) 75.77*2 .9093.4 .49409 01 09 30.00 08 .5060* .00009 00 00 36 58.3999 ,SIOII .99990 0’ IS 84 8*5.5919 .,0055 .5’’”

• II 3~ 
‘*. * 3 . 0 0 09 .30599 .94000 I? II 0 99, 3970 .00565 .90098 * 5  87 *4 33.0060 .00468 .99914 IS 16 05 050.0500 .99100 ~~~9 1

07 II *0 8 9.0 9 5 6  .00060 .09009 *7 II * 96.9101 .050 57 .49999 *0 35 33 12,8015 .65151 .05089 09 10 04 559.0548 .90666 .9””
00 3. 9. ‘4....? .8065w .49999 37 00 I 00.57*5 •07100 .00099 II 49 10 51.9100 .66000 .9050 0 *9 *1 0* 08.005? .90000 “9”
II 33 49 43.0039 .01111 .99004 II I SI $~ 9,5493 .60006 .00900 is 30 90 00.0001 .55554 ,54775 30 5 03 04,530) .80505 .51155
It 39 4 5  8~~.”78 .50011 .04999 05 0 00 901.0906 .05055 .99059 5 II II 11.5815 .5056) .95900 30 *9 0% 09 .0049 .57515 1*559

II 3* 0 7  * s , o 6 1 8  .1556, .40944 *4 0 50 *44,5050 .55655 .99900 05 30 09 19.5956 .55952 .49405 *0 53 05 04 .80 .0  .07260  .5”
07 lo ~ ‘. 35.3939 .8909 - )  .09490 IS 2 78 315.0001 .0555, .00000 00 II 10 05.0513 .00003 .00835 *0 95 7.9 50 .00 94 5 3 9 7 5 7  .49991
*1 5? ,‘ 51,9 8 8 0  .00505 .00000 II i 7? *55.5505 .50596 .00009 *5 34 0? 00.0009 .69063 .44050 39 II 90 73.5900 .60001 .ll~~5*

• * 0 5~ 84 2.53735 .05*95 .0590 0 IS ‘ 18 *75.0*10 .05598 .00009 5• 00 04 *6.0030 .66655 .99030 II 55 51 70.0929 .007(0 .99994
O 0? ‘I 8~ 40.9705 .00093 .90990 8 6 75 .7.3500 .~8056 .00509 II 34 10 *0.5000 .55665 .9900? 9 04 ¶40 80.0030 .0,000 .5””

11 5, 9. 08,3016 .5.058 .00099 *0 V 74 *05.5409 .65955 .05009 35 0? 00 10.00,0 .0589) .4 0 0 0 5  IS 9* 33 03.0930 .05556 .‘~~9’9
II 5 . 4 3 04 ,31*4  .590*’. .00400 *0 I 19 454.3,94 .5505* .00000 50 35 03 *0.3*01 .55650 .09078 00 98 04 39,04.0 .57995 .19*41
0 0  9. 92 49.5151 .05150 .09007 00 0 73 390.4084 .10500 .00900 05 59 /0 01.9)01 •9551I ,4 5 5 % 4  9 0? 55 55.5500 .5,008 “9
II 9’ 3’ 0..9060 .99659 .90905 *5 05 10 580.5599 .66650 .S5•09 *5 89 1% 00.45*0 .5040* .0450 0 00 00 09 53.50.1 .08005 ““9
0? 4’ II *9 .50 34 .6045 0 .0900* II II IS %)4,5933 .66550 .90900 08 05 06 *1.8400 .1601* .00950 00 09 0% 40.5483 ,90305 .9”
*7 4’ 7? 00.05,0 .38655 .65055 09 57 00 *30.0505 .00500 .00006 05 00 *5 4,5950 .55550 .99900 0 15 55 95 .5345 .00000 .49599
07 9. 9. 08 .7300  .60*90 .0900* 35 03 05 554.5355 .95550 .50090 55 .1 5 *0.5506 .64066 .00004 9 *5 49 40,0347 .50066 .4 9 999
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THIS PACZ IS BEST QUALI?Y ppj~crxcA~Lt

~~~ OOF~1 F)JRt~ISH~ D TO PDC
1313.1 1 ¶305* I

:sI $504406 • 0410/31. P088400. 528:3,4 4309

71 8 0 42 88 *0 7u0 I I( 0 is 0 s 07 I IA) I (.5 PS I 0 ~ ~ . .~ •o o o  cs#  I’ Ii i o 6 . . .‘ I o . I I ~ • • c ~ I

II 34 80 94.4390 .08554 .99909 06 0 70 199.8494 .50,7.’ ,59999 ~5 31 25 1,1110 •506I3 .95867 .0 II ‘.7 10.7652 ~~~~~~ .3049’
10 32 40 31.4095 .66*53 .95000 *7 2 11 104.5023 .95200 •09951 20 Si 07 1.730* .60050 .90486 2* 22 08 81.9641 ,0 ‘ I s  .9•994
IS 34 08 99.5930 .09050 .45059 25 3 18 015.0502 .1001’ •49999 ~ 5) 48 0.8695 .538*4  .9601) 2* .3 475 83.44.4 .7 ,77 .599.’
IS 35 95 31.5431 .65000 .90904 05 4 75 180.1307 .7051” .99044 07 35 00 1.5539 .00554 .00403 70 .‘S 39 60,o0Jl~ .02 7( .400 .9
80 36 45 19.3030 .4300’ .9’900 71 9 74 161.0116 .0507 .0~ 09l ~7 57. 38 0.08)0 .05033 .05013 33 ‘19 1? 38,21920 ..~ 7.~I .90559
10 31 53 07.~~9lS .60909 .40099 10 6 79 150.1311 .90873 .94909 7~ 34 *1 0.4304 .0003* .IloSo 0* 16 50 50,6364 .l~~ . 1 9 •9’959

I, 0~. 4 2  94.9)5) .69553 .98005 20 9 70 195.4008 .57090 ,01095 os so 00 10.0*81 .50165 .95303 20 20 49 90.0*30 ..‘903 .490199

05 3I 81 08.9354 .6005/ .955,0 00 7 70 541.1912 .00067 .90099 00 01 00 0.9811 .04009 .90085 21 37 9* 40.539* .*7~~2. .3019” 0
II 3’. 41 21.5307 .S9I6~ .09990 45 6 10 153.7111 ,073157 .05004 30 5s 00 0.62.3 .00000 .7.530* 33 90 70 45.5160 .0(7’ . .04999

10 4* 39 19,0569 .05063 .50050 II IS 40 1*0.5530 .95500 .00190 09 00 10 00.5955 .05553 .99853 21 *0 95 99,5033 .67000 .09999
I. 94 34 07.3000 .5093. .00917 30 *3 05 406.9535 .08050 .00094 14 41 01 00.4001 .0*094 .00792 23 31 47 34,0*98 .,U 0*.7 .03959
OS 43 31 14.5504 .95085 .05530 00 12 61 *00,9304 .50050 .00150 01 00 87 05.4230 .01051 .00570 *1 90 41 35.0*53 •C30$4 .09049
*5 08 38 14.4453 .45550 .09533 20 1* 84 *50.530* .55000 .05909 05 0) IS 39.0800 .00001 .594*5 00 1) 41 91,0341 .51.079 .00595
30 547 3~ 33.6030 .99001 .99500 11 10 4* 500.0030 .50504 .00094 26 04 05 (5.4)94 .90600 .00905 3* 34 59 *0,5369 ,62903 .00595
*0 88 55 1..5701 .0005o .905)1 II *3 04 * 54 .0*40 .05900 .10950 75 03 *4 11.03)5 .59050 .09005 00 33 4) 20.3510 , O ’ I - t O  .94990

*0  4 7  3) 11.0839 .06553 .11787 15 *0 83 09.3903 .75050 .90150 05 00 II *0.54)0 .IS&.o .03004 01 38 90 04 ,5070  . 00403  .99997
10 50 32 10.5053 ,.0393 .0063* 60 Ii 80 ,4.406l .0050* .00019 II 07 *0 21.0514 .0I0~ I .99900 2* 37 41 00.5044 .44470 .95046
15 99 3* I~~.0009 .10114 .90353 *5 II II 59.07.00 .00151 .00099 05 40 II 13 .7005 .50065 .90905 31 35 40 30.4041 .65,9*3 .999p0
I. 5. 2. 0.6407 .55035 .00073 05 II 45 98.0805 .755*5 .44800 20 00 *0 00.0)00 .00566 .09499 3* 30 39 *5,4801 .04103 .99902
II 3* 29 0.155) .55008 .09376 05 73 59 05.0)04 .86010 .09099 00 75 4 45.384 7 .65161 .99099 11 47 35 *6.3836 .0.271 .0054?
IS 34 20 9.9353 .1156? .99229 15 70 30 70.0530 .57055 .44095 (9 11 4 )5,355$ ~55437 .99940 21 SI 37 04.7455 ,6010I .059,73
I S 33 37 5.018? .60050 .990*9 05 00 31 10.0530 .00501 .30994 05 10 1 33.1440 .50500 .90499 01 84 38 15.30*. .03103 ,990~~5
I, 00 28 0.0)08 .03437 .09200 00 03 30 81.0594 .45593 .90009 5 73 0 55,57*4 .00000 .59999 2* 90 35 12.1002 .02902 .~‘?‘7
00 33 25 9.0943 .65067 .0,050 05 *4 33 83.1*30 .IS0~~3 539999 00 14 5 15.7*0* .55056 .49009 31 84 34 I0.06’I .03*89 .99325

4 30 50 *8 0.3030 .95508 .00315 36 25 50 30.5100 •I023. .90094 00 75 4 95.8054 .90555 .09499 21 45 39 5.0564 .1706? .99293
II 51 03 0.5255 .5.505 ,104s3 OS 00 55 50,188? .5705) .50590 ~I 78 3 05.5635 .05006 .91599 21 88 32 9,2770 .600*7 .95970
IS 50 22 00.3939 .000(4 .00581 50 0? 59 53,5453 .45003 .99900 35 77 3 4345535 .50005 .99404 01 0? 90 5.9575 .o4713 .9.803
30 31 30 30.5053 .050.3 .05070 00 20 SI 80.0007 .5543’ .00940 fl 75 3 30.9)00 .57555 .09994 21 48 31’ 0.83~ 4 .71.300 .00(54
05 04 26 11.0304 .50503 .90750 70 iS 31 03.1713 .50002 .99994 20 10 9 34.0808 .59550 .0090’ 2. 8’ 2~ 7.1311 .03978 .0 7 7 7 8

0 19 81 50 12.914? .05501 .90538 00 33 00 93,7131 .10004 .30999 03 5 15 005.964* .30111 .90999 20 30 .6 8.6062 .011024 .076*7 2j 0 0  02 25 14.o31) .50551 .90912 15 35 40 94 .8004 .50074 .99009 21 I 0) *03.0544 .11010 .40195 .1 3 0  2?  8.8136 .09038 .5 ’ 0 . 3
IS 43 *7 13.0053 .55550 .90930 00 32 51 34.0436 .05043 .00090 fl 0 74 000.5555 .51791 .49911 2. 51 18 ~~~~~~ ,03,.~t .Olo.9
OS 08 II I8.~ 807 .50595 .90013 *0 33 00 34.30)5 .0530. .99909 ft 3 73 171.0551 .50060 .00999 3* 53 25 8,8018 .71021 .S~~1’9

‘ 
*7  8 9 *1 10.3004 .90556 .00057 iS 34 05 30.0)90 .50605 .99059 53 4 74 *83,8344 .06300 .95599 21. 34 24 6./Il’. .C~~~25 .97 , 5
I S 88 18 19,1455 .95607 .99000 040 39 84 00.952* .7099’ .09000 2* 9 73 157.1591 .960.6 .9904’ 10 55 2. ‘.05 1 .,9020 .S1oII
15 07 15 45,4030 .0*950 .04497 00 30 03 00.825) .19072 ,999.5 )

~ ~ Ii *55.0100 .00033 .99009 2. 50 2? l..7..4 .7,709 .9#’~~T
*0 6. 31 43.5150 .09*02 •9~00l lol 3) 42 *9.4302 .077’507 .00905 

~~ 7 03 *48.8136 .05005 .99909 ~ 1 SI 21 0,2510 .017115 .‘872.
05 8’ 80 35.8934 .505Se .09909 00 34 41 *0.9443 .3’’) .94908 35 5 16 130.5453 .050). ,59949 .1 ‘~4 $1 ~~~~~~ .‘. ‘ 2.. .90540
I I 9. 16 31.0003 .l$0.~ .90009 10 31 05 07.0567 .~~7- 3’ .09507 20 9 60 0)2.8138 .60060 .50091 .1 SI II 9.07084 .2 910 7 .197*1
* 5  ‘I 4 36,0004 .61114 .99500 *0 4* 3’ 10,03*? .0040) .07.00* 21 *0 0* *20.5*01 .500.0 .59994 2. ‘.7 35 I’.9’** .1 03-5 •419’.~~7
15 72 5 32.8001 .43080 .09904 10 43 30 10.982* .‘6 70 .9908. II II 87 121.1541 .66(00 ,99995 .1 .1 00 01. C’.1. 0. .1~~ 1~~8

1S 7’ I 39.3503 .05509 .99099 07 07 27 047.43’4  ,‘7(751 .990 38 I 03 68 1*5 .0304 .00006 .99099 2 *  6. lb 14,5,5.. .. l4 ~~ * ~~~~~~~
IS 19 I 3S•5303 .00200 .04000 19 43 30 04.5930 .40205 .99003 70 13 .5 *00.0355 .00000 .99499 .3 7. ’ 13 16.79’1 .. ~ ~7( ~

05 * 7

10 7* 47 45,0*87 .s000. .99999 23 80 35 02.0730 .50’03 .19001 (I *4 09 163.5*60 .060*0 .99499 21 ‘.4 38 *8, 58*,- .22907 •4*97).

~~ ~4 4 03,0304 •3o31. .59909 74 45 30 11.0594 .57032 .097*0 *1 ss .3 03,0004 .90*00 .99499 .1 65 1* I’.~ 8*2 .(‘l’0. •1951’8I
~ 

17 3 43.0953 .4.3.1 .94094 2. 48 33 *0.700* .910’.14 .99083 10 14 .0 04.939* .07,600 .9,909 .‘2 *8 U 3’.’,’.l .‘..‘~~C ’
IS 1. a ‘.5.5939 .92008 •99999 20 01 32 ‘.5100 .00506 .49399 70 Il .1 90,6857 .06050 .99999 20 2. 1* 21.1.05.4 . 1 0 0. .947595

~ ~~ 
0 55.5355 .0-1*47 .99999 3. 91. 3* ‘.0087 .05008 .00008 00 II 85 05,3530 .04000 .99549 35 5 5 24,197 ~ .... ‘.. “I’’~

0 1~ 0~ 0 57.3034 .,t.9* .30909 1~ 40 30 7.3906 ,S9OIM .90004 00 os 2, 66.7932 .00760 .99059 32 .5 5 28.29. ? .. • ~2 .
59599

as s 79 *98.0.), . 8 6 / 6 0  .954 00 20 35 (9 5 .56* 7  .055* 5  .95709 0* 05 50 76,3 .38 . 00 6 0 6  .50999 2. 75 II 21..8)S. 9 .. I 0.1 .19559
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21 71 0 30.0590 .9~~382 .40909 33 82 39 11.4340 .0570’ .90535 
~~ ~~ o7 98.0021 .0,750 .~~‘94* ~3 ~4 ( ‘  08,8860 .7 ’010 .549 79

2* 70 8 35 ,5552  .5.0*0 .09499 13 42 59 3o .0300  .10,70 .9930 3  
~~ ~5 4~ 01.3553 .064’.l ,45* 99 .3 oS * 0  (‘ .53)0 ,c ’I’ ? • ,994197

2* 7) 47 3.53138 .288.4: .09004 22 84 33 9.5647 .00619 •‘.S9lC 
~3 ~~ 05 54.4*40 .06557 .55904 23 86 (2 39 ,3754 ,77( 7 ~ .95991

3* 70 5 34.7453 ..t040 .0099* è2 43 3 s.0)40 .05935 .90398 as 01 5. 90.0150 .910022 .50994 • 9 0?  ‘ 22.1380 .1 .:~ , .9,.,.
3* 73 3 9 4 .8*36  •SIII4 .04009 0* 00 I5 5,4305 .75121 •07755 

~~ II SI 17.3399 .66080 .~ 949S .9 ~9 9 35.732. .‘ - II 535051
41 28 4 85.0350 .1*070 .09909 02 97 37 8.5035 .06311 .08970 

~3 ~‘ ‘1 73.0100 .Cls,4 .9994’ ~ 1 .9 7 00.9871 .~~I 0 7 O  .‘4999-- - 21 07 0 80 .130* .11*1’. .49009 Li 40 30 ‘.2515 .50575 .00 0)4 .53 *6 ~o .6,0607 .00300 ,59459 .3 72 8 30,4.333 •1~~•.7 ~- . - ,19/94
a* is o 13.4140 .5868. .09009 20 00 05 5.57*3 •59?0( .9530* ~~ ~~ ~~ 89,5534 .900’.. ~~~~~~ .~ ¶3 5 52.1198 •‘I~ 2~ ~l999S

- I ao 4 70 *55.1047 •599~’. .95099 03 50 01 5.8010 .75303 ,44~3b 3 ~~ toO 85,5750 .3,’.J6 .49994 .7 72 4 57.~~75c .7, 
‘0. .95*4*

-

~~ 

30 I 08 070.234. •~~‘‘2, .90909 05 51 35 5.3076 .01040 .0403? •~ 13 53 50 7340 .00060 .40909 •.V ‘I 3 ~~~~~~~ ~~~~~ ~ ,
‘.199,

20 0 03 171.4394 •0810, .90999 30 53 5 5.5)05 .09508 .90003 
~~ ,, 50 53.0303 .10lc’~ ,‘9949 . ‘ 18 2 43.81.,.) .. 10~ ,~~95 95

40 3 19 8.0.140) .1050 .09090 23 53 20 5.3094 .50045 .95511 2) *5 53 44.8435 ~55Q55 .49954 .3 7) 0 84.90,-? .7 s1 2  ,59495
20 8 13 130.1510 .SSoS’. .49.9’ 40 34 03 9.0040 .90741 .03001 

~3 •~ 56 ‘6.633 * .Cd’.’.s .99999 .,‘ 76 91 40,303 I .11 - • 599 99
.0 5 I~ *00.0100 .5574-’ .00909 30 9! 30 l,8~07 .50630 .980S9 79 0? 49 82.7300 .00476 .99999 53 15 314.0364 ,5~-9 91 .09599
30 8 1* 045.01*1 •511II .09490 *0 ‘~ - 3 0  8,9045 .45900 .01031 *3 05 40 39.5050 .94,,~ .99919 0 1 14 111.7.904 .0I.’ .O. .50959
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37 38 34 0.5055 .13531 .04303 10 $1 10 05.1430 .00061 ~~~~~~ 20 11 50 07.4838 .00570 .05430 24 8* 5 14.7*90 .5(76* .0~ 0 c127 37 15 7.1591 .1.026 .00992 25 39 37 *3.3314 .05802 .0,735 00 *5 55 55.1841 .SIS5S .05000 20 81 5 *8.1570 .56(00 .990,9
i i  II 14 0.0383 .00015 .003SS 2* 33 34 10.5071 .00013 ~~~~~~ 70 13 0? 70.0*70 .100*1 .00400 50 09 7 35.008? .44 000 .00091
37 30 13 0.0004 .95057 .93239 05 34 dl 0.1930 .10111 •~~~‘~~ 00 19 38 71.0100 SIlOS .90000 14 84 0 00.012* .06000 .0000030 40 I. 11.9593 .20S03 .90549 24 37 39 4.031? .00010 .97103 

00 10 53 01.5903 .00080 .90090 00 53 5 03.5039 .05000 .00090
30 41 II *3.3500 .950.1 .~ 9973 35 *0 $5 7.5734 .59534 .0432* 29 *4 54 59.0455 .90050 .09900 00 81 0 50.3(7* .30665 .99090
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I - FROM CtWY FURNISHED TO DDC ~~7557(1 • 7901,6 1

_ ..0 ‘.-.US.s . P.0(330, 0(54490, 02(2300 8539

S 0 s 4 , 95*) (05 PIt) U I 6 02 040* 009 041* U 0 0 03 60*0 CUN PSI) U V 9 4~ .40 0 *  II” ‘UI

20 ~~J 5 15.91.7 •)55’iaI .99019 36 90 27. .4190 .09707 .10051 33 08 ‘2 95.4881 .40000 .44995 32 7 ~ o 98.1573 .‘ - •99999
4 

.0 80 2 31.75)8 .0).. , •‘09000 33 41 72 .9173 .36771 .30483 31 2? 4* 43.0955 .80600 .99997 32 9 39 50.1022 .0*~~,f .95949
4 I .9 1 34.1390 .1949k .99999 35 45 ~I .8015 .0000) .37595 31 OS 45 45.8447 .10051 .71992 32 9 39 0o.70.3 .9 ~~~ .9*959
2$ 7. ~ 31.04*5 .3900I .00009 39 99 35 1.5001 .05551 .37306 22 30 30 30.3723 .90.90 .59971 32 (0 57 02.9o9~ .7- ~7 •***..,
33 ~ 84 *84.88*5 .055., .99949 35 55 19 1.3955 .55940 .49550 33 II 30 10.2131 .0.601 .09904 32 II 98 77.3330 ~~~~~~~~ .

.,,,

33 1 83 135.4173 .1551. .99095 30 31 IS 0.1*30 .00320 .43205 33 31 31 19.1599 .00501 .90555 32 10 95 72.063. .1 ~ u~ .
99,..,

90 • 01 030.050* .14040 .99900 30 Id I? 2.0430 .55231 .79053 31 *0 3. 32.9535 .1598) .99855 32 13 59 80.~ 060 .5, - IL’ .09099

3) 7 0. * 4 3 .8 7 7 3  .69506 ,~ 0000 30 53 *4 3.7305 .00094 .534*9 31 93 .55 17.5530 .00007 •91281 32 10 55 68.0387 ,~~‘ - 0 )  .19*94

‘ 33 0 05 022.8000 ,.0604 .99900 35 34 (5 0 .7707 .05558 .9)504 31 49 34 5.0304 .60014 .40080 39 15 62 00 .6555 ’ .1’ 192 .99499
33 3 89 (03.3437 .075~* .09~o0 30 36 0’ ‘3*0 .85597 .09179 3* 55 33 1.8821 .50627 .0756* 32 58 51 58.4150 .4’LOo  .99999
31 8 s3 159.5~ IS .82033 .09959 30 38 1 37’  .50329 .9 1920 31 ~~ 52 8.1202 .69499 .99493 32 * 7  34 32 .2348  .3 2C0 .04940
33 7 43 254.30)6 .8550. •00900 37 5 7  12 .8591 .05911 .90051 30 37 3* 4.9*11 .v0405 .40279 32 04 4, 00.53,43 

~~~~~~ .999994 25 5 81 90.5835 .7.055 .00949 30 50 11 *3 .00  73 .00004 .997.23 20 30 30 3.0401 .00*39 .0434. 32 *0 09 04.47o 2*  ,, . 770 .999,9
31 9 1. 93.7455 ..0lI, .09909 30 59 11 10.43*0 .05402 .0952u 30 39 09 2.9087 .002*0 .78307 92 20 07 91.5352 .~~G 7 .7 .009*9

*1 18 60 15.7150 .055,4 .05909 35 00 0 03.7737 .05401 .09003 30 45 03 2.22*4 •04)0I .0404) 32 23 40 30.2)40 ,1 3 0 3  .94999
30 *1 34 51.51*5 .50551 .00090 35 40 I (3.7500 .05965 .00903 31 40 01 1.9831 .0502) .50318 32 32 45 96.6050 .52s02 .94999

3• *4 31 70.3273 .50595 .90194 39 03 7 17.9430 .0000? .00,04 31 82 34 .9394 .00599 .380)7 30 73 89 32. ’.536 .00109 .9 0 9 9 9
33 43 6. 78.8501 .4505. .49994 12 53 0 2 3 . 0 0 3 0  .60*09 .99996 31 43 25 .3535 .00050 .25402 92 20 03 09.1881 . 6 7 7 3 2  .90099
33 08 55 09 .44  03 ..30,3 .99440 34 04 5 2S .*3 ’O .5000.’ .03099 31 44 24 .3038 .05345 .15439 33 2* 92 0 0 . 4*6 1  •009 ,2  .09099
93 15 58 65.9310 .86003 .93000 30 09 8 20 .0027  .070 30  .09099 3* 43 23 .1 004 .00790 .7~ l22 32 20 42 l3...30 ..7.. . •‘ .94040
32 18 1) 80.17*1 .7002.  .49999 33 44 3 27 .4535 .~~030~ •09~~99 30 48 22 .2*36 .00190 .10511, 33 77 91 21.3290 ,0”( .I . ,04497.
.3 *7 52 57.1306 ,,060~ .99994 30 07 3 30.0773 .70500 .90949 3* 97 2* .1110 .05197 .*030~ 32 35 39 (5.~~S40 ,C~~L~~5 .970947
3,. 05 30 93.0435 .212 ( ,94999 35 80 0 33. 8000  .50777 .99994 3* 90 25 .8881 .00853 .28555 33 o9 30 *8.1,03 .7’ ~, .9,4*,
33 39 6, 30.1134 .05044 .99001 90 85 0 38.9773 .01007 .99090 31 49 00 (.6955 .00333 .44043 32 30 3? *0 . 7 0 2 0  .7,4 10 .9 0 6 ) 7
35 05 49 98.3000 •,4IlC~ .09990 31 I II- 100.3530 .80400 .99099 30 35 55 5.8087 .00405 .54052 32 *1 38 03. 753’ .5312. .99104
39 3* 45 94.0237 .4406. .99990 31 1 47 034.8514 .0011’ .49419 30 91 1? 2.3712 .40524 .40312 32 32 33 13.0040 .0721,7 .99452

‘ 35 34 91 39.851. .87*4. .09090 31 2 88 (20.2171 .00~~t .
99494  31 52 *0 3.0031 .00101 .19*55 32 35 38 0.5254 ,21~~11 .00014

35 33 40 34.8073 .34103 .94999 31 3 85 *02.3702 .27920 ,99499 31 93 15 4.1099 .60103 .07351 32 39 33 7.843, .07,.23 .977.90
3$ 9’ 93 93,4591 .C,3~~, .999*9 31 9 04 1I8.0p81 .07070 .44499 33 54 19 3.3030 .59043 .93277 32 35 32 8,4*87 .01,4. .95910
33 .7 99 3 4 . 9 0 7 3  .244,). .49999 31 7 03 *0 0 .394?  .06070 .99199 9* 95 53 8.5350 .546)2 .91503 32 38 30 5 .0880 . 0 0 0  1* .919 ’.
33 .14 43 21.8010 •5D3,,~ .09999 31 8 82 105.0607 .00*55 .99499 71 58 52 7 5 3 3 3 0  .550*5 .9034) 3~ 37  30 8 .0430 .0~~I2. .88 9 1 7
33 .7 92 4 5 . 7 4 2 7  .,70,. .‘9990 31 7 82 223 .37 12  .36123 •99949 31 61 11 0.4820 .03004 .99 346 32 30 39 3,7150 ,~~l*’5 .7 0 4 ~~I
33 .30 91 32.S9o9 .7763’ .99918 31 I. 00 95.032* .00000 .99499 33 50 10 11.5312 .00053 .99753 32 39 35 2.224, .t~~l91 •8,C.8
3) 34 42  23 .0330 .035j .  .99944 30 5 59 56 .1044  .0037? .49991 31 64 9 32.5007 .6000 1 .499 58 32 80 77  j .53~ 3 .0O~~. 1 .2.5,1
30 33 39 11.0430 ~~~~~~ .09476 31 *0 50 77.3130 .0*20* .09949 30 40 0 *4.0405 .00000 .99071 32 40 36 .0,23 .0’954 .3’S~~9
35 3* 30 13.755*  .0*00* .99922 3* *1 57 07.5535 .00(06 .09499 31 00 7 08.9*00 .50020 .99949 32 40 *5 .5303 .00483 .53348
33 32 37 53.7747 .073*2 .99014 30 02 58 75.0394 .‘007’ .99499 70 42 4 *0.2222 .00743 .90996 32 4) 90 .2344 .0(771 .*‘l*0
33 33 3). 10.9315 .9* 034  •99993 31 * 3  53 70.082 1 .0972 0  .4959* 31 03 5 21.4821 .70002  .99999 9’ 44 23 .0790 . 7 7 0 4*  .2 5 3 4 *
33 30 33 10.2~~13 .dC$30 .991*2 3* Is 50 87.12 *2 .~~0I0O .59404 ‘0 14 4 23.9374 .65062 .59479* 32 45 32 ..530 .0(4.9 .IlyO
33 ~C 34 0.8541 .0093k .00280 31 15 53 82 .9307 .19 21,1 .99949 31 05 3 ~8.S 30 .00500 .9999* 3~ 93 00 .1847 , l’o23 .5s.12
39 38 33 ?.2~~73 . 0 4 6 2*  .94756 31 18 52 54.04,3 .1000. .99999 31 48 2 29 . 34 39 .50.53 .049” 32 81 03 .0*61 .0 3 7 3 7 .  .*.9~~l
30 3? 31 5.9310 .2005* .09332 31 0 7  SI 58 . 0* 87  . s 0 C C ~ .99999 31 87 3 33.1094 .00073 .99199 32 80 19 .0634 .00433  .9252.
33 34 31 8.77* 7  .30193 •9903) 21 39  94 7 .3 .22 12 •~~?0*& .99199 3* 46 0 35.3 131 .00630 .99994 32 43 IS 1.3755 .47475 .4041*
35 30 35 5,15*3 ,,-~~141 .0 0* 98 31 19 09 41.9821 .‘0001 ,49 099 ~~ 0 o1 038.3 750 .00590 .99999 39 90 11 (.4040 .07342 .41920
33 4,. 30 2.063. .,0021 .14570 30 95 00 83.9304 .‘0077  .99099 32 0 50 130.3, 140 .9.4605 .90919 32 51 18 2.100* .03329 . 73 t ’ b
55 93 20 2 .603.  .39112 .43.35 31 21 01 40.3535 .07.004 .947949 52 2 ~ 3 134.IoOl .00000 .99949 32 67 0* 3 .5*22  .0204 0  .04;, ?
33 42 27 1.5064 .o lOIO .7.2718 30 23 08 7.~~.363S ~0l’~Cl 539949 77 3 64 0 10.0101 .50170 .30999 32 53 18 0~ 78)0 3 .78)0 79 .912’
3) 43 24 1.0.27 .45323 .8183* 33 23 45 34.1504 .50)5’ .95999 ‘. ‘ .3 013.0730 .00(00 .99999 32 54 33 5.9640 .57191 .454 -1

4 32 48 05 .4*00 ..0811- .2,19, 30 24 98 30,2331 .30538 .09991 7 S 62 *47.3.55 .81000 .99999 32 55 *0 1.3239 .50(80 ,97p53
3 3 45 *9 .977*  .u3887 .2332 9  31 35 93 20.97 13 .01517 .49900 ‘2 1 82 192.0744 .02000 .994795 32 50 II 5.0 ( 3 0  ,~~C 3 7 5  .09C94

~~3) (04)

1*817 7 15011 6
751 souRs., . 0.11130. 0104398, 020239* 4~~49

•2 S . 02  p 3 9 )  7~~M I’ll) U 4 0 .7 # 5 4 0  CU’ L I ) I 
~‘ V • ‘2  6 ) 0 )  C L O  Pill U V S 0.’ 9 0 * )  0. 9 7 0 7 )

30 51 1.- 10.4180 .1*j ,  .49842 53 39 2 7  0.7C15 .3037’ .7.9006 
~4 33 93 31,97,0 .00970 .90009 33 6 57 03.049* .770,7 .4~~~~’9

30 55 9 12.1887 •~~‘3l21 .49042 33 81 28 1.090’ .30999 •4’13~ ‘, 33 93 53.3345 .43000 .49449 35 0 57 08. 90 .7  .01774  ~99 9 9*
3d 59 , 0 0 .4 5 2 2  .4 ,4999 .99953 33 4 0  25 .o ( 3 8  .U’83? .29*11 .~ 34 ‘a 29.3363 •,00,0 .40599 35 S *6 *2.1213 .002.0 .“‘“
30 o2 P 10,1 755 .,.344 .49905 33 42 39 . 3727  .74106 .54.7~ •s 45 03 23.9828 .03000 .994790 35 4 9’ 77.08.11 .3(710 .999 ”.
33 4* 8 *0 .0390 .~~0C9o .99997 33 43 23 .7402 .59593 . 3 7 9*9  94 34 39 3$•7.33 3 .00906  .99995 33 10 58 72533*8 .1,0 2 9 7  .0930’

‘ 30 83 7. 24.5303 .,9042 .94990 33 44 22 0.O~ 60 .0 0 0 S ’ 0 . . C O L S  .4 27 55 10.3245 .00009 .00909 35 *0 59 60.7.5,0 .‘ , .24  ,04959 —
32 *3 4 22.9123 .63400 .99099 3* 43 21 .0852 •IP5~~’ .6 5 3 99  4 20 37 50.5750 .50055 .14950 37. Il 50 84.773, . 7 0 7 0 0  .99309
Si 84 3 21.31(3 .5309s .99409 33 08 20 .3127 .05700 .1930* 34 ~9 38 18.7535 .90903 .94464 75 13 7.1 60 .1*94  .772 -2 7 .999”
32 07. 2 .0.3349 .5~~0J~ .94944 33 41 59 .0*34 .04.88 .25500 34 36 33 12.1.81 •04083 .40110 35 14 59 38.712* .020.3* .~~4 l 9
32 88 1 31.1190 .330l~ .99901 33 40 11 1.590’ .59529 .40372 3

~ 91 34 00.4187 .05008 .9435 3 36 05 4’ 54.37*2 .3(000 .~~9999
30 81 1 !4.~ 93o .63141 .9,499 33 49 (7 1.7095 .003.9 •480i.1 34 33 53 5,5599 .55913 .957(2 35 16 45 05 .8847  ,C~~C00 .4 9 4 7 99
3 3 ‘ 06 0 * 2  .*2 J  .3)404 .94941 33 50 *8 2.4585 .59285 .7(059 35 39 32 1.3250 .01025 .97233 33 * 7  07 45.69~ 47 •3.~0 0 0  .9*99 4
3* I 86 130.0002 .33990 .09099 33 3* IS 3.3810 .65088 .5197k 39 30 91 5.9095 .00047 .04927 35 15 48 01.8800 .11752 .49910
35 9 49 6 2 3 . 47 3 1  .05053 .9,9,0 33 02 II 5,3 034 .3500. .0038 5 34 35 35 4.1003 .50043 .90706 35 39 95 90.3113 .77573 .99999
31 5 93 358.4538 .20530 .43999 33 53 *9 9.5327 .05031 .90443 

~4 31 39 3.7021 .09030 .04.03 35 30 40 35.313* .70205 .49059
33 9 41 000.3900 .040. ,9~ 990 33 II *2 4.0*01 .85*24 .97307 o 37 JO 3.7003 .50218 .755)1 95 31 43 93.0594 .60(71 .99949
3 3 3 8* I43.1~~85 .4355. .09909 33 54 1* 5.2507 .0 0 7* 0  .90089 74 37 a? o.,oos .00305 .83503 35 00 02 09 .3730  ..C~~C6 ,9999’
33 4 44 09.0395 .00000 ,99~ 39 33 54 10 9.0100 .55518 .90588 34 34 28 1.3250 .05400 .5*532 35 39 91 08.5530 .‘ 9030 .9”
30 7 59 93 .3809 .j 55 0v ,49949 33 47 9 *1.3227 .5501.1 .‘9094 34 00 23 .5534 .04573 .34521 33 29 47 23. 9394 .70706  .49990
33 4 3. 56.3830 .26516 •95991 33 55 5 13.3898 .05950 .99053 34 90 24 .0141 .50095 .21181 93 13 39 01.8424 .63(07 .95901
39 9 37 03.5247 ,0~~~05 .49044 33 39 7 15.3400 .00000  .4995? 34 43 ~3 .1687 .05700 .4.0415 33 20 30 14 .0213 ,0400C .09300
30 0,4 50 75.5113 .30106 .09900 33 *0 4 *7 .9560 .05907 .99997 39 93 03 .0335 ~~~~~~ ~~~~~~~~ ~~ ~~ ~~ 18.95 87 .0700. .95473
3* 0* 59 19,3593 •0356~ .99999 37 II S 19.7443 .05773 .09499 39 99 03 .0730 .50534 •,0317 39 11 30 34.d6,3 .03(40 .99975
31 lo 34 84.s$S2 .06535 .99010 33 82 4 22.5300 .5006’ •49999 34 43 35 .0340 .59107 .09007 23 03 3* 52.4141 ,5Cs2~’ .995.03$ 03 53 85.5331 .5*040 .44909 33 43 3 24.5034 .40009 .9990~ ~4 45 I’ .3)93 .00453 .21534 35 35 99 13.3003 .06074 .,55#0
3* *4 13 80.3438 .49575 .94944 33 00 2 27.1707 .11913 .49999 34 01 IS .0811 .55540 .38750 33 9* 33 9.0833 530004 ~047S08
30 *5 .0 57 .3460 .5Jg:: .90,0. 39 03 1 30.9*5) .0050-7. .99999 34 45 37 3.935) .55455 .53930 95 30 93 7.9349 .4 (3(4  .90(74
33 *8 3. 93.4343 .9*5.. .90949 33 45 0 33.0000 .0 0000  .99099 39 95 30 7.0300 .00302 .01499 35 33 3* 1.5350 .5 ’034  .04*57
31 3 ?  .0 49.7o45 .03855 .09999 38 0 00 021.0700 .01000 .99499 34 55 1, 9.0735 .05107 .79741 33 39 31 5 .9 0 * 7  .30703  .43(03
33 II 85 40.00,9  .,6S0.~ .04999 34 1 44 172.0340 .00078 ,0999 39 *1 19 4 .5526 .001*5 .17703 33 23 09 9.0594 .10108 .8 5 3 4 0
30 II 87 04.5038 .95506 .90490 34 2 49 000.3309 .000)6 ,00949 34 52 03 4.1047 .00059 .03400 35 30 24 5,0*24 .05*71 .010 35
35 38 48 39.~~721 .140S8 .99909 34 9 41 516.0020 .40505 ,ooo~~ ~~ 13 *0 4 .9047 .18539 .94155 35 30 07 2.3103 .17309 .703 (4
3* 11 95 34.leSt .60510 .94099 35 4 40 153.3973 .11005 .49099 34 19 II 1.OSSo .05011 .00030 33 31 20 1.888? .09387 .19925
31 03 99 3 1.8 500 .sSI4. .4900. 39 5 45 109,034$ .69660 .40499 34 55 (5 0.3005 .60081 .05403 35 39 39 0.00,5 .69491 .980.0
35 13 93 S3.~ 8S3 .05000 •04000 34 0 39 04.5135 .0*000 .90009 34 34 9 10.5048 .ISSI2 .00553 35 05 09 .8881 .60803 .1*544
31 04 92 3 7.3137 .0091. .09000 34 7 15 90.0515 .00500 .09090 30 57 I 21.7003 .05000 .50930 33 4* 13 .3117 .00700  .1o3.S
31 13 91 24.8135 .6043. .ISOIS 34 0 11 13.5447 .55550 .91909 10 10 7 *0.7100 .SS5l9 .00054 93 90 50 .2130 .75751 .00003
30 30 42 03.7904 .58534 .05501 24 9 50 00.915 7 .01509 .00009 34 ~. 4 31,705$ .55555 .ooooO 98 0* 01 .0504 .SSOIS .018*)
35 07 34 *9.1098 .00500 .00,00 19 Il 10 70.0530 .55555 .09100 

~o so S 55~9595 .55559 .40950 33 49 50 .3935 .15780 .17.4*0
3) 25 35 07.4503 .09050 .09074 34 23 19 10.1130 .SSSIS .04990 30 ii 0 01.3001 .55559 .59099 30 95 *0 .3335 .55803 .770*0
33 30 37 33.0050 .00068 .00034 39 *0 33 04.0580 .51150 .99009 34 01 1 51.5525 .50085 .00000 33 41 05 .0304 .43584 .1~~10S
33 10 35 05.3034 .41182 .00005 $9 09 50 40.7S11 .55550 .04009 30 43 0 04.0*07 .0SIIS .90954 33 4 7 01 (.4400 •554) .30050
3* 31 31 03.8201 .0SS04 .00309 14 04 11 35 .7* 04 .58504 .90009 30 89 1 25.1007 ..6650 .00009 33 40 10 7 .0005 ,~~53~ l .147)0
30 34 34 0.5113 .05400 .04151 39 03 II 34.1551 .70580 .90000 30 41 5 32.53*0 .50000 .00000 33 09 *5 3.0085 .0704, .17353
31 33 13 1.2318 .15117 .50041 34 II 90 00.0594 .05011 .95000 30 5 09 (04.1030 .05111 .90900 35 00 29 3.5400 .050*0 .91935
3) *9 3d 8.0*10 .65033 .04900 34 47 90 47.3305 .11050 •995~0 35 1 43 *18.003. .51109 .99994 30 00 13 9.0191 .95548 •~0~ 3~30 33 3* 0.3231 .90000 .93040 34 OS 47 41.1125 .11100 .09000 33 0 01 ((5,0194 .01101 .59050 35 50 00 4 . 8 0 8 5  .50033 .48420
3* 34 Is 4.1430 .38594 .55545 34 00 94 01.9057 .05606 .00000 51 3 4* 057.9101 .95065 .00990 90 33 1* 1.0800 .40514 .009(9
33 31 10 3.3909 .45040 •I2311 30 25 43 31.0041 .00570 .50040 23 4 45 100.2310 .95005 .00050 30 19 88 5.5104 .05558 .503.0
3$ II 20 0.0143 .15157 .74570 34 01 48 34.5335 .11505 .00900 15 5 30 05,5*81 .95085 .94009 33 53 9 11.5391 .90500 ,09773
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FROM cti~ F13E241 SB.~~ ‘1~O DDC -
TA&1 L 

1*071 1
;9I 95,4 £ 4 , - ” * 81330, 9U8191, *3*219 1 N~~09

I, 9 ~ ‘‘ #800 7,4. PIll U 9 6 Ri 00*) Cl~I PU) ~ ~ ~ ~ poo l coo p i ll U 0 o 0~ POO l  CON OIL)

33 47. • *2.3630 .05*21 .49024 34 81 dl .8173 .00451 .00300 ~~ 11 33 54.7300 *09001 .99005 55 10 87 90.4053 .00085 .90994
,*1 57 P 18.3009 .1305, .99015 3. 83 0* .8001 .01120 .87423 ~~ 05 34 53.1s45 .11151 .55545 35 II 40 88.2530 .00050 .09508
31 53 8 18.0*3* .0.0*5 .99993 90 42 05 .47)3 .55109 .50141 ~~ 00 33 3I.5~01 .05051 .00.39 35 88 41 43.80*2 .04000 .90909
31 3* 3 Io.311~ .370.. .94090 38 00 30 .0005 .55540 .57535 37 35 35 ‘.4045 .00057 .00175 35 11 48 39.3234 .,9153 .95099
3$ 81 9 .10.8887 .5309. .59909 38 93 10 1.5207 .8504* .35074 3~ 3* 31 0.5574 .55011 .5029* 30 10 93 58.0047 . .6,50 .00999 - 

-

39 81 3 43.1055 .60505 .04009 34 48 17 1.3505 .50903 .1*035 17 35 31 4.4441 .55020 .04705 35 10 40 31.1439 .0000) .40900
31 82 • ,6.6847 .98001 .95009 30 41 18 7.8*35 .05350 .45583 17 33 09 3.4008 .50033 .95200 35 25 0* 15,870 •I’C7I .94049
3$ .3 I 23.37* 1 .99101 .51101 34 45 13 3.1834 .55059 .77558 3? $4 ls 4.1939 .11001 .90*01 30 dl 45 11.3170 .31460 .80009

S 2* 04 • 31.5*21 .90499 ,~9099 34 40 *4 3.7311 .50133 .04540 17 11 SI 3.441* .50*44 .8)033 30 00 3’ (4.I53o .28500 .00099
35 0 83 143.6060 .95030 .40595 34 31 13 4.7107 .55010 .00233 37 34 dO 2.0447 .11315 .703*5 30 a) II 02.8*87 .10110 .90300
30 I 4~ 0*5.9220 .,0050 .19000 34 1* *0 3.0910 .50034 •05SIl ~~ 37 21 5.5014 .0530? .44452 30 09 3? 3I.s?50 .05500 .05094
36 • .1 .53,3011 .3500, .00580 34 32 11 1.3073 .00514 .91349 17 10 14 (.0545 .55459 .59.04 31 35 18 (7.5712 .00010 .19909
3* 3 .‘ 3,8.0138 .05059 .94908 34 33 10 0.459* .58057 ,I~054 37 10 5) 1.1011 .119,7 .43434 10 28 31 13.5430 .60485 •99~ 45
38 0 54 95,0830 .10000 .44o09 34 II 4 15.3)73 .50113 .50715 37 45 dl .1411 .05070 •13o93 30 37 38 13,1700 .00005 .000*7
56 3 50 .3.7300 .91304 .04059 34 53 5 *0.59*0 .5505* .000*3 3~ 41 II .7341 .554*9 .303(7 II SI 33 *2.1011 .0001* .50794
31 8 51 06.7 121 .95063 .55009 34 54 1 13.7137 .50050 .50875 37 40 20 .7374 .10544 .20103 3$ 11 10 10.4587 .58084 .90034
34 7 54 05.0310 .00505 .00500 34 31 4 11.7155 .55951 .90904 ~ 43 *5 •1I41 .50571 .30089 30 35 31 1.1030 .56055 .05947
31 I 93 09.2013 .84554 .40114 34 50 5 17.0534 .50404 .00500 17 40 *5 5.0115 .03451 .44555 35 1* 51 7.3175 •50034 .57517
3$ 4 54 79.650*  .30000 •99019 34 59 4 58.00)0 .55559 .90955 17 95 *7 1.0435 .11310 .35501 31 33 20 8.2374 .05031 .84211
34 18 53 74 .2209  •.0536 .09000 3* 80 3 30.8581 .51111 .99110 37 00 14 3.3*0* .05000 •47150 35 93 35 1.1430 .08001 .0)324
31 1* 92 .0.0310 .6.359 ,5~95~ 94 01 2 03.5007 .50508 .99105 37 47 11 0.5141 .11*99 .77857 10 94 20 4.1151 .80051 .5017*
31 12 3* 41.1721 .04503 .90905 30 03 1 07.4115 .11051 .00089 37 90 89 3.1574 .05029 .08309 30 30 38 3.3*30 .55*15 .81197

4 30 13 96 *0 . 73 0 0  .63040 .90004 34 03 0 30.9113 .85580 .00019 37 40 I) 4.7391 .58571 .55105 30 34 20 0.8207 .55204 .04434
31 14 99 83,5434 .5000, .50050 37 I 42 1*7.0*2* .15011 .005O~ 37 15 1* 1.1415 .50831 .01501 35 37 04 2.5535 •1I3(3 .01385
38 18 90 50.3134 .3983. .40000 37 1 0* *81.4430 .55550 •909i8 $7 II II 7.5553 .55517 .95159 35 30 03 8.4210 •ll30) .07331
38 Is ,? 48.6900 .7*110 .00090 37 3 45 *50.0001 .55550 .00959 41 10 *5 5.9595 .90557 .09*03 35 30 32 1.3485 .59932 .455(0

4 38 11 90 43.6227 .3860,4 .90000 31 3 09 *00.5*81 .15511 •09I09 37 13 I *8.5014 .02003 .SOlsb 31 48 dl 1.3847 .00401 .99*35
3. 30 93 30.6810 .14506 .85005 37 4 II 00.7375 .05555 .05150 37 30 S 11.404? .80503 .51903 30 91 20 0.1435 .00309 .90045

) 31 10 44 30.9713 .00550 .00000 37 5 57 95~ 794$ .05000 .00000 37 55 1 33.4451 .55805 .49471 35 42 *5 5.2378 .50855 .44105
33 25 93 33.8503 .00006 .05005 37 I 34 53.0925 •0S503 .00550 37 54 8 15.3930 .00505 .89503 35 85 *0 1,5878 .65910 .5*003
35 3* 03 30.0713 .00508 .90000 27 7 15 11.0013 .55550 .00000 37 17 1 17.445* •IOSIJ .55090 35 49 17 1.0915 .56335 .45480

S - ~ 33 02 9* 27.4130 .010*7 .00000 37 I 09 10.0045 .79550 •90090 57 00 4 10,0447 .01151 .05994 9$ 93 00 2.4141 .65211 .10740
38 *3 44 39.3230 .99500 .05000 37 0 51 72.0514 .55555 .09050 37 30 3 12.1178 .55000 .59905 30 40 *8 9,.718 .05154 .00714
30 24 30 20.5505 .30550 •50091 37 15 3d 47.5447 .48503 .90501 37 55 0 o4.OIOI .05555 .Io000 95 01 19 3..112 .508*0 .50531
31 15 30 05.01,30 .4204C .40914 97 II 61 43.941* •54557 .09900 00 sI 1 50.4056 .53*00 .99099 35 00 5) 9,5537 .65580 .959*0
30 04 37 17.5830 .00121 .00013 37 15 II 50.3930 .05550 .94090 97 II I 20.1415 .50160 •00050 30 49 Sd 5.071* ,01038 .01943
31 21 3. 11.7500 .50000 .04950 31 13 40 55.940* .08000 ,99545 SI I 8* *83.5030 .08005 .99050 35 50 51 1.6150 .010*1 .55003
3* 20 31 13.7727 .5049* .00092 31 *4 40 51.4447 .50010 .04009 95 I SI 195.9*41 .05080 .90900 30 53 (5 1.0187 .00008 .95330
38 19 34 II .5518 .75053 .99780 37 15 47 65.5074 .51110 .90094 91 3 50 *55 .5705 .01101 .00009 20 50 0 0.6990 .54003 .9989)
36 30 33 (0.2013 .95563 .00445 31 15 44 44.4000 .95050 .41090 35 3 30 01.81*0 .11860 .50509 55 53 0 * 1.5470 .6005* .95544
38 31 32 0.8503 .32013 .407)7 31 * 7  43 40.5053 .10151 .59905 90 4 87 00.5535 .50005 .09909 34’ 54 7 *3.2318 .40850 .40970
38 34 31 7.3273 .90553 .07480 31 10 94 37.0481 .00000 .059~9 30 5 54 11.1112 .80580 .09900 30 91 0 18.1430 .07555 .04992
38 33 39 9.0315 .50094 .45*04 31 *0 43 34.1380 .50059 .10409 35 4 $3 53,5755 .05505 .00900 30 34 0 17.1851 .03(59 .309’0

- - I 31 39 24 4.7127 .0.577 .91571 37 00 42 13.1310 .55935 .05409 95 7 04 71.9047 .05505 .009947 35 57 4 19.3235 .07050 .90499
38 33 25 0.1380 .10130 .05824 31 3* 41 55.5*01 .10500 .90904 98 0 53 72,5810 .55505 .99459 30 30 9 03.80*0 .55605 .00994
38 Is 3 7 4.8834 .50260 .77400 37 0) 95 20.0 *73 .01510 .59090 30 0 3d 45.1814 .554 00 .90090 35 59 0 04.1330 .00607 .90990
36 37 dl 3.11)0 ..6291 .07735 37 3) 30 33.4050 .00580 .04009 35 *5 3* 85.5674 .51100 .05940 35 85 I 04.00*2 .00607 .99090
31 35 25 1.39.9 •S7390 .5*804 31 34 35 21.2131 .00053 .000,7 35 *1 50 01.1930 .50000 .09490 10 01 0 30.3055 .00607 .05909
31 38 39 1.1241 .005*1 .4103* 37 25 57 05.5*87 .05500 .08903 30 Id 00 31.1.47 .01051 .00040 39 4 II. 1*0.7373 .17605 .99090
31 90 dl .10*5 •.0403 .31031 31 24 34 *5.1975 .56985 .00970 35 11 4. 53.3255 .8500. .00999 19 1 50 100.9*69 .05609 .99990

(71) (7.3)

1*371 1 1*177 7 5

:.i ssuios • P.0(33). 0*08350. 6442357 0109

LI V I 03 .000 CUO 601) U V 6 12 00*) 0U0 00(0 ~j 4 0 02 #060 GUS Pill U V S 02 PlO) COO’ 90(0

30 3 50 1,1.1910 .03336 .90009 30 52 I 11.4195 .0505* .00591 s5 s* is 2.9*ol .0507, .091*5 0* 91 01 0.0157 .60053 .30331
35 5 3? 94.9113 .60401 .90900 30 33 1 13.1301 .05000 .90840 95 00 17 0.110* .55330 .73405 93 32 28 5.9398 .73096 .9582*
30 4 38 45.6085 .50590 .44000 30 30 0 13.5505 .00005 .09091 ~~ ~~ j4 5,5439 ~~~~~~ .7500* 41 33 75 1.7005 .C’~~6? .92895
38 5 1$ 03.1501 .5535 2 .00900 30 33 S 18.5173 .11500 .30305 oc oo *i 3.7*01 .00*31 .08700 4* 30 28 9.3030 .67.54) .0~ ?49
10 8 34 50.8393 .0,000 .09094 30 50 4 10.5010 .00005 .19900 49 45 *9 4.0141 .05543 .05010 01 33 2) 3.0255 .151.7 .0*801

‘ 30 7 53 71.5004 .6)040 .09009 39 07 3 01.9935 .00150 .00090 ~8 99. 13 8.0674 .55084 .43449 44 7.0 03 9,9999 .9014) .0147.8
30 I 52 11.9049 .03533 .99000 30 05 2 23.1073 .00558 .00099 os 91 50 4.0305 .88521 .98877 91 31 dl 3.6005 .0014’ .195.5
18 9 91 17.3301 .55550 .05090 30 50 0 24.0105 .11500 .05050 ~~ ~~ 18 1.3951 .05013 .01373 4* 35 00 0.9394 .90215 .18*11
3• 1 3 54 01.3505 .00590 .00090 39 45 S d5.~~l01 .55550 .00900 45 9~ 10 0.1951 .50351 .9024* 48 34 10 2,9101 .52037 .77.748
30 *1 40 95.5773 .00153 .90809 05 8 30 *07.7*21 •110IO .00909 45 15 0 9.3190 .51103 .09702 41 46 *0 9.7363 .10364 .75390
so 3~ os )3,•95~ .10550 539004 40 1 36 110.0147 .85505 .00950 45 51 I *1.3514 .80051 .90000 01 81 11 3.25.3 530,1,4 .00004
35 13 91 31.3400 .55000 .04000 40 5 37 97.0570 .50550 .90555 45 55 7 13.1040 .65.50 .00480 01 40 18 3,o407 .06*4, .03599
35 *9 90 01.7071 .55500 .94909 80 9 54 00.2396 .45550 .00090 41 5) 8 *9.0401 .00500 .09991 4* 93 IS 9.1004 .5561* •474~~9
39 *3 43 48.2051 .05000 .90009 90 9 13 07.3953 .10811 •05~5~ 01 19 3 *4.0039 .50151 .00000 43 89 00 4.5485 .00073 .91064
35 II 94 41.5091 .50000 •99004 81 3 08 87.3053 .00056 .09099 44 13 9 15.542* .50030 .91009 41 43 *9 3.1059 .70347 ,0997)
35 07 49 30.7143 .05855 .50009 40 4 33 71.5445 .05050 .00094 45 $~ 3 38.1001 .59916 .05008 0* 48 *7 8.5730 .62*37 .47130
30 *5 94 34.4348 .01159 .00048 91 7 50 73.3014 .11000 .90009 45 57 3 33.3574 .11004 .99097 41 87 11 1.84)0 •0?3*4 .05330
30 *9 41 11.1540 .55080 .99900 SI S SI 59.1047 .08500 .04409 45 15 I 00.0195 .59550 .00090 41 45 10 5.5985 .003(0 .45152
35 58 80 25.010* .05506 .09009 46 0 60 49.050* .05500 .04590 45 15 0 00 .3005 .00590 .03090 9* 4 9 0 *0 .1504 .0 0 5 0 3  .097o18

‘ 30 31 19 50.1050 .55055 .90009 60 II 90 5S.l~ 34 .55050 .90058 91 5 55 499 ,5853 .01110 .44000 0* 15 S *1.8847 .55001 .4940)
3• 03 35 ~5.1a13 .25559 .09099 90 *1 90 9&.~Id* .00055 .0,958 41 I 07 01.0030 .55845 .94449 41 51 1 03.0559 .60 3’IJ .09971
30 23 37 53.3409 .11155 .00900 45 00 97 53.8047 .55550 .40900 4i 2 So 04,573$ •00560 .94909 01 30 1 *5.93,) .54481 .00990
10 24 34 *0.8059 .55110 .01503 40 II 08 99.3514 .50507 .00085 41 3 30 50.5930 .55980 .09904 46 0) 3 14.4150 .03573 .49995
35 53 35 *0.5713 .SlSSo .09004 43 14 93 83.9595 .85550 .09190 OI 4 59 59.5803 .00000 .09990 9* 30 8 *5.0354 .5)334 ,09090
37 08 30 5.505, .05050 .4003? 45 *3 84 40.3053 •SllS0 .09095 04 5 33 55.8504 .05400 .00909 II SO 3 01.1945 .00070 .00940
35 d O 93 01.3308 .1501* .00I0~ 95 IS 93 30 .3453 .51150 .95110 91 0 55 16.4041 .59501 .40990 4* $4 0 33.3039 .60(50 .50090
75 20 30 *0.9143 .05552 .0078) 40 Il 40 34.1345 .05000 .00099 45 7 51 70.0103 .50005 .40009 41 01 1 03.0135 .,o~(3 .90090
30 09 3* 0.1114 .38056 •094d1 90 15 04 39.0314 .18110 .000oO SI I II 87.5353 .11511 .99404 93 06 9 00.3059 •7~~058 .94099
30 3. 35 0.8143 .030)1 .95753 98 $9 40 30.0*41 .00500 .09055 41 5 40 42,0*41 .51035 .54909 60 0 57 *82.5388 •57707 .09449
30 3* 00 7.835* .10133 .87453 90 38 30 27.7*0*  .05150 .50000 os as 45 N.o oo .SI 58 .50050 00 I 18 51,0051 .00096 .49094
30 34 II 8.5800 .02530 .057*0 90 01 II 03.1938 .15510 .00000 41 II 41 15.1900 .85540 .49090 90 0 30 00.5913 .17571 ,99999
30 23 dl 0.0173 .00154 .0*340 90 00 37 32.7801 .50505 .00905 9* 15 48 33.3035 .50600 .00909 40 3 30 11.1893 .7(510 .99040

30 34 iS 9.1980 .05*53 •11454 96 dl 34 05.9*07 .05550 .09501 4* 33 9$ 97.0305 .08540 .50490 41 4 $3 10.3551 .l ~~O0.0 .08090
39 36 15 1.3400 .S0*10 .00403 91 04 31 *5.5071 .51101 .00003 9* IS 99 44.303 0 .00500 .09009 45 5 *0 77.03*0 .095,7 .09 009
05 36 09 2.7073 .003*4 .13794 SI 04 34 0.0395 .00505 .00970 40 *1 91 8*.S015 .55065 .95009 00 8 1* 73.1500 .772.’) .00440
30 31 23 4.5051 .11011 .50453 96 04 31 34.1003 .1911* .50541 9* II 45 07.5308 .15550 .50000 43 0 15 40 .0540 .00109 .90000
30 OI ii 1,909* .90330 .80101 45 01 30 *0.3050 .5055* .09444 0* II 9* 34.8*41 .ISSIS .05590 45 I 88 15.5439 .00507 •90900
35 10 2* .7595 .01312 .0S305 40 dl 3* 18.9541 .5505) .00455 41 II 00 15.8353 .50550 .09000 80 5 05 48,0357 .0707’ .04505
30 II 00 3.0364 .5548* .10007 90 19 30 0.3516 .11116 .00194 9* (5 30 00.0543 .01500 .09999 42 II 91 37.0148 .07006 .00900
30 9* II 1.7145 .11301 .06100 40 35 70 0.1057 .50011 .00477 91 55 $5 54.1457 .5$504 .95080 00 51 43 53.3440 .34566 .04090
38 41 IS 3.08,) .00304 .45*45 45 3* dl 5.OSdl .008*3 .01410 9* II 3? 04.0504 .50055 .09099 81 Il 41 40.1117 .ICIP~ .50590• 30 43 *1 0.2308 •15108 .4504* 41 11 11 0.1030 .15101 .01445 91 II IS 01,191$ .15181 .90095 80 I) 49 94.2503 .67607  .90000
15 99 Is 0.1373 .ISSSI .13520 95 33 14 8.541* .5055 1 .02115 4* 0) 1$ 10.04$, .58050 .00551 Sd 18 4) 43.9403 .80557 .00500
10 03 *1 1.3580 .51*43 .10121 00 14 31 4.*447 .11*51 .51141 41 39 19 11.0101 .05005 .00901 91 *5 4* 39.7005 .50(00 .50900
38 II *4 8.5950 .55(54 .11034 91 58 04 3.0510 .58444 .13010 00 50 II *1.0915 58555 .50079 95 II 44 34.4505 .80050 .09509
30 07 03 4.0171 .15163 .OdOIl SI $1 *3 5.5545 .11104 .78770 40 54 II 11.5455 .1151* .09033 05 I? 98 03.7056 .00855 .00080
00 00 *0 8.1811 .51114 .04110 90 37 00 5.8558 .5009* .75819 91 57 0* 35.1184 .SISS$ .5059* 45 0 $0 35,9043 .40050 .59000
39 09 *1 1.1801 .110*7 .05177 88 31 00 1.3955 .55510 .59514 41 15 IS 15.4010 .50553 .90835 40 *5 15 05.0010 .15505 .05004
10 1. II 0.9341 .50087 .00*00 40 $9 IS 5.1105 .5530* .50058 90 II 00 5.155) .55557 .55240 43 15 II 00.1707 .05509 .90990
30 01 0 4.1104 .18513 .59408 01 05 *0 1.1315 .05150 .45978 91 II 15 5.8351 .1111* .91611 90 II 35 *1.3.88 .00555 .80940

(78 ) (00 ) 
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7*371 C )W.’M ~Qk1 FURN1SIt~~ 
TO DDC — 

7*016 1
300 0.0.86 • 0101191. P*08105. 5252308 01.00

U S 0 52 0400 6008 007* U V I I) 045$ (US 541) U V I 00 0000  COO 5010 U S 0 0
~ 0 0 0 )  (‘39 * 0 3 0

90 42 33 2I..344 .05509 .99995 43 *9 Sd 41.000 7 .11057 .50001 49 1 41 05.0070 .06545 .09095 53 I 33 90.94.0 . 70 70 0  .09999 - -
85 03 34 10.932? .05307 .00094 43 05 91 14.33)9 .00005 .99090 40 I 47 43.1353 .00650 .80000 45 2 00 55.3434 .01,050 .09994
~~ 04 33 11.1953 •,05s~ .00080 9) IS 47 15.0138 .85055 .00009 94 9 40 51.5004 .06000 .09400 96 9 51 55.1055 .00050 .70099
43 23 32 23.4505 .8554* .55949 93 07 39 3d.734$ .51551 .00090 40 IS 40 03.0540 .55505 .09440 93 9 57 14,38)8 •olIS0 .09090
4* 54 33 13.3110 .03053 .99003 4) 18 35 35.5101 .55550 .49999 44 *3 99 55,4157 .50050 .55990 45 3 09 13,1033 .19054 .99094

- ‘ 80 37 30 *4.9315 .00553 .00039 53 9 37 57.443* .00555 .09558 94 Id 43 94.0595 .85151 .04900 95 1 80 11.0091 .00875 .90940
43 35 19 9j.5009 .50.34 .905*3 43 50 98 25.5153 .55050 .00000 99 13 95 93.5589 .05508 .99999 05 7 87 53.0084 . 7 5 7 0 7  .09944
80 39 36 0.2293 •538g7 .90354 93 21 35 21.7)95 .01185 .05900 44 *4 4* 05.0353 .58060 .50009 45 0 90 45.~~505 .67100 .09900
00 33 47 5.8935 .10119 .00510 43 3d 34 29.573, .10155 .00000 44 16 95 10.3874 .00855 .05000 95 0 43 00.2160 .610(0 .09994
9* 3* 30 7.0401 .80803 •07000 93 03 3) 11.0330 .55005 .00995 09 *0 35 31.00*3 .08500 .00009 43 1) 48 12.8984 .7SSSLa  .09994,

‘ 40 3, 16 1.1389 .90031 .05039 93 04 3* *5.0551 .08500 .09957 00 Ii 31 14.1113 .500.0 .4,000 45 .0 43 90,8391 .07500 .00090
9* ~ 3 59 0.30.4 .51537 .43913 93 53 91 14.9551 .05505 .59054 94 IS 31 29.2110 .90650 .00900 45 (3 40 41.0133 .01,854 .99994
94 34 dl 9.77)7 ,SI8l~ •911S3 03 25 90 19.3131 .0511* .00035 99 IS 14 21.1603 .85555 .50005 03 (3 8* 42,4330 .60115 .90990
84 35 03 4.3111 .05155 .11041 43 27 04 *3.0250 .98002 .00511 40 dl 33 39.9359 .88505 •9999~ 45 14 40 35.3415 .50580 .99099
90 30 II 9.0105 .90135 .18113 03 05 dl 10.9595 .05889 .09593 40 1* 34 32.2346 .05868 .00000 03 1$ 30 35.4*30 .5565? .50900
00 31 dl 3.0305 .99394 .l)7$4 93 39 57 0.3153 .05007 .00040 44 23 33 30.3401 .05555 .00455 4* 11 20 33.81.2 .70(00 .99994
40 3. 19 3.86*0 .45*33 .15)31 93 35 25 8.512* .700*2 .01005 09 23 3d 11.2341 .18511 .90006 45 17 37 31.330* .06707 .09490
40 39 *1 1.1882 .55190 .13080 43 31 dl 7.3103 .08501 .07139 90 29 31 *0.0354 .50900 .900.0 95 *5 36 JS.o304 .60,00 .94059
93 9. 1,0 3.0345 .40134 .14550 03 32 24 0.4181 .45033 .40401 94 25 38 10.7543 .46000 .00963 65 *0 39 20.2337 .~~070F •49~~9440 81 *8 4.0915 .051*1 .07401 9) 33 27 5.8355 .10591 .00732 99 20 (0 13,0074 .000,1 .99018 95 20 38 24 .0003 .OCCC I .10999
40 9 . 15 4 .1727 .39003 .05350 43 39 22 .3535 .00544 .92701 48 27 aS IU,l 713 .05002 .01,03 43 00 3) 31.4184 .67 (30  .04999
90 03 60 5.31b9 .93063 .03545 43 35 31 4.0*87 .7045* .0*033 90 25 07 10.83*2 .00*03 .04823 45 22 95 60.905* .16071 .99995
00 .. 43 3.1349 .56530 .03705 03 30 20 4.4007 .00004 .00339 40 20 24 0.3074 .00738 .0932* 95 23 35 (6.3002 .07200 .59994
46 45 *3 1.s131 .00052 .01508 93 37 *0 9.3535 .50152 .65040 49 33 28 0.5353 .006*1 .45605 45 29 30 *0,3030 .I’000 .909b5
98 4. 15 0.3455 .3501* .01101 43 31 II 4.3130 .00102 .5901* 44 3* 24 7.4994 .11031 .9042 45 23 19 04.7055 .60690 .99983
03 4 7  1~ 94044 ..*0S5 .00954 03 34 1? 4.1)40 .00044 .00007 44 3d 43 4.9541 .00027 .97017 48 28 35 13.3538 .71(0* .30937
0* 40 9 *0.3050 .0053. .05771 43 40 10 3.5303 .5100* .01283 44 39 22 8.8181 .55037 .93876 85 37 07 *3.3052 .90652 .00032
9* 90 0 *1.9310 .63511 .094*1 43 83 II 3.903* .65583 .0)001 44 34 23 5.0091 .55005 .09300 85 29 38 10.9301 .7(07) .00881
93 lo 7 61.59*0 .9004, .04073 43 42 04 0.5253 .80044 .93100 49 35 31 3,0106 .430)0 .93797 49 29 2* 0,4144 .67700 .5~ 4 * C
04 31 8 03.2994 .55036 .0999) 4) 93 11 0.1340 .05029 .01010 44 38 II 3.5303 .50304 .92851 05 33 20 9.0904 .07604 .006.~040 5. * *7.1455 .8035, .00490 93 44 *3 1.3105 .3551 1 .95149 00 37 10 5.5318 .43080 .437)3 4* 3* 73 5.2500 .33939 .95835
93 33 • 41.5337 .9191. .49009 93 93 11 0.5930 .6007.’ .99834 04 35 *7 5.0210 .39*02 .93334 45 32 33 7.6349 .07029 •~~73%
43 54 3 31.0304 .08101, ,5~ 9~9 43 40 30 9.445? .00004 .09639 44 39 35 3.1722 .3*334 .09274 65 33 51 7.3532 .70097 .94981
94 3~ 3 .3.3554 .3953) .90400 0) 81 4 *0.4187 .34053 .04109 49 49 *3 4.2576 .5,683 .953)2 89 38 20 0.0102 .9(038 .94)12
40 So 3 23.1131 .00I1~ .00990 93 55 S *2.9090 .0555) .09038 49  41 14 8 .083)  .00.32 .90515 47. 3*  19 1.41)8 .7)030 .037*0
83 01 2 06.4013 .5558. .00010 09 91 1 13.5051 .00007 .00074 59 93 II 1.4309 .10601 .97714 43 31 15 0.7.457. .30041 .954,0
40 , 84 90.5101 •90I~. .000~0 43 II 0 35.459* .58000 .54904 04 43 32 1.3348 .10113 .08832 45 37 31 0.6*30 .925)0 .73843
4* I 53 98.5331 .60090 .00009 43 33 ‘ 17.0503 .50507 .40941 44 84 13 0.8881 .300(7 .00327 45 20 II 4.4005 .00035 .0877.5
9* 2 34 59.5557 .90037 .479909 92 52 4 50.5100 .07550 .94949 44 95 *0 19.0390 .000.3 .95622 45 37 (1 7,(533 .0(930 .51754
41 3 6 )  59.9187 .0105. .95940 83 53 3 25.29)3 .45900  .09900 4’ 48 ‘9 2 0 . 8 5 3 4  .00461 .95043 45 40 19 1.s364 .00022 .91489
4I 4 53 03.3)30 .000.! .490~ 0 43 54 3 33 ,9040 .50377 •99009 44 9 7  I *2.1013 .70831 .9000J 0) 41 (9 s ,3539 .00715 .05)56
43 7. II 79.0335 •1,~~62. .99900 03 13 I 39.5356 .00005 .99499 40 45 7 34.5518 . 4 2 8 2 0  .950,4 1 9’ 43 (3 0,~~J5o .(75Q0 .00735
45 8 5. 14,0544 ~~~~~~ .*9999 9 3 55 4 20 .3330 •‘3000~ .99999 44 40 8 .3.5713 .53019 .50904 47. 49 53 0.9984 .C~~(75 .904*8
83 1 9 . .7.4033 .1 ,063 ,  .147409 84 7 45 01.1807 .37000 .99999 04 50 3 17..?34 .44030 .99*4. 45 49 10’ *0 . 464 1 .0327)  .907 :3
43 ,. 80 49 .2*, )  •3~~.1, .~ 09~ 0 04 3 84 43,3345 .05000 .04099 84 *1 9 *9.5778 .65,61 •*‘ .‘.*9 85 43 9 12.3853 .670 ,1  .94017
45 •0 97 10,2033 •o40 . .  .00000 90 3 53 41.4300 .700(1 .04094 44 52 3 I.53,3 •.J,00 .99*9’ .  89 44 5 13,34*4 .0(300 .09453
91 1,4 48 93.9*00 .500~ U .90900 04 5 52 02.1553 .00030 •99045 48 ~ 3 9 ~~~~~~~ •o07*2 .‘.9991 4 41 7 18.7959 .3)7(7 .00904
43 *1 43 34.0254 .004o, .99409 44 4 31 78.3314 .25001 .090447 44 478 I 23,0,40 .0*630 .99949 45 45 8 14,3830 .00(46 .00995
93 1. 99 45.3936 .01097 .04000 44 7 31 13.0752 .90*97 .09049 4~ SI 8 .5,4 0 8 7  ,5~~~f3 .90599 9’) 80 5 18. :002 .~~0003 .04005
0* * 3 4 3 8 9 . 0* 8 7  • , 4 ( 0 04  .99944 03 4 41 09 .0232  •00~~0C .447419 ~7. 7. 54 99.4 .1* 2.0.30 .95904 45 5* 9 10,9091 .60000 .90099

‘- ((I) (22)

1*071 7 TAILS I

(4* SUUO$6 9.11131, 01(9191, 120110) 00.00

9 V 0 0~ 0 4 4 *  CUP ‘ILl U 0 8 02 700) CVI ‘01) U 8 0 03 000) 60200 006) U 0 0 0: 000 -) 6U0 007)

93 51 3 28 .0084 .LI0 ’~( .99499 94 40 1 *5.4350 .0053) .99000 41 92 10 *2.577.0 .06,0* .99008 40 31 12 11.93*8 .2.773 .99120

4*  9 3 • 34 . 7* 55 .410.6 .90000 90 4 ? 5 38. 9020 .95500 .90097 47 43 0 13.8430 .0479* .94437 45 85 *1 *2.1410 .07602 .00938
46 53 8 38.336) .7)43. .99990 90 45 4 10.4212 .7.5007 •‘0090 47 48 0 14.1415 •.0o00 .09973 40 91 10 33.5062 .96031 .09902
94 98 3 .0.43 64 .1,203. .99000 00 49 0 23.4*61 .47904 .49999 .1 49 7 10.1894 .03630 .99991 45 82 ‘ 39.1500 .09903 •4995,4

9. , 53 ,0 .,,30 .07.030 .09000 84 10 3 3 .3953 .69553  .99999 87 48 8 31.8441 .900)4 •99~ 91 05 93 9 *9, 7567 .50030 .9000)
08 I 7.. 55.0337 .50455 .00000 95 31 3 38.9(67 .07352 .99099 87 41 5 *0.2013 .9000* .09504 95 80 1 *7.1955 .3(051 .00308
91 9 51 53.0394 .65372 .40004 90 Sd 3 00.4055 .05090 .09940 47 95 4 51.03*3 .00000 .04999 48 45 8 15.4773 .00714 .000*0
91 3 61 10.9401 .000ls .00009 40 53 0 31.9611 •A0080 .49350 41 44 3 22,,247 .00000 .58009 43 60 3 2O.’,93) .79070 .99959
41 4 90 79.5010 .5032~ .90090 47 0 50 09.9955 .38090 .00000 47 10 3 30.9304 .60805 .90009 90 47 8 01.1500 •,3I05 •904~ 9

01 5 99 73.9*51 .79733 .09900 97 1 II 80.0509 .5855’. .00004 41 31 1 2..5053 .00949 .95099 40 49 3 51.5934 .,0’Il .90999
‘3 8 41 83.3905 .,~*330 .00099 07 3 30 53.05*1 •51950 .09099 97 53 , 90.9030 .5340 .94490 4s 04 2 23.54.2 .03300 .00990
9. 1 4o ...8*01 .490.3 .04490 47 3 49 77.25(3 .623 (0  .09949 05 2 30 .0,1955 .800., .90950 40 30 1 57.8030 .00*08 .08009
8. 5 85 55.8012 .3836, .49099 57 9 45 73.0393 .78007 .00009 40 8 laO 40.0173 •00430 .00009 4,4 41 5 29.99*5 .30(00 .40090
43 9 00 34.90d1 .0153. .99030 4? 7. 47 45.0*0.1 .38705 .00090 90 3 40 60.5933 .00100 .90004 ‘0 0 7.. 87.5999 .75035 .00040
46 1, 93 33.9310 .6709. .34099 47 0 45 09.9394 .30500 .00009 45 2 85 11.1385 .50090 .99909 4’. I 40 02.9*81 .330*3 .44040
40 11 41, 45.0531 .45810 .95459 4? 7 40 11.18$) .11156 .00999 65 6 47 73,3,95 .35050 ,99999 49 3 90 10.5150 .90U00 .900~’
43 13 4* 94.5035 .00501’ .09400 47 S 90 51.3350 .55550 .09900 48 3 04 17.5451 .580,5 •93949 49 7. 4? 10.37*2 .5601, .90490
00 33 90 01.4509 .5*09. .00000 07 0 99 83.0338 .60557 .00000 96 4 45 43.85*6 .50(55 .90109 40 4 44 10,3630 .91000 .999*4
01 50 39 31.1101 .5)57; .09449 87 *0 40 30.3419 .00055 .04904 05 09 50.0300 •08,,0 .00000 49 5 43 18.7.113 .03404 •94089

48 US So 33.073* .00007 .40095 4? 03 90 41.0.53 .00100 .09959 0* 43 54,33.2 .598(0 .90494 89 8 44 00.7.735 •3’OIS .95000

08 3. 37 33.8841 •02035 .94900 97 II 90 43.0)09 .05000 .09009 40 43 52.0459 .00005 .0999) 99 7 43 30.9*01 .3-tOll •00090
01 *7 38 30.5055 .3(7)7 .94000 4) 03 90 40.0*37 .04057 .00900 85 15 4* 45.1.04 .102.. .04049 9 5 00 55.30)0 .~~olS5 ~

90099

00 ~0 3* 21.1017 .03,39 .30009 9? *9 38 35.03.3 .0008) .90004 90 81 40 04.0055 .55.00 .99499 49 9 9* 3d.~~I1l .50655 .50090
40 IV 34 43,5712 •00.I, •99499 41 35 37 37.2573 2.0871 .09039 95 12 35 43.0313 .55500 .00009 44 *3 95 06.1678 •10000 .50009
46 0 )  33 43.7*2* .SlOlj .04000 9? *5 35 92.0481 .5050* •0905~ 95 13 31 08.0015 .o0570 .95000 49  II 39 04.4830 • 0000 .49999

40 0* 30 *8.5804 .50104 .90000 97 (7 35 37.1004 .50550 .00053 90 19 $7 31.5500 .40.30 .0004’ 99 I? 30 83.8857 .00363 .00900
00 22 33 10.5539 .2091. .19001 0) *1 34 07.1913 .58559 .00900 48 40 36 39.0450 .009*0 .04449 89 85 37 *9.8710 .55061 .00099
45 53 39 38.3030 .80550 .00904 47 30 33 15.003! .00550 .00009 95 10 35 13.3103 .05565 .00000 90 84 90 17.8010 .50505 .00040
0 4  30 40 *1.9204 .8101* .90414 47 50 30 13.3745 .05500 .90409 08 *7 30 00.5315 .58054 .00400 80 13 33 30~ 133S .57055 .09490
44 25 25 19.4431 .55551 .00044 97 5* 31 03 .1490 .01981 .00400 95 4$ 33 27.8113 .45045 .00090 49 II 98 15.5509 .1(300 .89940
41 55 37 13.85*1 •48010 .04005 97 dl 30 *0.5400 .35007 .00057 95 40 33 45.5551 .10500 .91009 49 I? 39 09.0038 .30711 ,40940

94 27 23 11.4107 .0900* .90801 41 53 09 *5.1104 .00080 .09093 85 05 II *3.1050 .81505 .04949 90 10 32 27.0457 . IUCC( .994.4
41 35 06 11.3913 .4569) .007*3 47 04 08 38.0607 .10059 .09007 95 38 35 31.1680 .40506 ,09099 99 (9 30 39.8939 •~ 6001 .04990
44 50 19 *0.4*00 .10104 .4,3*8 07 dO 07 *3.0803 .‘ISIO .99515 91 00 09 00.8950 .05... .00000 00 0* 9,4 04.7070 .05501 .09090
80 3. do 5.00*2 .46881 .54*50 41 08 00 *4.S3S) .38005 .00930 08 03 30 3S.8173 .55609 .59505 44 0* 09 20.0070 .5707. .94 000
91 3) 3d 5.0101 .0283) .95550 97 dl dO 53.0*4 1 .0000* .90515 40 09 41 11.5430 .08035 .99905 99 80 20 05.3490 .10067 .90090
91 2, 01 0.4304 .42535 .00354 97 08 39 *0.0309 .58500 .007.4 45 dl dl 15.1305 .50855 .09974 84 23 37 *0 . 5* 00  .05303 .50494
9* 33 08 8.543. •10519 .07035 97 dl dl *1.5555 .05083 .09559 95 05 00 30.1059 .55540 .9047.1 90 04 38 81.0736 .0038) .99090

95 39 (0 0.0010 .86801 .9)342 47 $5 dl *0.1039 .01153 .09931 90 0? 29 .3.3450 .55081 .90004 89 35 31 18.171. .02340 .9900’S
90 35 *0 7.0*04 .15519 .07313 8) II 5* 0.8050 .75557 .0014* 05 08 23 10.0111 .505,3 .09035 80 54 30 *5.34)’ .0 0555 .90000
01 38 11 7.7*3* .55004 .91575 4 ? 3d 09 0.9030 .158*1 .00050 40 *5 dl 11.1311 .50004 .9974 * 49 5? k3 (4.3504 .15010 .00535
98 37 *0 7.S710 .06523 .07509 41 1$ *0 0.1003 .0111* .05704 45 34 dl 33.3*03 .65554 .00107 40 55 00 *5.5701 .4005* .89115
98 30 *0 8.2567 .59511 .97050 97 34 10 1.9394 .0811* .0505* 95 3* 25 18.8450 .85501 .00001 91 04 01 83.0*50 •~ 0 CSd .000*9
88 34 *8 0.5056 .04504 .05032 47 30 07 1.0*07 .85509 .11517 90 33 II *l.1s55 .50434 .09306 90 39 dO *1.3939 .40*? .80150
43 9, *3 5.340 7 .405* 6 .55930 97 *4 55 9.0303 .058*3 .55504 05 33 II *1.1911 .11117 .00008 45 35 00 35.0575 .50803 .09570
90 41 00 5.61*0 •SlSl4 •94337 4) 97 43 9.0073 .1000* .0810* 90 30 17 *S.5173 .50857 .00135 80 30 IS *0.707. .01004 .99805
41 85 1* *5.7*0* .0 409 .0900 0 47 35 *9 0.0511 .00850 .90051 40 13 10 *8.0508 .18411 . 99377  49 18 *7 14.4410 .17694 .40910
9* 43 39 *0.4050 .b’4l3 .0085* 47 30 *1 *5.5094 .05500 .90*2? 45 *4 13 *5.3050 .03510 .093*0 49 30 II 83.0307 .03504 .997.04
90 84  3 13.1235 .99050 .945*1 47 SC *3 *9.0401 .50044 •0555~ 60 3? 14 *6.0009 .05385 .0083) 03 33 19 *1.0308 ,31558 .9481 3
0* 45 0 .9.03*2 .00051 .09003 41 80 *0 *0.0430 .0009? .00781 95 15 03 11.1*83 .45854 .00304 90 II *0 *1.10*0 .8188) .44892

(23) (24 )
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1~~M COPY FURNISHED TO DDC . 0

1*07( 1 — 
1*071 1

3.0 109986 5081131. 0108400. 0201190 5.44

. I . 02 009* (UN PO L O U V S 03 000* (US 041* U V I 0* 0060 COO 004 U 0 I 04 0490 605 PIt)

.0 3) (3 12.5538 .55552 .09089 50 34 13 13.6050 .1511* .99085 00 84 18 16.1*10 .15171 .00951 50 17 *0 *0.4001 .56955 .40955
9) 35 12 13.3212 •0058. .09035 7.9 31 *2 09.9147 .0558* .05937 II 31 *2 *0.43(0 .55000 .5,400 12 31 9 19.8306 .95,357 .49990
85 39 II ~3.S35s ..006* .94019 50 10 *1 15.5735 .0050* .0009) 51 II 00 *7.10*1 .55.85 •904•2 Si 39 5 02.8*00 .050)0 .9009?
‘5 4. II .8.0861 .07.901 .900046 33 50 10 19.17*2 .05151 .90987 II 35 9 15.940? .08050 .01907 52 81 7 08.5)0) .51016 .79000
85 4* 9 *3.0434 •*3817 .09973 50 45 4 14.1130 .58959 .04054 51 91 *5.5900 .40000 .90990 52 41 8 23,755) .oSIS3 .00000
40 42 0 ...751. .90803 .04900 5* 91 I 17.57*0 .0150C •00903 3* 4* 20 .3356 .06500 .09990 54 Id S 09.0017 ..lSIl .90550
80 8) 7 U..l078 .30000 .99900 SC 45 7 *0.0755 .01159 .00097 5* 03 21.0068 .50035 .00094 52 83 9 33.1094 ..150( .00090
‘I 89 8 14.3034 .10503 .40990 55 43 0 24.9*47 .45400 .090,0 51 93 33.5773 .10115 •59799 34 04 3 20.3464 .005(0 .,49~ 0
‘I 8?. ~ 30.0167 .20.09 .90009 3* 44 5 00.5930 .50005 .00099 SI 44 29.1415 .85050 .00990 52 4* 3 20.0439 ..74I1 •0~~04900 8~ 4 42. 131 .36080 .00940 5. 05 9 23.3570 .09750 .90001 30 95 00.3650 .55000 .98099 52 98 I 32.071. .87090 .90000
45 87 3 38.91(2 .60006 .40900 5) 44 3 25.0075 .0665 0 .94099 53 45 35.5955 .15651 .99009 03 I) 5 33 .3930 .11011 ,~ 9999
80 00 2 3..3010 .30005 .45949 5* 41 3 27.1430 .5830* .09909 II 4 7 31.001* .89068 .44099 5) 5 4. 52.3030 .01509 .55090
40 09 I 10.3714 .60000 .00494 98 98 1 20.0567 .09550 ,4~004 ‘0 .4 90.1005 .11111 .90590 53 I 45 75.2808 .05005 .95949
95 4 0  • 31.51)8 .0100. .94999 57 49 7 91.3250 .00507 .90050 52 4 47 *3,3455 .500(1 .94400 5) 0 44 10.0(31 .00100 .40900
33 . 4*  53.0030 .03008 .99494 SI 0 80 08.3905 .00509 .90904 33 ( 48 79.3430 .80652 .95900 33 3 91 73 . 9 7 4 2  .063 04  .50090
30 I 46 51.5018 .0000. .04491 31 I 97 18.3300 .90550 .00051 43 3 43 75,0755 .OOsSS .99900 33 4 40 64.8587 •10010 .09000
.3 

9 90 11.3514 .9008, .99909 7.1 2 98 74.9000 .65005 .90099 52 3 99 11.1434 .80505 .93449 53 1 0* 03.0904 .00500 .99709
33 3 44 1)4430 .30*0. .90999 51 7 005 13.2002 .9500* .90400 52 8 43 87.3413 .55.5. .90099 53 0 45 55.0807 .9090: .99,0, 0

00 . 4) .5.1.17 .03000 .49994 9* 8 44 80. .lp *0 .05005 .00099 35 5 93 83.0154 .80850 .00499 II 1 35 3 4 , 37* 3  .21115 .00440
.3 7. 84 05.3255 •U)0)~ .94900 tO S 9) 84.8315 .55080 .90000 Sd I 81 85.1541 .05555 .00000 53 0 35 53.5*21 .5*550 .00009
4* 8 4 )  81.8214 .00509 .49999 SI S 43 45.0150 .S5SPI .44000 32 7 40 35.700) •14126 .09009 93 0 37 15.1504 .60056 .00950
33 7 43 II...533 .65307 .49009 7.1 1 40 51.3400 .00000 .90004 55 0 35 33.1303 .00564 .95009 33 *5 34 97.3535 .36080 .50009
.3 ‘ 91 7.0..1I4 .0362. .49949 51 I 44 59.5075 .00*57 .00009 32 9 35 s5.41e7 .00160 .90900 53 1* 35 94.8530 .65450 .05095
5) 4 9, 11.3150 •6’~00O .99944 51 9 34 50.1945 .05500 .00009 52 (5 37 97~ 4394 .860)5 .90904 *3 Il 34 41.9)04 .10513 .~~05l0
39 l~ 3~. 00.0887 .03026 .99999 5* *0 35 41.1)13 .55951 .90009 52 Ii 34 45,3355 .59945 .49909 53 *3 33 90.48*1 .00000 .80990
53 51 30 43.3839 .0690. .99999 5* II 37 49.1005 •7I9*o .90499 63 (3 3~ 41.SV3s .14610 .99440 33 14 30 37.1312 .00008 .00999
SI (2 31 8. .3418 .5934’ .40009 51 13 30 42.5000 .III5~ .04999 52 13 39 30.3010 •SS506 .00999 33 *0 31 99.0041 •.0103 .09049
7.) 13 98 39 .9008  .320.3 .49944 5* 3)  35 30.3470 .08759 .00000 52 14 33 35.5030 .80058 .40959 3) 14 30 32.9913 .17500 .09099
53 5• 33 33.0939 .5308, .99449 31 *0 34 34.1*05 .05505 .90000 5) 13 33 39.1955 .11170 .00000 53 17 *4 30.9*67 .5000* .399~ 0
50 * 9  34 34 . 9 * 8 0  .6303, .99099 33 1* 33 34.43*1 .04300 .00099 50 *4 31 32.0399 .50000 .50000 53 10 05 04.1212 .04(0. .00000
33 II SI 33.7745 .00460 .99904 51 *0 32 32.111* .01510 .09000 52 *1 35 35.4107 .01011 .10900 33 09 37 11.951* .0)097 .50000
3) Ii 32 30 .01*2  .535,) .40994 51 17 31 35.0462 .15803 .09009 53 ~l 29 25.5353 .006 00 .994~~ 53 30 2* 33~~0394 •7 9 5 7 7  ,~~9~~59
33 10 3* 31.0230 .09800 .00900 51 15 33 30.0909 •75479 .99909 53 ~9 3. 75.7503 .0,000 .40009 53 31 23 34,7533 .0(517 .00090
53 1’ 33 29.0112 .00003 .99909 51 IS 09 28.1567 .~~55I3 .99009 7.3 dl 21 33.1807 .000.0 .99999 53 25 29 03.3030 .70l(U .00990
53 2. ~ 9 20..73, .,3037 .09904 51 20 3* 24.5455 .00004 .09090 52 2* 34 23.4098 .01100 .19444 53 29 23 20.1544 .40007 .34508
33 2*  2 ’  35. 0117 .0G00~ .90009 51 21 21 22.4713 .00403 .00090 53 03 20 33.9815 .09899 .04990 53 24 22 21.2(11 .0 5l7 .90001
53 22 .7 .0.0430 .03005 .94506 51 22 21 (0.5955 •09550 .09505 32 23 49 20.19)5 .00,00 .99906 53 25 00 25.9713 .0107, .00004
53 23 38 19.7.078 .90300 .09091 SI 33 28 20 .2030 .05S59 .09007 52 29 29 .1.5 050 .50*21 .00504 53 14 20 10.6107 .71089 .0~~993
53 24 3!. (0.2418 .3*06. .99442 81 29 28 19.09(9 .0*302 .59903 52 25 32 10.1430 .0026.. .9040) 53 51 *9 10.0007. . 7612 .00005
53 •* 34 31.18)9 .3(3,7 .99405 91 23 13 15.0083 .99045 .09959 52 *0 31 16.3804 .50555 .90*00 5) 25 15 15.5007 .47602 .90068
52 .6 .5 *..1881 •,300, .49974 51 24 22 17.11*1 .66*05 .04011 52 11 30 17.8044 .00100 .09902 53 20 *7 *5.3112 .60055 .050.3
3. 17 ~. 14.325. .llllj .44*41 SI 21 3* *0.49(5 .‘0100 .90040 32 *0 10 *1.1.87 .333~~4 .~~5972 59 9) 18 11.2111 .69010 .04083
‘.5 .o .1 14,8213 .,0741 .49920 31 25 31 *7 ,6152  .00079 .08053 7. 3 20 10 18.7073 .093., .09984 3) 91 (5 10.3504 .3,407 .41070
51 29 • *4..~~3. .4(611 .99861 51 29 *9 I5.58C0 .30045 .99935 53 30 *7 18.5333 .534(8 .50057 53 3d 14 (3.3(30 .6407 .0010
2. 3.  * 9 ~5.,2 * 2  .~~9,,0* .99032 51 39 IS *5 .0’00  .48301 .00410 31 3* Il 18.4147 .00820 .49059 13 33 (3 18.3537 .5 ‘7.~ .4006453 3 % 0’  * 1 .3250  .7110? .998*2 31 31 17 *4 . 7 935  .95151 .09063 7.2 32 15 18.4309 .0(0(3 .99454 53 39 *1 10.4344 .22662 .04998
3 3 3. II .1.0881 .... 3. .49799 51 32 18 08.1277 •00’03 .99590 73 33 14 14.5909 .00*18 .10050 53 35 *0 10.4823 .11080 .09491
33 33 II 9 .183 0 .0 2 0 -  .447,0 51 53 *5 14.1945 .0092* .9900. 34 * 3  11.1939 .598.50 .99983 43 10 *0 2 3 . 0 3*2  .8*07. .  .09003
33 58 I) 13.1578 ...00.. .99708 51 34 I’ 15.0850 .5505) .04419 72 95 *3 11.9250 .08669 .91919 53 07 9 27.028) .,0019 .00007
7 3, 14 5 0 .7 9 7 8  .5~~~J. .49830 7.1 35 33  0 7 . 34 0 0  .704( 1 .90030 5 2  36 1* 31.0930 .66350 .94953 53 30 0 2 1.0405 .902(3  .54098

(25) (26)

TAIL I I
SI004t ~~ 6 0*15). pI09 l0). 020349) 0.90

06 • ~, 8 ( 9 ) ‘UP 006*

50 3’. 7 ..9I80 .4,0. .94909
.3 9 . 8 34.101. .5004~ .99401
5) 91 7. . 4 . 4 8 2*  .00035 .90400
.0 •. 9 8.9344 .08099 .99000
51 43 3 20.555. .01880 .00405
30 49 5 35,3533 ..j110 .09000
9 %  *4 I 33.0844 ..I0’7- .99090
4 5 80 1 34 .2 * 3*  .11936 .00909

- •: .1.82.03 .O4SS. .99909
18 , 94  07.3,04 . . .03I, .09990
.4 • 43 l 8 . s . l . . ..3.0.. .49900
98 3 *2 09.1960 .100006 .94900
~ 0 9 4* .3. 5 3 8 9  .,0J02 .49400
‘6 (  7. 4~ .. .8341 ..208, .44400
‘4 3’. 59.3(03 .0017. 6 .99400
2. 7 3, .0.1* 38 .100,5 .94900
.0 -8 7  .7.J~~~7 .8069.  •94909
• , 3I. .0.0(3. .450, .99009

- ,  I. 3~o 9 7,3104 .4935’ .89400
• 0 * 0  99 88.899* .3555.  .99940
~~9 I) 31 82.1389 ~JC35? •94999
58 13 59 39.77.5. .0800) .99000
- 0 *4 86 17.3050 .05904 .00000
3. 15 17 19.4004 • .030. .94494
54 38 .4 3’.404* .9.49 .00999
30 (9 •~~ *1.5313 .60 93’ •9401’.
35 (0’ .0 .9.0630 ,,553, .99990
‘8 19 38 .9.385~ .,050. .99494 

0

55 3 3’ .4.007.8 .80180 .49949
55 :3 .9  5.46,. ..3~~26 .

40900
2. 2. .3 .0 .9191 .35046 .00400

0 50 .~U 97  21.3584 .23000 .09059
59 .8 33 .2.4,3, .43200 .04400

1 31.0301 ,o5898 .00997
(9 .4.13.0 . , .SS3 .00054

2. .0 I. dl.779* .03660 .90055
•2. .~~ ,7 31.3*50 .5033, .09002
55 . *8 • s.$130 .4509. .0040*

• 40 3. 19 32.  .945 .00052 .05002
90  20 14 ...**10 .135., .0400*
‘‘ 3. (3 .3.30.3 .3,0:, .09902
59 9? I. ..., 79*  • 15w- )  .04004
50 19 10 . 0 . 1 2 8 9  • 0667.  .09094
56 5’ II 10.7*0, •J9 ,9 .04507

(37)
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~,nIs PAGZ IS BEST QIJAL!TY ?RAC?ICA?LI
141L1 tSP F1~G.M COFY FU~~NISH~~~~ ?O DDC ~~ LIP

:‘.I S.j9’I • p3(113). 7*0849), 030349) 5~ 94

U 4 4 .3 006* (U44600) U I V 00 008 )  C~ 5 t t0P )  U 0 6 01 0151 (U6l(~ P) U V I 09 7 0 * 9  605,5,7)

* 8  5. 32 17.0*3’ .  .7.6593 .9*334 II 15 II 119.1112 .50855 .0533 1 II 05 10 30.1010 .00509 .40333 *8 91 42 33.5070 .00045 .88)37
10 7.) 1. 37.32.0 .07953 .0*935 11 17 01 *11.89*5 .50060 •0o337 13 01 17 23.0113 .50050 .40498 *8 10 5* 30.1578 .05586 .50337
3 , •. I. l..*030 •35o9, •01518 *5 15 88 *03.1010 .55400 .00937 *7. 55 *0 09.1405 .80505 .00308 *4 *1 95 47.1839 .05090 .05377

14 4~ I 1.2.-’.’~ 
.3560)  .06305 *7. 19 1* *50.3453 .00505 .90190 II 09 15 20.2*55 .50005 .41331 *8 38 89 44.1881 .60885 .90)31

*8 5~ .9 3s,43*4 .0103. .9*10* 15 2* 54 103.8050 .85500 .00331 13 79 *0 20.5050 .8050, .40)97 II 35 45 91.3331 .65050 .05937
18 90 •o 3 ’ .,83.) .9-2.5? •os$IS IS 11 8) 05.0)00 .08500 .85337 (1 71 *5 90.5450 .05*55 .05317 *0 16 47 30.0512 •50000 .8033?
19 5, 27 **.5)7.4 .59001 .003*2 IS 35 02 83.8030 .11151 .80331 06 12 *1 90.1815 .59555 .45317 10 37 08 98.0350 .55500 .06117
19 59 .0 l,.00.9 .71003 .953*5 13 24 01 00.0713 .81180 ~5I2$1 II 75 1* 14.9545 •S0llS .05340 IS 35 40 33.0*02 .00050 •001)7

4 * 5  0~ 3’, *1.1880 .s(41. .9*511 04 30 04 44.5446 .01150 .80337 *5 74 1$ 94.0060 .50504 .053*1 10 30 44 30.4210 .54850 .90*31
lb 8. 3* 31.8*94 .~~ll5~ .90129 IS 2% 54 55.2154 .95111 .96)97 13 15 9 30.3050 .08869 .46351 14 45 43 15.1667 .75003 .51331
I I  8. 3? *4.3809 .07500 .40521 19 00 39 70.9459 .80595 .9*337 35 10 1 43.8855 .58055 .053*1 *0 91 42 27.1030 .40050 .45311

IS I) 29 *5.0.30 .7.0599 .0*335 34 3) 57 12.90.0 .90590 .~s*37 11 77 7. 94.7910 .95405 .9*311 04 80 4* 25.2318 .70450 .55331

10 89 23 .....755 .00549 .99 *31 13 14 18 40.10-15 .55599 .86137 II II S 41.1373 .15110 .55311 35 63 45 09.7.018 .00*05 .95134
*4 09 3. 41.0439 .00500 .8*330 15 25 15 04.0310 .05555 •0S$)1 *3 70 1 36.1060 .555*5 .95397 16 40 10 03.55)9 .36004 .90333
00 06 19 23.3404 •,010& .95134 IS 30 84 40.1(11 .51111 .5*331 II II 4 38.5055 .01151 .983)1 35 03 3* 25.4347 .07505 .0033)
10 01 II 90.8044 .55155 .9*334 IS 35 53 31.3485 .50580 •0$3)1 *1 5* 1 51.3955 .05055 .40)31 *6 48 31 10,0758 .65005 .95335
*4 0* 1 0 35.156? .55089 .55331 IS 50 10 34,5585 .58658 .85391 15 50 0 05.5153 .55000 .95330 10 41 30 *7.5033 .07005 •0l314

18 00 18 38.16* 3 •OSlOo .003)1 13 39 01 00.7981 .11101 .9132? 11 53 3 44.9311 .00500 .45)17 10 40 35 18.5530 .00000 .90353
38 lo 13 1 0 . 7 . 3 0 3  .08603 .4533 1 15 38 33 47.1171 .58550 .083)1 11 04 S 50.1511 .05550 .05911 *0 40 34 *1.01*2 .70040 .91302
18 11 Is 35.9187 .50571 .00337 *5 38 90 94.1039 .35055 •01331 05 I 53 223.5030 .50151 .953)7 14 SI 39 15.0755 .00780 .55005

*0 13 12 12.4)7* .50010 .95)31 13 38 40 42.5506 .98055 .00331 *5 1 52 214.9141 .51511 .90337 14 5*  30 19.4181 .00004 .05040
18 13 19 38,5985 .90575 .00351 15 31 97 30.3490 .00705 .95937 15 3 01 111.1701 .10111 .0*3)1 35 52 31 03.0930 .0(505 .1624)

1% 18 01 1,.1919 .11,01 .90351 05 30 40 34.0153 .70006 .053)1 *0 S IS 109.5113 .50560 .00337 10 53 35 *3.5018 .0590* .05003
* 5  13 14 30.32*3 .10.11 .00331 15 38 45 34.9)05 .00050 .053)7 *5 4 10 191.5530 .10111 .50331 10 *6 20 15.2314 .50501 .40365
*8 70 0 90.0030 .60057. .0033? (4 40 44 32.1510 .05950 .86337 10 0 15 105.0110 .00505 .553)1 16 33 20 19.04)9 .05501 .98005

1* 11 I 84.5003 .055CC .05131 *8 5* 95 30.9800 .05595 .05331 II S 17 179.0188 .00558 .0*337 10 56 2? 13.1041 .5000* .00202
10 1o 7 87.8904 .5500* .04331 *3 42 42 25.5909 .05151 .0*337 *5 1 70 110.9107 .01510 .15395 15 57 38 *3.3255 .09011 .00212
25 79 8 7 .0 .4(07 .8555, .9*337 15 4) 4% 50.2409 .05506 .00)37 *5 0 17. 101.0034 .55565 .05911 15 45 25 *1.6212 .00500 .85229
(8 II 5 53.7.35) .5905). .45537 17. 98 44 34.3453 .14111 .05336 *4 9 10 135.5571 .55505 .05331 10 7.4 08 18.04)7 .00050 .90270
14 14 4 30.7003 .8500, .95331 *5 85 39 32.8715 .08055 .00330 *5 10 73 1*3.0318 .95090 .05331 IS 85 23 14.8012 .97055 .0021)
18 03 3 s9.*861 .56559 .001)1 13 40 35 31.5455 .55050 .05937. 06 II 72 147.1435 .00505 .113)1 18. 81 3d 13.3250 .67)60 .0629*

10 03 2 83.4094 .18502 .50331 17. 01 37 50.3355 •ll~SS .0809) II 10 71 101.488) .956*0 .05390 18. 83 dl 18.1610 .30050 •40301

19 64 5 37.34*5 .00011 .15311 IS 80 34 10.505’ .75555 •903)I 15 13 1* 135.4230 .60005 .0*237 *4 03 20 17.1439 .46005 .48)05

~ 

*9 55 ~ 71.0439 .05050 .80331 0* •0 35 3.5453 .55550 • ,5935 16 *4 00 120.8215 .05040 ,91317 10 89 00 15.2518 .03090 .0*324
Is 3 48 d20.5835 •I050U .90331 *5 95 38 17.1511 .05055 .05)19 18 II 84 129.0599 .90005 .00331 18 05 15 10.4076 •00~~l5 .0035*
10 1 03 325.9173 .00550 .06397 *7. 51 01 10.43*5 .11110 •86331 10 *5 01 115.4313 •65015 .40537 14 68 17 00.5033 .40040 .04)34

1* 2 l~ 219.1013 .0500. .05331 15 52 32 15.6102 .55005 .00)6* II 11 51 113.3400 .85509 .40557 14 81 II 03.4007 .00090 .059)4
11 3 9% t3..2170 .58006 •0l)!7 I’ 55 3% 13.3495 .70059 •01291 00 11 85 135.545) .05700 .95)31 18. 64 13 00.0150 .54599 .40)34

*5 4 50 *59.0858 .55950 .503)) 13 34 30 *3.5895 .88000 .54003 15 II 89 103.5499 .05000 .05331 04 60 14 03.5112 .00090 .90)31 
0

II 5 10 *52.0040 .55905 .1033) IS 53 09 14.1033 .05805 .95571 *6 dl 03 93.3516 .00005 .9*5)7 (5 15 *1 07.0038 .00550 ~~~~~~
1* 6 75 *63.0131 .55450 .0433? 13 45 II 39,7213 .80797 .00377. 10 2* 83 03.4014 .94800 .95331 18 7* 10 (0.51*3 .0(300 .09537
13 7 17 110.01*6 .06407 .50331 *5 37 37 04.7033 .08097 ,95377 18 23 0* 55.5039 .50006 .95337 *4 72 3* 31.0945 .00900 .05591

1* 6 05 170.5(02 •009S2 .55337 10 10 20 00.3555 .00007 .50*03 10 23 40 *9.4387 .05005 .45331 18 19 10 90.4101 .00070 .98537

15 9 15 143.3900 .50905 •053)7 15 SO 03 *5 .3400 .0505 0 .00001 18 24 30 05.5155 .65505 .9*337 *8 74 ~ 36.0930 .55057 •‘~~~~~~ 
0

*5 IS 14 I50.,l,I .59950 .40337 13 40 34 10.0(02 .50940 .0930* 10 25 SI 75.9110 .58080 .95331 78 75 I 99.0510 .00050 ,l~~331
13 31 13 352.1045 .00030 .95531 15 81 03 10.990* .09556 .04)11 10 34 37 11.03)5 .00005 .48331 10 78 V 43.3970 .00050 40331

*0 *2 13 104.1273 .85509 .ll3)7 IS 02 02 11.1511 .0lll~ .50311 16 27 35 87.5712 .00000 .05357 15 77 0 03.0990 .90050 .90)37

3d (3 10 340.1133 .05005 .95)37 11 03 0% 11.1552 .00055 .00)03 15 05 55 89.8150 .58500 .00331 II IS 5 96.1641 .55300 .99357

II 14 1). 134.5558 .05500 .98331 13 54 II 10.5000 .08007 .80335 30 dl 14 00 .4*41 .90000 .05391 IS 74 8 54 .3340 .09055 .00551 0

Is 15 59 *39 .3455 .05050 .90331 15 55 28 15.1050 .00 055 .00)9) 15 35 5) 34.04)9 .09035 •00331 16 85 3 00.0013 .09500 .06331

(11 (2)

1*076 LOP 10071 ISP
(NI 100*86 700*43). 018444). 000344) 4.99

U 8 6 Ii 00*) C0617iP) U 0 0 03 PlO) 6350(00) 03 V 9 01 043* CU51(070 U 0 6 (3 008) CU401.800

01 31 2 *6.5)3* .1*580 .08337 11 47 00 *7..*439 .00005 .40003 15 IS 57 3*0.3(52 .85555 .9553) 15 84 67 17.0458 .00000 .98315
10 02 1 81.5312 .00050 .05937 17 85 34 10.0807 .55055 .08277 05 13 60 613.0)15 .55555 .90331 10 05 18 *5.8703 .00300 .05321II I) 9 05.333* .50550 .00337 17 40 33 *3.0*38 .00000 .90546 30 18 88 185.501, .50505 .05337 IS 40 15 20.035 .09501 .403)3

~ ~ 
17 1 78 100.0915 .05650 .05337 *1 57 23 10.1175 .6000* .40043 II 04 51 71.1060 .55855 .55391 15 18 1 31.0154 •0050 C  .98337

5, 8. Si 218.3030 .55055 .05337 17 35 32 15.5012 .9005* .05105 II 11 44 113.5002 .05050 .05317 10 07 19 11.7055 .0550C .09353
I, 1 II 350.0575 .55053 .05331 I? SI 3* *0.5335 .4050* •00153 00 16 53 50.0569 .00870 .50337 18 40 35 23.5048 .50650 .05)35

( 11 2 II 305,1315 .48505 .40)37 17 32 30 11.52*5 .59001 .01151 II 10 Sd 03.7055 SIlOS .05331 10 04 12 23.3402 .05560 .05537
*7 3 18 193.8930 .55590 .00)57 31 33 20 11.5035 .58501 .90072 II II 0* 19.1411 .0050* .55337 13 75 3* 51.45)5 .05400 .903310 31 4 70 385.5167 .09507 .953)7 11 34 00 11.0107 •l9IS* .05005 II dl 55 59.971) .55555 .903)7 II 71 (0) 29.9910 .08706 .983)1
*7 5 11 179.1001 .05850 .55337 *7 03 01 14.4059 •S5011 .05541 II 21 50 55.5485 .55040 .95)37 15 7? 9 35.3*02 .Gt000 .00237
I? 0 ii *71.1333 .11150 .813)7 II 35 10 31.7516 .50051 .4505) II 33 15 11.1005 .08058 .08337 (0 7) 4 94.5550 .30006 .55331

17 I 14 *50.1013 .00000 .9*3)1 17 3. 74 (2.3038 .55053 .01130 35 31 55 01.5~ s2 .554(5 .053)1 *5 75 8 05.2055 .50300 .05)37( 17 4 73 *14.0380 .55055 .403 *7 11 30 25 *0.1111 .09901 .90104 15 30 50 03.0010 .50600 .003)7 18 70 1 93.3073 .95070 .05337( I? 10 70 191.8501 .09008 .01331 *7 00 2* 13.3730 .00801 .04*37 i. 37 04 08.9335 .80500 .053)1 10 71 8 40.2033 .57870 .05337
*7 II 71 I91.503~ .54000 .05337 11 01 2* 10.3)10 .989)9 .40283 10 Id 03 36.31.3 .95505 .05337 II 15 1 49.9550 .000’9 .~ 5337[ 10 3d 15 113.7316 .00000 .45)37 *7 40 20 03.5930 .79007 .4520* II 10 13 U~I4I0 40000 4033? 10 70 2 7.1,0079 .57506 •5S)31
37 33 05 136.0610 .05054 •11331 07 *3 *9 10.3711 .70000 .9031 15 34 1* 49.5050 .55505 .4*331 *5 86 I 38.3*5) .9007? .95531I? 14 65 124.3939 .SIIlo .453)1 *7 09 1* 17.5135 .9*850 .45302 18 II SI 80.0039 .0000* .95337 5 4* 1 30.49(3 .06)00 .93331 II? 11 6? 315.8*57 .00505 .55331 37 55 31 14.0307 .60005 •40)29 II 32 40 83.5313 .05605 .55337 30 0 51 280.0955 .00040 •9s331H 10 *4 05 *13.3785 .59554 .903)7 *1 00 10 08.39)0 .11101 .45333 II 3) 98 95.0935 .00055 .00351 *9 1 10 *04.8030 •OPCO’I .95337
IS 07 55 051.STUI .05000 .15337 I? 01 30 55.0070 .18059 .90335 30 34 47 31.5000 .50544 •45331 14 2 1. 109.S?3s .4009: .9 5 37 7
*1 15 54 *83.35)0 .085,4 .05137 I? 08 *4 *3.7510 .30505 .00330 II 38 00 34.5950 .66560 .053)1 04 5 77 100.8459 .04007 .553’ !17 *4 .3 05.3)10 .55659 .90337 11 59 13 29.54)9 .70000 .90337 23 30 41 30.3302 .70050 .05337 0 8 71 070 .5955 .16000 •00591
*7 20 8. 01.3155 .30500 .05351 Il 70 12 01.8507 .00005 •Sl))1 OS 31 40 00.93*0 .10150 .0033) 19 5 74 *87,1504 . 0 5 5 0 7  . 9 5 3 37‘1 I, 0* 83 05.4501 .85100 .05331 17 71 II 39.033* .00550 .05337 10 35 43 57.6105 .55050 .00331 00 8 74 111 .5887 .7008’  .95 371
3? *3 50 08.3930 .00050 .50331 17 12 14 31.3512 .88500 .93337 II 39 42 31.5452 .30630 .09337 00 7 73 35.400) .40104 .0.5)7(7 0) 50 *5.0078 .85050 .05337 17 73 4 94.3595 .55989 .003*7 15 45 4* 03.3915 .00600 .0*334 I’ 6 70 0,0,9373 .50(05 .01)37
0~ 34 II 73.1375 .000 05 .00)31 11 )9 P 37.1010 .58500 .00311 *5 41 45 21.7305 .59065 .95)31 10 0 7 1  152.0100 .90556 .05310
*1 51 47 01.09)0 .09552 .90737 07 15 7 30.0238 .00569 .053)7 *0 03 39 00.0415 •SISIS .00939 10 15 18 1)3.0399 .100S0 .00337
*0 20 58 01.8461 .70002 .0.331 17 76 0 42.5517 .80354 .03337 13 93 30 (5.9773 .11151 .05101 10 II 00 1)1.0054 .06057 .0033117 97 95 .3.8318 .90111 .053)7 17 11 3 05.0894 .70045 .05337 II 94 37 *1.0400 .95080 .053*0 II II II 004.3990 .06800 .96131Il 20 39 85.01*2 .05817 .0*357 (1 10 4 43.1070 .35585 .5133? (3 43 35 35.1355 .55555 .00)55 *4 13 87 009.5095 .03000 .05337I? II 33 54.3799 .05505 .98397 Il 79 3 31.5575 .85509 .05337 18 95 31 *9.1490 .050(1 .95110 *0 18 88 1*4.303! .07970 .05)57

• 
*7 38 00 13.10*2 .58505 .05331 *7 II 2 35.3939 .05550 .95337 18 41 34 *3.0055 .80503 .53315 15 15 03 159.0901 .60080 .053970 It 3* 50 99.0231 .54093 .55)17 17 II I 55.0*57 .85880 .08337 15 40 3$ 12.0511 •15151 .90*00 10 18 14 1~~5.5344 .05500 .05937II 32 30 84.8007 .0166j .98)37 (7 Il 0 50.3716 .55055 .00)37 II 49 31 11.0315 .11111 .88516 *~ 17 02 99.9107 .05000 .003))*5 33 99 43.5930 .55800 .05337 *8 S ol 359.5933 .559s~ .0533? *5 IS 1* 11.3*53 .58112 .11000 00 *0 00 04.5359 .0 5 7 0 4  .45311
*0 38 40 85.1915 .60506 .053)7 05 I 05 051 .7350 .50059 .08331 II 11 35 15.8015 .85653 .97555 10 (0 02 04.1503 .67095 .0833?

O *7 05 41 30.0156 .05750 .553)7 18 2 70 304.9559 .05005 .0533? (5 55 dO 10.0505 .5550) .01504 19 dl 55 50.3457 .68059 .553*7*1 14 40 35.3030 .51516 .08337 II 3 15 *07.0060 .11110 .05337 IS 51 35 *0.5001 .55053 .57700 *9 5* 10 65.1508 .55805 .90317 4• 10 37 40 30.9147 .55550 .90377 (1 4 71 105.3535 .05505 .9533 7 II 54 dl 10.0073 .86503 .47799 *0 30 *5 11.6053 .50550 .0531117 35 44 35.4715 .88507 .05337 *5 3 74 173.0311 .88050 .0513? *8 II dl 15.0951 .55503 .97740 II 0) 17 74.4930 .75050 .00)37It 30 93 35.31*1 .95695 .90317 II 8 73 061.3000 .11115 .85337 13 II *0 *5.0838 .51113 .57*34 19 24 11 57.5)10 .94559 .45137
*7 40 92 08.3934 .85851 .05331 IS 1 79 *08.0859 .95869 .95337 II It 34 18.8009 .8555) .97993 *0 03 38 01.8490 .49559 .9555700 43 51 35~~9733 .5594 ’ .00435 33 5 ~3 204.0555 .55055 .55331 30 0. 23 01.2352 .11132 .55990 3923 08 09.04.0 .00050 .9*3)717 45 98 33.7.755 .4505 ~ .00394 15 0 70 *95.2433 .57060 •01317 15 50 10 11.0)15 .54500 .45540 14 07 83 15.1509 .15119 .08357
*7 43 30 2. .9107 .75505 .087.38 II II 71 *50.077) .95515 .00337 *5 60 00 13.5800 .1411U .40*61 *5 05 01 50.0507 .06580 .803110? 49 3* *5.3038 .6550’ .05333 II 33 10 435,3~ 33 .55555 .80337 06 61 OS 11.0462 .55054 .48300 10 38 II 90.5651 .85509 •9138710 05 30  *5 .1570 .505(0 .95325 II 10 80 (35.1155 .85755 .06337 II Id 19 10.0510 7358* .98278 (0 30 II 46.5351 .59904 .463310, 40 30 50.0470 .11107 .45*14 11 1) 58 014.3450 01111 .90337 30 53 15 10.1355 .59559 .40991 *0 11 40 49.0181 .00509 .559 47
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THIS ?A~Z IS BEST 
QUALITY PBACflC~~~~

0 Th~M CQt Y F7JRNOISHID ?Q DDC
SAlLE COP T 6IU (10

Cot 7003.1 • 59(0/30. 010919). 0313493 5508

‘I 4 . 0 . Pl~~0 60*4010) 83 7 V .3 PU) (05(550) U 0 0 .9 008) 6350(05) U V 0 0. 0 0 6 )  C’.’I,~~’)

*0 3o .5 35.9304 .00.87 .45331 *0 3 76 110.5504 .05055 .58337 00 9* 06 7.571* •01013 .94901 01 2*  40 72.5002 •. ‘.3 , 45’~~ . 0
*0 33 40 31.4*3 .8.040~ .9033? 37 1 7? 102.7*01 •55•40 .00337 20 30 27 7.7*91 .00619 .90288 5* 22 48 61.009* .r~~~ - : •9o53 7
*5 34 4. 36.3034 .1151.’ .8033? 35 3 70 173.3735 .‘S505 .50337 50 33 34 1.8504 .50019 .0*243 2* 55 54 83.6904 .o:’. . .95337
19 *5 4 5  51.0351 .85007 •00197 2* 4 73 160.5467 .90050 .90)37 55 30 33 7.8330 .05514 .90350 2* 24 38 84,5134 .Li’S .49*3?
I, 30 44 39.3930 .111.) •95331 25 9 79 365.3583 .69550’ .083)1 35 93 39 5.0338 •56819 .44302 21 *1 *3 58.29’S .s -Ocs .05377
15 37 99 27.1953 .85005 .003)7 *0 8 79 (50.1457 .55115 .453)1 05 14 25 0.0394 .011*1 •00107 21 28 52 50.8159 .78503 .75)37
10 35 04 99.0399 .11119 .85331 26 7 13 048.6722 •01150 .053)) 15 3? 3* 5.902* .55551 .07200 3. 27 5* 95.1541 .0.tCS* .46537
10 39 01 24.918) .0000o .05314 08 I 1* 193.7(21 •ISSl0 .05337 50 38 II 0.6010 .55097 .97340 21 25 30 83.8162 .‘5I ”9 0 .90737
(0 4, 00 20.0353 .9SIS~ .85334 ii 8 71 031.1854 .80*,. .85331 35 31 20 10.4(01 .5.653 .97052 dl 00 49 90.6130 .8(740 .10)97
IS 4, 34 10.5583 .18111 .95531 30 II 50 191.1135 .55851 .90)9) 38 00 II *1.3911 .10553 .5555* 2* 35 45 39.9933 .55555 .163)7
*5 94 1* 17.5005 .11111 .85323 ii 1* II 2*5.65)6 .05000 .90)37 55 01 10 *0.9507 .55083 .58*85 3* 11 47 35.5(30 .80905 .05537
15 83 17 (8.1550 .95085 •15317 00 10 67 108.990* .50580 .45137 00 53 (7 13.051. .0585* .05300 3* 95 81 35.5102 .09605 .05331
19 44 35 34.69*3 •68Ill .93279 29 13 54 334.0523 .90550’ •953I7 35 53 IS 19.0411 .8005* .45460 25 39 45 31.0301 .07000 .00397
*0 95 35. 11.89)4 .01151 .45230 26 *9 43 *90.6011 .09004 .45337 09 44 10 (5.4349 .56555 .0030* 2* 18 44 25.8784 .92740 .08134
30 95 24 12.4796 .61110 .0*334 5 3 *7 .  89 104.8367 .~~l000 .55397 29 04 10 (5.5530 .08555 .90329 21 35 89 24.5530 .01005 .08537 •
19 41 3) *3.8439 .35474 .45087 79 68 87 90.308! .3905’ . .05 337 2• 84 39 *0.0530 .00800 •00332 01 36 42 30.0050 ,~~90 l0 •98236
03 40 33 00.5401 .D•353 .57994 7) 11 53 44.910 , •4955’7 •45)37 95 87 10 31.8009 .55550 .90300 2* 37 91 01.1004 .53’.OI .00337.
*5 40 31 10.1540 •.5959 .47737  20 *5  0* 00.0210 .00801 .95937 38 81 Il *3.7(3* .50850 .90)34 21 90 04 *4 .4040 .60007 •90392 0
08 4’ 39 5.660? .816*5 .9734.’ 45 79 45 54.901* .54950 .0533? 29 54 15 33.6712 .08000 .00337 21 30 30 15.3483 .07000 .90323
* 5  ‘061 .9 5.285) .75008 .47303 19 59 39 40.4354 .75907 .15337 00 76 0 *8.1500 .00015 •01537 21 90 35 *4 .3436  .70041 .96210
0# 43 48 9.0353 .04037 .51207 3’ 32 45 11.0354 .05500 .0*33) *0 7* 6 35.5803 .05800 .04)9? 41 91 37 19.1935 .05971 .0*217
15 53 97 8.0181 .10511 .07273 50 22 41 70.0338 .II50~ .01337 70 12 1 33.3847 .50560 .00337 2* 90 38 11.3634 .00001 .55204
00 94 43. 0.0349 .50907 .57208 25 23 95 81.5598 ,P0401 .06*3? 3’ 7) 8. 55. 5 712 .05 ,90  .4031? 21 05 35 *0.0802 .59003 .55573 0
00 7.5 3 .  5.6904 .04407 •9130) 10 00 55 43 . 7120  .55000 .95333 08 74 3 38.7121 •SS,60 .49317 21 44 34 10.999* .*‘004 .07915
*7 7.0 20 9.3939 .80094 .47981 2 .’ 27 38 39.5113 .50809 .0839) 38 75 8 41.8509 .8*100 .05317 II 8* 33 4.5588 .70507 .97690
IS 57 23 9.0450 .. 1959 .91811 29 2* 45 48.5851 .0500’ .99)37 20 70 3 44.5.38 .06630 .90337 21 46 Ii 9.0519 .89*1.’ .07287
10 50 .•i 12.3939 .50008 .91798 3? 37 42 ‘2.8957 .60503 .95337 35 71 2 45.5430 .00590 .903)7 51 81 30 ..2355 . 6 5 0* ’  .00770
18 40 .1 93.0003 .41*1 .9793 7 26 98 51 8..I407 .03003 .053!) 50 70 1 51.8394 .52700 .90334 21 46 30 7.0344 .00*0! .86054
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‘ 5  ~ •. I’.’..02. •..d - -‘ .90331 33 U 08 2.4485 .4535~ .69587 24 33 32 7.3253 .0032% .95822 35 17 07 45.2103 .13054 .90337
‘4 I .•‘ 12..,?.L’ ~~~~~~~~ .40337 33 30 15 3.9430 •‘8%80 .14551 ‘. 3~ 31 4.4590 .02047 .934*1 5’ 55 80 43.8883 .60 17 .94350
‘8 . .9 02 9 .. 7: 7 •. - 3. .2 # 0337  35 7.2 (8 9.3838 • 500 98 •0728 1 ‘ . 35 30 4.3 553 .05003 .09339 3% 19 95 35.37*2 .0 I’ .CI .953)7
‘9 5 .3 Il, .0l*3 .- 9*.. .4p831 33 s3 00 ~.9337 .7)031 .43131 28 36 4 3,7*24 .03130 .92903 35 05 48 34.2121 .93060 .40737
30 • 6 1. l..4~~9 • 2~~o • .95 531 33 7.8 *2 8 .5*42  • ‘4 6 28  .03092 79 31 30 2 .0003 .00214 .73017 95 2* 95 93.1018 .b 930 .40 3 37
1 7. 3.. 3. ‘ • 7 ~~ •,03,G .4 * 3 3 7  3’ ‘7 0 0  4 .2305 .00)1 I •96t38  34 35 27 ( .9090 .833 1* .81924 3% 73 02 l9.363 .~ • 

o , 7 7  ,9~~ 3 7 7
31 8. ., •0.0’.4-~ .2 .loJ •‘13)0 33 56 II 9.5*02 .09508 .97514 34 35 34 j~~fl45 .00580 .47584 35 79 41 24.533’ •O’ C’2 .00237
30 1 7.~2 ~ 5.3*3* 2. 23*~ .~~,717 33 57 • *2.5221 .07991 .98129 35 05 33 .8030 .02313 .33811 35 29 40 23.9394 •~~~‘07 •0o734
33 0 50 ‘*.3.*, .9.323, •‘,371 3’ 49 5 *3.3036 .59550 .00019 30 SI 28 .8107 .50840 .15464 35 0$ 3’ 31.0821 .51005 •053S5
35 ‘. ~- 1 ~~~~~~~~~~ .J~~J 2 . •‘2,337 33 1• 7 13.3509 .05560 .46201 34 02 23 .180, .50790 •~~7l81 35 24 30 19.12*2 .07207 .90)7.0
88 6 .. ‘. .. ‘ *,~ • .‘ ,- ‘. .*.3’? 33 80 6 41.4585 .05060 .4812* 38 83 02 .0334 .0*538 .62152 34 00 37 18.9*87 .~ S’P 3 .00318

~% 15 .; ?4• ,•~~~9 . o~ J~~J .** 771 3! 83 7. (0.1*95 .00508 •0a332 34 04 11 .0754 .05050 .07874 ‘7. 20 54 *8.0907. .2(031 •99 ’*
3’ 3. ‘3 ,‘..lO • .8.320 — .003 3? 1% 02 8 20.5000 .05590 .95335 39 84 38 .2386 .00751 .109*7 33 50 34 13.9181 .10000 .451,4
‘3 I’ 7 3  *.. 3 7  .~ ,~~ ‘ ,3o 337 33 69 3 20.6*36 .09353 .09337 34 88 (5 .5303 .64803 .22408 35 33 34 11.1032 .~ tC58 •,7 c1
‘ S  14 7-~ *1.1,3. ,..57~ • •.,4? 37 88 3 37.2101 .60453 40537 74 9? 00 .9021 40500 .37707 33 31 33 4.882* .22105 .074 76
.3 I’ -‘ 1 ~ ‘.‘.. -. .. 335) .‘.,531 33 4~ 3 *7.5552 .29495 .96337 34 85 11 (.8)55 .00425 .42733 33 32 92 7.4998 .7251* .48499
.1 I’ 3~~~~~~ ?~~*3*0 .J 31 •‘.933? 33 8.0 6 33.0505 •SS815 .4533? 38 84 10 0.3348 .90503 .882(4 35 53 3* 8.3333 .2 034 .50029
‘3 7 1  •~‘ ., .r2 .~ .‘lU.’ ~~~~~~ 34 0 *~ (08.4156 .20001 .99337 ‘0 50 38 3.3758 .00151 .77249 77 34 33 5.3637 .. 1*l .9*418
02 3  3 *~ •00

~~~~-~~~ ~~~ 3fl 37.7 ~* 1 84 *20.3340 .‘3?00 .40337 34 31 19 0.0530 .40116 .04801 33 34 00 8.1594 .8110, .08277
2% 3 . * . . , , ., ..~. .3312* •3 . 3 7 7  ¶4 5 ~ 3 030 .333’ )  .“l0) .50331 38 02 (3 5.1687 .00849 .90925 3% 38 05 3.3121 .‘?lll .70807
‘S S 8’. 5 -0 . .  7 . 7  • 1; 0 3 .  .‘...2 7 1  34 7 03 *13.503* .05300 .95331 35 33 Id 8.910? .90429 .99348 3% 37 17 2.3712 •6 ,t259 .0073%
9’ 2 *  * ‘~ 7~~.., o. .7 ,2.2 .*. ‘ ‘7  5* 4 00 (33.3399 •~~‘363 •0~ 331 30 99 11 7.50)5 •00513 .08)30 3% 30 34 1.8587 ., 38.4 .53741
5’  ~~ .4 !3..573 .3 ,3. ~ .*t!’l ‘0 *3 107.3395 •‘5230 •95337 34 55 (5 0.3330 .40063 .974(5 35 39 33 1.20*5 .~~349l •91715
‘3  2 7  •.9 5...85 . 9 , U 1  .90777 34 0 30 99,37.9 .1500? .50331 34 35 0 10.9540 .59003 .0793% ‘7. 40 t’ .8087 .)‘ o15 .07 977
31 ~. 92 dl.. 7.7 .035., .‘,337 4 7 33 95~ 3335 •97305 .903)7 35 37 8 33.7053 .55551 .05*73 35 SI 03 .37*. .2.044 .14713
70 2~ 41 38 .,(38 .33 93,  •*~~? 7 7  34 0 31 40.1601 .91317 .00337 34 35 1 14.7131 .50588 .05274 34 50 3) .2(0* . 2 7 7 , 1  .34417
19 2. 9. 23. 919 47)9~ •907)5 34 9 78 40.4167 .05099 •95337 38 59 6 08.7553 .00611 .003(3 35 83 51 .1844 .71743 .*0P95
3* 21 39 *9 .1393 .o’0.~ •.t .3: 3~ 10 ~s ‘7.5030 ,9440’ .90337 30 40 , ii.0585 .55005 .90333 3% 89 20 .7535 .‘ C 7 ~~4 .13571
9 % 2 3. *1.9385 .1210* • 9 # 3 7 3  30 53 7.9 71.3330 .1S’)5 .9*337 38 81 9 91.3235 .90080 .00)34 33 43 *4 .3531 .213,03 .2794 7
3$ 2* 37 43.3490 .6’) d* .2024* 38 Id 31 84.4043 .05451 .39137 34 62 3 33.0236 .80551 .00358 33 05 *5 .9598 .21’84 .51954
3* 3’ 34 19 .3039 .97322 .~ 0 I 9  34 1’ 52 02.0553 .3850’ .96337 34 03 2 24.4180 .580*5 .00337 39 47 17 1.0811 .03832 .31*38.
3% 3*  37. ( 1. 5 2 3 ?  .0 .0 04 • ‘~‘ 2’ 38 (4 ~ t 30 ,0*21  .30000 .00337 30 04 1 20.1067 .05008 .9033? 33 46 *6 0.1212 .7’ l lb .00379
.31 3. i• •.~~~... .O003, .01.34 ‘4  I! ‘o 50.7504 .50305 .45337 ‘9 85 S 33.5030 .10500 .50351 33 99 13 3.014) .8.1320 .734,9
33 33 31 0 . . 7 9 7  .p’)6(1 •9* !38 3. 44 64  39 .9046 .77203 .063.77 33 I .4 224.303 5 .08580 .95391 3% 40 *9 1.5003 .13*25 .0401*
3 0 3. 3. ., ‘I49 .5 0,3* .99,92 3. 31  80 47 .3290 • ‘590’ .10337 77 I s3 1*8.3930 .50590 .003)7 35 51 1) 4.9141 .03688 40054
33 3 3*  3. .41 .90563 .92*37 ‘0. 40  41 47,0430 .8.797 ; .45337 ‘3 1 53 3*2.9304 .59580 .90337 35 33 *0 0.10*3 .67035 .9)142
34 3* 30 8.3~~5• .63*00 .5130 0 3. 34 88 85.8107 .05000 .99)31 75 3 8% 137.8431 .00090 .08357 33 33 II 7.4501 .57613 .44096
31 3? 29 5.395’ .90*69 .79654 ‘8 39 44 37.1067 .500*5 .40137 30 9 85 *51.1211 .05500 .003)7 3% 38 IS 5.9308 .57.70 .51000
3$ 1. .‘ 3.8545 •33337 .69354 38 31 89 38.5330 .SSI0O .95)37 33 5 30 95.415? .55555 .05337 35 $3 9 *5.533) .5033,2  .910 55
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FROM COFY FURNISHED 1’O b~C
413,1 11 *812 *30

,,I 0.~~0., 
. ‘ . 0 1 3 )) .  PI94l9I~ 024 : , . ?  8590

, 9 • .: Po l l  o . 9I0~~ PI 4 9 0 02 0(0)  3,3550900 U 0 6 Ii 0860  C US ( ( 651  U S 8 59 5 * o ’  t~~ O’ l  •,

~2 5• 8 2.~ .‘. 32 •.0200 .00*39 Is 40 34 .9573 .1,004 .25862 3? it 34 19.7355 .50052 .05375 35 (4 47 89.80(3 .7 • P7 .90772
32 5 ?  1 * 8 .0594 .5965. .90330 34 42 II .400* .5870* • I0057 57 30 38 18.1814 .55661 .05319 35 *5 46 5~~,0S10 •0’~~~7 .043’!35 7.. • 184193 .4)50~ .90357  78 0 3 35 .407)  .50754 .15911 37 IS 53 11.8003 .85655 .47037  30 *0  01 03 .4 3* 2  .5 - S O  . 2~ I’’
11 5* - . 3i,*7~~, ,iSlOo ,93 530 38 68 *0 .06(5 .55885 .25118 31 15 31 4.4101 .50057 .97856 35 II 48 34.3350 .9:54: .0s5’’
Sb b 8 30.... ’ .3 • oJ :  .9 5 5 19 ‘8 •~ II 1.532? .9434* .399*4 31 31 SI 0 ,6508  .00115 .5033 * 30 II 4$ 30.10.0 .3243 .‘*3!~58 8* 3 29..*07. .SP’J. .*43 36 38 45 *7 1.3005 .054*3 .52034 It 32 31 v.0507 .80020 .54.35 39 *5 42 13.3439 , . ; 927  .73357
3* 8. S 9 4 . 8 4 8 0  .9300. ,~~ 3 ) 3 P  39 87 16 2 . 4* 3 6  •6 0 3 5 o  .84055 77 33 39 4.4811 •SSSS3 .01049 30 75 83 37 .23 7 8  . 0 ( 2 7 1  .007’?
33 03 3 25 .37* .  .50552 4033 !  32 50 *5 1.5534 •50255T*79575 37 19 35 4 .3034 .50491 .01404 30 0* 40 07 .55 7 0  . 1 7 , 5 0  .06’)!
31 0. . 11.319* .034.0 .*1737  38 49 (8 3.7385 .05133 .55049 33 35 27 3,8831  .00158 .06971 35 70 34 14.o’79 • I l l o  .055319 3. 83 (93.0645 .53351 •~~01 33 16 30 II 4.7707 •9037’ .50304 31 38 25 0.488 ? .80014 .72430 39 0) 5. 02. 6 * 8 0  .0o: IS .05335
30 I o. 115.i iOP .0*533 .9 5 3 3 1  30 SI (0 ‘,‘310 .80538 .07301 17 37 43 3.4004 .05305 .02341 39 04 37 ft.:03o .1700. .743 13
3* 2 .3 3,94.5~ 0l .43896 .95311 30 90 Il 0.3573 .505(8 .54408 33 35 08 1.4586 .064*4 .33087 38 03 50 I0.ot*l .0:07? .05324
46 3 .. 194.11*. .321’) .05337 3. 43 03 0.6503 .0*307 •07040 57 30 23 3.8485 .0*807 .4*7*1 35 3* 53 34.0030 .10,02 .003’I
38 9 09 00,8038 .0690* .0 5 5 3 0  5. 56 0 10.0033 . 5 7 0 33  .0378 9 37 89 03 .5805 .505 74  .34136 55 27 38 13 .47 *0  •v ‘ O S I  .5 5 2 6 2
38 s 5. 95,735) •31601 .463)0 3. 5’ 5 13,0)10 .5850* .95506 St St 01 .7340 .058*4 .30350 35 06 3) 10.5756 .3.72 .90*34
38 . St  5 5 . 7 0 0 ?  .03.30 .4533 1 5. 7.. 7 13.7727 .55505 .003)7 10 50 ~5 .1558 .008(4 .3* 15. 30 i i  33 1I.41~~7 .O~~’(4  .919 ‘I31 0 54 03.0346 ..SlI. .40330 o 3 7 5 *3 .0308 .95555 .40)05 37 43  II .8181 .15971 .5 0 2 0 6  30 35 SI 0.64)4 .50059 .9 7 * 0 0
33 0 55 59~~~373 ..I509 .06337 3. 15 3 *1.5030 .00090 .06334 31 44 3. 1.1353 •584l3 .44513 35 30 SI 0.4075 .00 0*0  .48542
28 9 54 78.~ 49* .6755* .45)3? . 6 39 4 (5.1(30 .50555 .OsS)3 11 95 17 1.8539 .55343 .33237 34 ~l 2, 8.2478 .00157 .9 9 9 4 7
3. 1) 7.3 73.9:73 .05592 .95337 30 60 3 02.3050 .80504 .40130 31 80 18 3.010* ••5283 .85063 35 7!  05 ~.i.3. .. ~~~~ •.i.. :
38 II 34 83.0)40 .0256, .06137 34 41 3 35.0127 .55555 .95317 37 43 *3 3.9*47 .33109 .74409 35 38 90 9 .1067 .11*31 .7.31’
$8 t: 3* .1.7107 .50250 .45337 30 63 I 37.4010 .00555 .45337 37 86 14 3.7478 . 00* 30  .53)82 30 . 5 2% 3.3050 .02*5’ ,1913*
38 I’ 7.. 57.0530 .40400 .96337 39 83 I 35.47?) .00760 .50330 37 40 13 4 . 7 3 4 5  .l007~ .09 03? 3. 38 2*  2 .85*3 .7r:~~. .3307438 I. 3’ 7.5.0034 .50004 .98531 37 S Id 1*7.3111 .00567 .05337 37 II 12 5.64*1 .05057 .93.8* 3~ 10 34 3,4530 .56565 ..31?7
3. I-,., 7.0.313. .53060 .06)30 3? I 83 311.0439 .0585’ .55137 37 1* II 7.3065 .000*0 .97.51. J ‘4 30 2) 1.8012 .7.54! .7.4’’.’
3. 1. 40 6..~~319 .05558 .9*3 31 37 2 00 106.3103 •58801 .95337 71 31 II 0.4545 .00561 .9695. 3’ 39 0? *. ‘‘. .2 ‘677 •97 66
3* 1! ~. 4$.9~j? .5)60* •0o331 37 3 54 (55.0187 .3055* .00337 0 ~ 3 ~ *0,5034 ~50 S73 .978,; - ‘0 8) 00 1.188! ..;.‘‘ .93~~353, *9 .~ *9 ..010 .2965.  .9, 317 33 4 45 95.0374 .05005 .1*33? 71 *4 0 *3.044 7 .50071 .‘,$. ~ ~ 32 4 3 16 3. *4 3 9  .2 ‘‘ ~ 0 . 5 3 0  *
‘ • I, 98 .3...1’3 .~~2 3 3~ .06351 3? 7. 7.7 ‘2.lS4~ .a0098 •90337 37 35 0 13.4431 .65512 4922 - 3~ 93 49 *,~~3’~ .U. •’7 .  .9 *5
~8 I 47  31.43*. .~ .00. .6.331 37 . 3$ 39,0455 .00555 .00)32 37 38 4 14.3934 .50500 .~~o;~~! 3~ 43 *0 I.’’?. •* .:0 ~~~~~5. . 2  4 33.90!) •:0.3’ .9*3 37 57 ‘ 55 01.5055 .05556 .05330 37 00 S 17.8611 .55000 .~~o’:t 74 88 * 7  1. 093* .5 ’5~ •.0::o
‘ 4 •. .1 2 7 , o ~~0* .7*2, .98337 37 o 30 76.4541 .15051 .95331 7? 55 4 19,648 7 .40079 .4653, ~ 1* 43 *8 ..,*87 .0~~

’85 .83:24
3. 31 82’ 23.04? •,3,)’ .90337 37 0 95  77,5576 .34550 .90337 37 99 3 .‘I.5170 .00035 •45337. ~ 35 4~~ .5 3. ‘ ‘ 5 0  .,,154 .71:..
3. :9 8. 4.~~:,1 •3 732~ .96338 St IS 43 81.4607 .75065 .95337 5) 0* 0 34. 9540 .000 65  .9533. ~ s. 87  *4 3.OPI.’ .0 9 2 0 *  •l81’7
3. . . 34 .~~.3*J8 .5060* •40335 3? *0 7.0 03.4423 •~ l0l5 .03331 31 81 1 17.5505 .50650 .001)0 I 30 46 15 8~~2~~3 . •~~).*9 .7994*
3. * 3?  37.3~~38 .9*565 •44534 37 *3 56 30.3030 .05056 .05337 37 0* S 24.0403 .80500 .063)7 ~ 3* 49 Ii 5.,oI: .0-- S ‘0 .03 33*
38 3 ?  1~ 1~,.7 90I .60550  .48355 31 *3 89 33,80t1 .51111 .48333 35 5 8* 115.0934 .55665 .05737 ~ 30 3 0 II 1,.’17~. . 5 9 7 * 7  .93403
5. 20 35 11,7793 .50064 .00037 30 14 85 41.0007 .55503 .05)33 37 I 43 161.8181 .000.0 .9533? ~ 30 SI *0 5..*.l .6*23 0 .98446
S. 9* 3. II.~~3*0 .73599 .054*6 31 IS 97 45.0510 .55795 .95331 30 1 50 *03.0035 .05065 .907’’ ~ 37 7.5 9 0.o93* .‘~~:2t 3 .91443
3. 3: 33 I0.;:!s .30064 .40041 35 18 So 44,4040 .70500 .50137 35 3 55 07.5112 .00000 .90’) ’  ‘3 ‘.3 0 *1,507. .5 ‘ ‘ 0 *  .9403)
5. 31 52 * ,0’~~1 .00012 .4754. 37 Il 85 41.5905 .55509 .00)37 35 9 57 93.0730 .4605 .95 33 7  3. ~ 8 3 (3. 7’~ ,(1?t5 .95377
30 33 .‘1 1~~~. 73 .35833 •94594 31 *0  44 37.0403 .3065*  .05)37 35 9 55 87.5712 .O t * .30  4.557 3. 7.9 6 ( 4 , 3 4 3 9  •5~~~~3 .902.7
3. 33 59 ,9 3 * 4  .0* 340  .03451 37 II 03 10.1385 .71155 .05337 35 8 50 03.6735 .5* 605 .05 3 7 7 - 3’ ‘.4 S 10.16*7 .0.’ O O P  .4 0 3 * 9
3 . 34 0* ,.0’21 .27517 .69354 37 30 42 51.7970 .00708 .95337 ‘5 7 19 7o.9I~~0 .06.05 .0~~331 ~ 3. .1 4 *0. ’Z’4 .:. t L .  •4,’71
.3. 35 3~ 3 , 195)  • o 2 1 2 ’  .43054 3! 3* 41 15.4*07 .00005 .45331 74 0 33 73,0430 .50,00 .0333! - . ~7 “ 3 2 2 . 0 3 1  ..~~~ ‘ 2 ,  .‘ 7”.
3. 5. . ! .~~.7. ,3._ ~~ .75013 37 32 40 16.2335 .0505* .903)7 ‘5 3 51 .9.357, .03889 .90’’! ~ ‘9 ‘~~ . 24.19!. .V.’’ .2.334
74 31 :. :..13. .3 :4* .84150 31 33 39 03.6439 .50050 .45338 ~0 *0 5* 63,27.7* .,0555 .~~o ’~~? ~ 3. .3 I 2..401. .2,915 •3.5?!
3. 5. .2. *. ‘.3 9  ~ 2~~’’ .32305 31 24 35 51.3*21 .55)5* .95335 ‘5 II ~0 .1.1839 .50001 .3.’!’ 35 61 2 09 .7874 ,7?*t~ ,4.5~~7
3* 3* 4, ~ .,, _ ? .~~ .333 •39434 37 0! 57 40.4467 .00000 .40309 IS 12 *0 2.7.0887 .60005 .95’ .3? 3* 5 •7 110. ’ll) .1’;o3 .903)7
36 •. 22 3815 .25516 37 28 30 *8.7570 .55000 .053*4 30 *3 40 53.3.36 .0I8~ 0 .9.33~ ‘~ 0 ‘ .0  134.34. . .60271 .4!3’

* 2 ? )  ,,3’

7*03,4 LIP 1015* *60

:.l 30204.2 . 4 3 0 0 2 3 ) .  03 * 4 3 9 ) .  001299) 5.99

3, 9 9 2 9 0 4 6) ~ 6~”0I  963 U I 6 50 90 34 72001 500 U 4 8 42 0 0 6  3 ~ ~‘ 4~ •P) ~ 0 0 ‘ . ~* 0 0 • . 4  t ~ I

_ b 
~, ~ 7.5 160,3934 •l0IS~ .9533? 39 33 7 11.8545 .00’l* .95515 50 8* 10 3.81,7 •53 33* ..‘:o8 .1 71 31 ..‘lo! ,- ‘2,. .459 9!

~? 34 3 It 59.017’ .50080 .9333) 35 77 3 15.1501 .55353 .50001 40 5* 1? 2.710* .58339 .‘7.37 41 23 9. ~~~~~~~~ .2 - 24 . •~~17~~7
30 4 7., 93.3081 .00096 .9533) 34 30 0 15.5558 .05500 .40265 55 43 16 3.10)9 .00*00 • ‘7’8? 42 33 :‘ s.~~4o ’ • ‘2 -•

30 7. 7.5 55.1491 .64590 .95335 30 54 3 18.0773 .55550 .913*? 80 04 13 3.7101 .50557 ,0 ’45 43 38 •8 8.5*7* .. .1 45 .410.2

38 0 59 51.4594 .50590 .94333 30 58 5 (4,4959 .00009 .05337 49 40 *4 4 .4107 .90303 .47558 ~ •1 37 :3 !.~~:‘~ ..~ ‘1.4 .‘? ‘6 )

30 7 53 75.5584 .01093 •35337 39 3’) 3 31.3801 .55058 .45337 85 84 II 4.2379 .05656 .9(338 •1 8 .9 3,393~ .1 218) •~~03b1
35 6 14 70 .434 3  .50502 .5039P 34 10 2 73.72)3 .55005 .403)6 45 4? 10 6.0346 .85031 .9)993 4* 5’ .‘*  5 . 475 •. ‘134 • ‘ l 4~~I
35 9 41 41,334* ,oSel, .95573 39 74 1 04.0505 .80545 .00337 45 40 II 1.3055 .55545 .05031 41 38 :0 .~~•3~ 4 ,,‘fI 7. 4 ‘‘1
35 *0 3. 83 .0053 .04500 .95)33 39 68 6 25.504* .55880 .05337 85 49 Il 0.5900 .5069) .97668 4 *  30 *0 :. ‘I81 . .* 0 . 2 1 .I~~809
35 13 99 7.4.07?) .0600’) .99347 96 0 5’ 101.1151 .11150 .95337 40 30 5 5.5543 .10553 .07.00 43 55 30 • .021 •7 7 , 7 7 *  ,‘~~~83
SI 42 8. 3%..909 .50500 .955)7 95 I 30 493.4 107 .99054 •95337 40 51 0 11.3574 .55531 .9*627 ~ 4* 81 * 7  3.:o ’’ . 7 2 94 ,1•).55
30 *3 9’ 31.3491 .1101. .0.331 40 2 3) 07.5910 .05380 .90337 85 30 7 ~34453 .00000 .90087 ~ 41 80 1* 3.5.87 ,.514’ .02838
35 *9 4. 80.0373 .5500) .00)31 93 3 50 92 .0580 .55895 .06331 07 33 0 14.9011 .00510 .96:0? I ~* 83 0’ 0 . 2 5 0 4  .11* 0*  .0 4 3 7
35 1’ .2. 65 .2309 .50600 .00337 85 4 43 51,3855 .05959 .45337 48 34 S (8.0430 .50815 .9 5 5 * 8  4 1 88 *4  8 .0495 . 0 5 4 3’  .99 893

35 18 *. 40.0041 .04056 .955)1 40 5 58 50.3965 .50905 .95331 40 33 4 *5,5511 .00041 .94329 ~ 4 1 4 5  *3  1..639 .5 ,6 4 7  .*:s ‘2
.3, 17 9’ 37.1993 .50591 .963)7 88 5 ‘3 71.9085 .90055 .95357 80 18 3 31.5457 .58505 .90354 

~ 
41 8o *7  8.7.740 .55937 .9481*

74 *0 4. 34.8354 .53090 .9533? 45 7 52 73.3570 .05500 .00337 45 57 5 23.1576 .85588 .0*530 ~ 4 *  .7 1* 0.8830 .,04I8 .98*95

30 *0 4* 34.0043 .55050 .40531 40 8 ‘1 40.1847 .08900 .01)37 45 IS S 23.0546 .95455 .90)37 
~ 
41 40 16 5.6455 .5170, .97*88

3. 22 40 25.4091 .00)00 .95337 ‘S I 35 04.9451 .50950 .45333 45 10 S *0.1401 .053 ,56 .95937 83 89 0 (5.3748 .55653 .01137
54 21 3’ 38.3563 .00553 .45151 45 II 99 86.69’4 .P0015 .01337 8* 50 *59.0403 .00569 .95337 ~ 44 30 7 *1.800’ .5050* .94”f

4 35 0. 38 j 3 .1273 .5161. .01334 85 II OS 36.940*  .8590~ .05333 4*  57 09.0939 .50556 .90.5 3 7  ~ 41 6% ‘ *3 .1003 .05402  .9 7 ( 2 9

SI 23 11 25.3484 .8504 .95533 4 6 *3  47 33.1007 .51011 .05337 4* 00 ~4 •5745  .00565 .9~~357  0* 30 . Ib.;5S3 .0000. .0*904
4 33 20 3. *0,3040 .5)45, .00335 49 13 50 59.3070 .00508 .40337 4* 55 94.04)0 .55650 .955)7 *3 3 3 *4,4 *41  ,t 7 7 0 ~ .0 3 3 * 5
I~ 7, io 33 30. 0703 .99550 .55337 49 38 45 4~ .0580 .05550 .05)31 51 38 69•04S3 •51405 .45357 ~ 01 38 9 1~~.9344 .36~~0, .457:9

26 38 34 (4.1900 .08080 .0000) 95 *3 84 00.3903 .50000 .05)57 ‘1 3) 11.1159 .50506 .08331 ~ 4* ~ 3 3 21.5055 .05557 .447  4
38 27 33 *3.1501 .5000* •9535 % 80 *0 43 30.3051 .05590 .01)37 81 00 71.0547 85555 .06)30 ~ 04 30 2 03.503’ .. 0455 .07 334

4 30 35 3. 03.5503 .45501 .01011 OS I? 83 10.0)45 .11500 .953)7 92 3* 73.30*3 .55000 .03331 ~ 01 57 I 25.0215 .076(7 .055)7
35 39 31 0.0644 .5005) .01580 98 II 83 35.3076 .98150 •01397 41 *8 67.5)13 .50005 .90337 0* II 3 76 ,5030  .10000 .90337
30 3. II 5.435* .60511 .50911 44 *9 99 39.418, .90700 .48357 ‘I 49 50.5101 .55500 .05313 - 43 5 3’ 373,3389 .51 04’ .05351
30 31 14 0.4301 .05831 .93650 09 39 30 01.7*31 .5ll~ l .55)37 41 *5 80 54.9305 .50800 .08337 ~ 43 *8 57 .030? .07450 .95)3?
3s 53 VI 8.0060 .0.030 .03833 65 1* 38 13.1430 .50005 .05331 41 II 07 53.5955 .00510 .94551 01 2 “ 91.2499 .25260 .98)57

S 34 33 21 8 .977) •50688 .00*87 86 03 31 d3.1181 .05500 .90130 41 Il 40 00.353 9 .00005 *5033? ~ 4, ‘ 58 00 .3583 .?19(~~ .05 340
• 30 35 38 4.0000 .03*63 .53090 40 83 30 15.4167 .09085 .00)33 81 (3 81 97.1015 .08065 .55337 52 8 ‘. I 53.3505 .05850 .903 37
2 

~~ ~~ 18 3.3455 .00435 .70500 45 34 35 *1.1316 .55550 .05)30 5* (4 84 88.5930 .55555 .0*337 ~ 82 3 1 77.93*5 .60000 .00331
- 4 30 38 09 0.727) .602*0 .735(1 80 II 34 *4.1360 .00058 • 05355 4* I’ 8) 81.50.5 .06554 .95331 ~ 93 4 33 13.5000 .4550~ ..P315

35 30 03 0.0350 •50559 .40801 04 00 33 *0.8851 .55551 .00143 85 10 40 37.9)00 .05085 .98337 - 8. 0 40 09.2585 .56927 .90357
ft 3$ 03 3.359* .063)9 .40005 40 07 30 10.3953 .5595* .40*67 4* 3? 41 39.9107 .58005 .50337 

~ 
‘1 0 • 0S.991~ .05550 .0*357

55 39 3* 3.7543 .85300 .10344 45 15 3* 15.0540 .08953 .97035 91 15 40 33.535) .00095 .05531 ~ 83 0 65 51,1330 •0I?0~ .50331
30 80 00 3.0308 .5390* .1050, SI 00 35 5.8516 .80051 .57056 85 (9 30 *9.3853 .55565 .00337 - 43 47 07 37.1548 .92967 .50357
3I 8% *9 1.7045 .5030* .10311 SI 34 dO 5.5567 .55010 .05460 8* 05 35 l5•0007 .50588 .00337 ~ 0. 1* 86 33.3304 •)7517 .30 331

30 43 II 1.9001 .96330 •10315 OS 3* 35 0.0504 .58503 .05317 44 II 37 39.1108 .15511 .063)4 - 80 II 49 80.17 37 .94516 .45337
so .3 I’ 0.05.5 .50554 .5880* 88 30 17 1.5039 .8059* .03160 4* Ii 30 31.0465 .11111 .81330 45 (3 49 40.5435 .35400 .05357
30 04 *5 3.1914 .55*29 .1)017 40 33 10 8.001% .05557 .05*31 81 13 31 19.4410 .50008 .95330 4. *4 41 43.0343 .5503,0 .95351
38 8’ II 3.3880 .90*03 .7055* 40 34 ~0 4.100) .06107 .303*7 93 19 35 *7.5118 .55008 .04)10 ! 43 IS 40 10.7385 .990~~9 .00357
35 98 18 4.6940 .15404 .00484 55 3’ 04 5.3015 .50*40 .01)03 41 03 33 *1.0435 .58855 .05391 83 35 91 10.8115 .S5SSS .1S331
30 5, *: 4.01,7 •0Il83 .95(07 83 38 33 8.0085 .80104 .7084 3 43 05 10 13.0865 .18111 .0608* 40 I? 95 11.7358 .05056 .0.3 57
3 0  40 3~ ..6000 • .09)e ,95433 U 3) 10 l.5~ 53 .5810* .701)0 81 dl 31 *3.1550 .51011 .01*17 40 *0 39 35.5040 .35505 .51)3,
5, 9’ * 4  1 .254 1 .050*’ .95050 84 30 0% 3.3953 .5837’ .61900 9% 05 30 *9.4007 .51183 .07005 8( 35 38 05.0415 .0501S .05517
35 5 3.. 0.834’ .613’? •04990 4 5’ ~4 1.9344 .90300 .60303 41 34 10 8.3503 .50551 .03393  8* 00 37 01.7701 .50559 .00)31
35 3% 4 5..... .t. 5 3  3 .01881 8 . 81 %9 l.*3~~6 .199 41 .48303 9% )S *0 8.5103 .059* 3 .0433( 4* 01 55 03.3104 .550(4 .46330
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THIS PAGE IS BEST QUAL I TY ?E.ACflCA$L1
T~~M ~O?Y FURNISH.ED TO DDC

7433,1 (15 1453,1 UP
:55 *55*01 . 554(335, 0544400. 034230) 0.50

U 0 I 5* 0 4 0 )  CU511100 U 5 0 03 PlO) 7400(10) 3) 7 5 30 0( 6)  1951(30) U 5 0 03 0(00 6*054 (003

80 20 33 21.1384 .05050 .08)34 43 04 90 03.6461 .50550 .05337 40 7 58 84.1510 •SS OSI .40337 91 I 33 90.5502 .85300 •51337
‘3 33 34 *9.5227 .55085 .05)30 4) *3 94 34.1535 .85850 .05337 94 S 87 01.5183 .85655 .00)37 43 0 30 80.3034 .59055 .05)37
90 29 1) *7.8433 .00054 .85310 41 18 0 33.5706 .55080 .10337 44 9 40 *7.0104 .50db .00337 43 5 31 55.7198 .51011 .95531
84 25 32 *5.3583 .58506 .90300 43 11 39 33.1380 .50055 .55137 08 15 40 30.9085 .55008 .05331 43 9 30 76.3936 .09000 .0033?
8* 36 31 13.3058 .10151 •91*di 43 II 30 30.0391 .05005 .95)31 II 3* 48 93.4147 .85055 .08337 43 3 40 10.485* .55000 .905)7
4* dl 30 11.0)11 .50893 .05604 43 10 33 07.8531 SOIlS .00337 84 13 53 48.0545 .55008 .983)1 40 6 95 41.089* .55586 .95537
45 04 35 11.1111 .01110 .57529 43 05 35 15.8353 .58550 .05317 04 II 43 43.5554 .55508 .06)3? 05 7 47 03.5504 .51155 .90397
90 39 dl 1.1585 .05807 .9115 1 43 0* 13 33.7350 .55505 •91135 84 *4 91 41•I1l1 0*505 .90117 51 I 46 05.5055 .55151 •05337
4* 35 dl 5.0831 .50513 .94100 03 03 35 30.1700 .55885 .01334 94 IS SI 17.5014 .55558 .9533? 85 5 98 55.1008 .850.6 .85537
40 36 20 7.0301 .56003 .95511 83 03 15 10.0350 •11805 .05335 44 15 38 94.0313 .55035 .80311 85 18 04 83.5358 .00055 .90)31
80 13 33 0.1154 .055)7 .0)177 83 08 33 15.0651 .55880 .85313 54 11 3$ 31.57*0 .58580 .96)37 53 II 4$ 59.1300 .565(5 .80337
50 33 09 9.3508 .05507 .01615 •3 03 3* 14.5*07 .5355* .93331 49 15 37 34,3515 .05805 .553)1 43 15 41 45.5113 .55556 .953)1

-• 83 30 03 8.7737 .85005 .59859 93 00 35 *3.30)5 .5555% .98011 00 18 35 10.1003 .50050 .051)? 85 13 4* 83.5034 .15551 .0033?

~ ¶ 43 33 U 4 .3853 .50151 .36070 83 37 09 11.5035 .85553 .~ll70 09 00 35 04.4)51 .55005 .45310 91 IS 45 39.5153 .05055 .88)17
80 30 31 3.0541 •Isla. .5930d 43 00 30 *5.4 ,45 .11519 .97130 44 3* 34 00.034 3 55055 .90330 45 *3 35 16.00)0 .00005 .05)37

-~ : o* 11 20 1.7185 .00180 .13055 43 *9 0) 0.0563 .85001 .5730) 44 35 13 *0.004 7 .05005 .9531) 43 * 0  II 51.5352 .05556 .05331
4* 30 19 3.9516 •5S*33 .02108 43 II 05 0.0131 •111IO .96,25 44 Ii 31 35.2354 .505*9 •03339 45 37 37 31.3590 .50003 .90337

8* 35 3,5 3.7596 .59190 .5)059 83 31 05 7.350) .80831 .03104 94 04 31 10.4304 .11551 .11311 ~ 51 II 30 05.8)89 .09008 .55337
40 95 11 3.9543 .00134 .54115 41 12 24 0.43,0 .05833 .84305 45 00 38 14.7003 .05900 .1637’ I 55 15 13 25.5050 .00550 .85)37
43 41 16 9.3055 .56113 .00478 43 3) dl 9.52*0 .55587 .9350* 44 iS 39 (hOOTS .08951 ~50ll I ~~ t~ i~ l9~ 9SSI 41519 .553%j 40 42 11 4.3 737 •011d0 .59)04 8) 34 00 3.3838 .58004 .01915 44 21 05 11.0713 .05952 .06010 I ‘~ 0~ 1) 31.0548 .59586 .96335
•0 43 (8 5.3504 .05530 .41584 91 31 0% 4.9*67 .51111 .08130 44 38 2? 15.0210 .00003 .97584 I 45 20 15 *0.9803 .09000 .90333
40 84 11 6.1)04 .38035 .03771 93 35 25 4.6647 .58095 .11510 88 29 25 1.5875 .00058 .07900 I ~ ~~ ~ ‘ *s.so o~ .57505 .96324

~ 
- 40 85 13 7.i211 .50522 .03555 5) 31 19 9.50)0 .00152 .05304 44 II 23 5.5503 *53031 .08041 95 34 33 *8.3054 .65059 .90315
: 80 90 1% 0.8533 .858*1 .9035 5 4) 35 10 8.5330 .55153 .05305 44 31 35 7.6004 .55615 .05*82 44 35 25 *4.7053 .00009 .00717

SI 87 15 9.404) .00403 .87157 43 39 17 6.7345 .55004 .60*35 44 32 2) 4.4545 .80847 .03)5 1 85 24 20 *3 .3434  .40051 .40214
43 95 0 *5 .4005  .05000 .07534 83 48 10 3.5 )53 .58805 .05450 44 13 3d 0.4101 .08537 .04386 91 it 31 11.SOU .05009 .00103
83 80 I 11.5)30 .98551 .03500 81 41 15 5.9021 .80553 .01083 48 34 31 5.5515 .00540 .054*7  43 38 28 15.4001 .50555  .01019
45 35 7 11.5085 .05000 .00023 43 42 14 4.5353 .55045 .43*04 44 35 05 3.8094 .51130 .0*034 40 20 29 ‘.0555 .55558 .97885
43 SI 8 15.3593 •ISSIS .91*15 83 43 1) 4.7350 .08029 .49953 44 35 19 1.5351 .35548 .02111 43 35 34 9.5005 .5555 3 .972)5

8* 32 3 17 .5,35 .55056 41315 4)  94 12 7.3730 .08017 .55310 44 31 Id 3.5575 .30568 .00000 83 3* 2) 0.33(0 .05515 .06158
40 53 0 *9 .0927 .50855 .95335 83 43 11 0.55)5 .05004 .4597’ ) 89 30 17 3.6213 .60082 .5243 3 43 35 33 7.8354 .55524 .58155

: 43 34 7 01,1304 .11111 .95319 43 90 30 9.0907 .55004 .93345 44 30 15 1.9712 .55634 .53108 43 35 3% 7.1301 .50521 .93602
83 53 2 434549 .85550 .95)35 9) 97 0 18.0107 .55052 .07931 44 40 1* 8.5970 .8555 3 •54143 43 39 20 6 .5*42 .07034 .03702
93 5. 3 23.1131 .50550 .05337 43 85 0 62.5035 .05591 .00124 44 41 IS 8.7553 .80632 .95030 45 35 15 8.8136 .00034 .9474 1
43 57 0 05.2033 .55506 .05337 83 U 7 13.8140 .58890 .00289 44 42 13 7.4344 .55021 •50001 90 35 20 5.3415 .05583 .94514
4 1 3 3. 004155 .08085 .05337 83 50 6 15.4181 .50805 .95295 85 4) 12 5.0305 .0851) .98788 45 37 17 6 .6*38  .99039 .0079*

: os 1 33 06 .5335 .00504 .54337 ‘3 31 5 2 7.2503 .00000 .90325 44 44 13 0.804 7 .50501 473)0 90 35 18 8.0163 .56034 •95092
8 1 3 34 50 .4643 .50584 .953)7 83 53 4 19.2121 .05055 .90336 45 43 ii 15.1)81 .55553 .0773 1 93 34 13 1.1391 .50023 .55502
43 .0 33 02.9107 .08554 •80337 43 33 3 22.2083 .55500 .90333 44 40 0 11.8304 .50581 .005*6 45 40 14 3.6354 .54522  .94153
0% 4 42 50 .3035  .10150 .05337 43 58 3 13.4195 .55595 .55336 45 41 0 12.705) .00601 .80173 41 41 13 5.2990 .00014 .70756

$ 51 7. 31 75.4335 .05580 .00331 8) 55 6 25.5250 .55090 .90333 40 50 7 14.0576 .00560 .90259 85 42 *3 0.0540 .58059 .07750
41 . 93 71.8585 .55550 .50357 4) 50 0 25 .303 5 .5500* .95357 44 49 6 13.4712 .05000 .90302 45 4) 20 9,0544 .03*53 .51844
03 7 40 o7 ,~ 5l3 .55111 .58337 54 0 53 97.1187 .09000 .95)57 55 40 5 11.5262 .65005 .95322 45 88 1* 18.9591 .40* 03  .01419
83 6 40 83 .3126 .50098 .903)7 94 I *4 02.2341 .11501 .90337 44 30 4 30.5570 .05555 .95331 45 45 13.0602 .00001 40*03
00 9 47 *9.2053 .05800 .903)7 44 0 53 01.8394 .08551 .05331 44 42 5 21.9353 .00555 .05335 45 86 13.3436 .60000 .95214
41 13 40 11.4043 .05500 .95337 89 3 12 02.700) .50550 .05337 44 53 0 23.4555 .10051 .05538 93 47 10.7055 .3006 0 .90077
41 U 41 31.5*35 .85060 .05331 44 4 3% 75.2510 .58595 .95)37 54 45 1 93.9040 .55600 .0*337 43 41 14.3036 .00000 .~ 0330
58 13 98 85.3830 .55555 .00337 84 5 30 73.5753 .55005 .903)7 44 7.9 S 05.4357 .65505 .00337 43 59 4 15.0650 .09900 .0032%
5* 13 9) 90 .9*61 .055a0 .013)1 84 5 40 80.0212 .08780 •95337 93 0 54 o4.s*01 .00050 .55337 65 55 5 19,954* .50000 .00552

t i l l  122)

2*815 LOP TABLE ISP
7.2 303*03, 53*113), 5174/9* , 03(299) 9.99

.1 V 6 02 0030 6*09(040) U 0 5 02 0,6) CI101100) U V 6 02 0(6* C0191(303 U V 6 42 5(6) 714010’)

85 51 3 25.5098 .00505 .90335 46 86 7 15.4)98 .05505 .95299 07 42 II 12.5735 .04501 •90153 45 39 12 11.9110 .00063 .550*6
43 52 0 24 .0740 .00550 .903% 46 97 0 *6.0021 .55550 .93317 97 43 9 3,3.6930 .65001 .05230 40 4 0  II 12.0110 .00002 .40183
81 53 1 28.259$ •00Ol~ .053)7 45 45 S 10.0212 .85550 .10320 47 85 I 14.0458 .00*00 .90270 86 81 60 03.3650 . 0 7 3 , 9 1  . 04206
41 44 6 2* 0 .5399 .05000 .96337 46 49 4 25.4*57 .15015 .40333 47 49 7 10.1379 .04000 .90307 45 42 9 ~~~~~~~ •0~~~1~ .99 276
06 C 7.3 40 .0130 .56609 .00117 46 55 3 03.3455 .55500 .05)35 51 48 8 *7.6557 .58550 .95323 80 43 0 13.7502 .05030 .97327
•3 1 52 58,7130 .00000 .90337 50 51 2 a0.43s7 .53003 •~ 5335 41 41 8 10.3053 .05804 .00331 46 48 7 17.0055 .50055 .9o)15
91 2 5* 83 .8304 .00000 .05337 44 33 I 00.0312 .05050 •01357 41 46 8 21.0)53 .55005 .05330 55 45 8 15.477) .00000 .90727
•6 3 sO 05,0.33 .59535 .90337 40 53 0 25.0021 .55000 .95337 0) 09 3 ~~ 13i ~~ .00336 40 90 5 *5 .5093 .85000 .903))
45 4 80 70 .82 12 .58054 .04337 87 S 32 90.5453 .05550 .95)37 4? 38 3 24.9)84 .05550 .90337 45 57 4 *1.7510 .03000 .9*335
41 S 50 7...1

~~7 .50805 .96331 41 1 9% 50.1l~5 .50008 .053)7 47 35 1 21.5403 .30006 .05))? 48 45 3 *3.5505 .00370 •S0)3446 • 47 88.3453 .4540*  .~ I33T 47 0 II 61.6567 .55115 .05337 47 Il I 38.3939 .00080 •~ 03)7 45 49 3 *3.5403 .57050 .94337
0~ 7 98 80.8157 .05806 .003)7 57 3 4~ 77.3503 .05508 .90317 OS S 11 00.0533 .58555 .90337 45 50 I 37.5410 .55040 .50337
85 0 .5 0*.~ 233 .00056 .90331 41 5 48 73.5353 .55559 •81337 90 1 35 04.577) .55500 .453)1 40 35 S 40.0)10 .03000 .05331
40 9 98 

~
5 .983l .5* 055 .04337 47 3 81 4S.91~~1 .00555 .55337 80 1 49 55.5513 .50906 .90337 09 S SI 51.3939 .0900* .0033746 I~ 63 41.8186 .95585 .05337 9? 0 40 44.9308 .05055 .953)1 40 3 46 73.1900 .55505 .46331 44 00 52.9467 .40033  .40 337

00 11 42 85.0530 .05595 .083)1 41 7 43 01.0003 .58550 .05337 85 9 41 70.0909 .50050 .51337 49 2 40 10.8710 .00740 .90333
•5 13 8* 4 0 .~ 53~ .OosSo .05337 87 S 84 57.1939 .55059 .953)1 ~~ ~ 40 47.1452 .55*50 •01337 49 I 07 79 .3712 .0000 5 .90331
43 03 49 40,6404 .50006 .55337 41 0 43 33.0*30 .11110 .51337 45 0 45 03.4535 80550 .00337 40 8 86 35.3835 .50904 .9433 1
40 18 39 35.3131 .95558 .95331 47 I I  80 55.3030 .08099 .55337 85 7 84 ~~~~~~~~ .05005 .46331 44 5 85 40.1712 .07700 .903)1
95 15 30 33 .57*3 .90000 .04337 47 11 93 47.0505 .55655 •~ $3)7 45 S 43 30.5103 .50050 .90337 40 8 99 02.575* .00037 .95331
80 *8 37  33.1857 .05080 .953)1 4? 10 95 43.0304 .50545 .00337 90 ~ ‘~ 53.5059 .55605 •95331 95 1 93 36.5307 .50000 .70337
40 07 38 13.5053 .55505 .95137 4? 13 39 55.9*61 .55054 .05331 80 15 41 80.5580 .50050 .9033? ‘9 S 83 33.50)0 .20070 .90371
96 *8 33 35 .1807 .50509 .853)7 47 14 35 55.5303 .55585 .04331 40 Il 40 40.1000 .06630 .01337 49 0 53 12.5571 .00054 .09)37
50 *4 34 23 .5733 .05550 .98331 57 13 07 33.2553 .05054 .81)37 40 Id 30 43.0211 .55058 .06331 89 10 87 40.7378 .56000  .0833743 16 33 33.7153 .05000 .01313 47 2* 36 32.3*47 .05153 .53337 01 33 31 40.2830 .55500 .983)1 40 31 34 93.8430 .00549 .90331
90 0* 32 ll.0l0~ .55505 .00333 47 17 33 10.1594 .55800 .0033? 80 *4 37 37.3850 .96559 .00337 49 12 35 80.5807 .00555 .90337
41 22 31 10.5535 .60558 .05130 41 II 34 37.0950 .50555 .95337 40 15 34 30.0489 01511 .90337 90 13 37 39.0050 .00,50 .40331
•0 33 35 10.5335 .05585 .05303 47 *0 33 05.0430 .58580 .00331 45 *0 31 33.3103 .00500 .50337 40 14 36 17.0205 .50883 •03337
‘1 24 29 14.4304 .55505 .9531* 97 30 32 33.3735 .55500 .00335 00 17 34 39.5368 .00509 .00337 49 13 33 34.33)0 .60585 .90337
40 20 25 04 .9031 .55509 .50252 91 3* 30 01.6415 .50055 .01331 40 IS 31 *7.61*3 .51150 .95337 4’ 10 34 32.1319 .1015* .90331
‘4 38 37 13.62*3 .55111 .90230 87 dl 35 10.5453 .58550 .05333 45 (9 33 l~ .I5S3 .90055 .00))? 80 17 33 00.4305 .0UOS .903)1
45 37 21 31.8317 .05053 •~ I14I 47 33 10 35.1094 .50055 .85311 45 35 31 33.5550 .55050 .95335 80 18 32 27.8461 .00503 .003)7
80 05 10 *1.3451 .91115 .98851 9? 08 dl 10.460? .59855 .953*) 85 11 35 01.7555 .95559 .053)3 85 10 3* *1.083’ .11.03 .003)1
40 39 24 11.4*57 .90115 .87551 47 33 31 *5.1550 .55585 .00308 45 03 29 33.5931 .05000 .05)33 89 05 35 33.7374 .00559 .95334
40 30 3) 9.03*3 .55557 .07003 47 dl 00 14.5301 .85111 .55349 85 0) dl 16.47?) .01111 .55337 4~ 33 28 22.0079 •80l53 .95335
95 3* 21 5.903* .9501% •~123l 97 37 35 13.0*57 .55551 .90*04 80 04 27 51.5851 SIllS .95315 85 20 25 35.3930 .00557 .453339s 3* 11 6.4104 .50513 .06001 47 05 04 jl.5359 .51111 •5iII7 5 00 35 11.1380 .00500 .05)50 00 dl 21 15.9467 .56497 .‘~3~’51 33 28 0.43)5 .51019 .90502 87 *0 dl 68.0105 .0885) .57957 90 00 31 14.5085 .58058 .95075 48 *4 28 17.3135 .58055 .90530
98 34 19 7.3535 .00532 .55330 97 35 dl 15.3939 .05850 .07700 95 07 30 (3.1061 .55501 .05006 40 03 33 50.1713 .50555 .95315
84 31 *0  7 .0044 .95838 .90340 97 II 31 0.0013 80851 .57010 96 dl 39 13.45* 5 .50008 .00601 89 dO 35 11.1131 .05111 .95200
81 II 17 3.7*01 .09535 .0014* 4? 58 II 5.3935 .558*5 .07450 80 35 80 11.5311 .55503 .01110 89 dl 03 18.3111 .5058% .90083
44 31 *6 0.11*1 .5,500 .94831 87 31 19 0.5085 .51810 .11363 46 $1 dl 11.1151 .01114 .07006 48 3• ii 13.3710 .00503 .8117’)
44 30 *3 8.300, .50500 •86111 47 34 13 5.5354 .530*1 .51320 40 31 35 10.3455 .50010 •87011 49 *8 dl * i .0*0? ~5I’SP2 •901o4
40 3~ 19 0.0500 .5.514 .07555 91 1! 11 1.8047 .11134 .87301 41 33 38 35.1505 .00005 .07508 80 *0 05 10.3535 .37909 .55134
44 4 0 11 5.1457 •91011 .97311 47 34 16 9.8301 .5503) .91017 88 33 10 *9•0535 IS.,? 47759 69 11 19 10.5574 .006S3 .95094
44 8( 11 5.57*0 .80059 .97535 8, 57 *3 0.3003 .95510 .07393. 50 38 ~~ 18.80 78 .85581 .91188 84 10 10 11.7178 .10004 .0006)
54 4 3 *1 10.1*11 .95584 .87876 41 II *4 0.0557 .15110 .57555 80 10 14 15.0053 .1519? .07700 40 33 07 *1.0439 .00554 .05047
94 43 * 4 *3.0086 .01100 .01104 41 dO I) 15.1051 .11110 .57737 45 34 15 0.5055 .10100 .07534 89 54 IS *1.4461 .85058 .0615146 49 9 10.8035 .90511 .55*1, 47 40 Id 10.1411 .50004 .01984 41 37 14 15.3410 .11111 .970*5 40 11 II *1.8355 .50554 .50010
44 81 4 14.4338 .05150 .05350 97 41 1* 11.5435 .10553 •5554 7 95 35 1) 11.3153 .55054 .57995 90 35 (8 I0.Idld .5551) .50139
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b ILL (05 TAILS LOP
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