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PROSA-1:

A PROBABILISTIC RESPONSE-SURFACE ANALYSIS CODE

by

J. K. Vaurio and C. Mueller

ABSTRACT

Techniques for probabilistic response-surface analysis

have been developed to obtain the probability distributions of

the consequences of postulated nuclear-reactor accidents. The

uncertainties of the consequences are caused by the variability

of the system and model input parameters used in the accident

analysis. Probability distributions are assigned to the input

parameters, and parameter values are systematically chosen

from these distributions. These input parameters are thenused

in deterministic consequence analyses performed by mecha-

nistic accident-analysis codes. The results of these determin-

istic consequence analyses are used to generate the coefficients

for analytical functions that approximate the consequences in

terms of the selected input parameters. These approximating

functions are used to generate the probability distributions of

the consequences with random sampling being used to obtain

values for the accident parameters from their distributions.

A computer code PROSA has been developed for imple-

menting the probabilistic response -surface technique. Special

features of the code generate or treat sensitivities, statistical

moments of the input and output variables. regionwise response

surfaces, correlated input parameters, and conditional distribu-

tions. The code can also be used for calculating importance

distributions of the input parameters.

The use of the code is illustrated in conjunction with the

fast-running accident-analysis code SACO to provide probability

studies of LMFBR hypothetical core-disruptive accidents. How-

ever, the methods and the programming are general and not

limited to such applications.

I. INTRODUCTION

The development and use of responoe-surface techniques" 2 represent

a relatively new aspect in the development of probabilistic approaches to re-

actor safety following the well-known Reactor Safety Study.3 Probably the

first attempts in thib direction were directed to a loos-of-coolant accident in

a light-water reactor (LW R). 4 '3 These techniques were also used to evaluate
statistical uncertainties in thermal.-hydraulic models. 6 The problem in general
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terms is to find the distribution of a random variable that is a function of

many other random variables with known distributions of varying degrees of

precision when each functional evaluation is expensive. Ott? suggested the

development of fast-running accident-analysis codes to reduce the expense of

these functional evaluations. Tukey8 suggested that two steps of approxima-

tion be taken: first, the full code be replaced by a short code with the running

time only a small fraction of that of the long code; second, a function be fitted

to the results of the short code and evaluated in a Monte Carlo-type simula-

tion to obtain the desired distribution.

This two-step approach has been independently developed and applied

to probabilistic evaluations of LMFBR core-disruptive accidents.9'' 0 The

probabilistic/deterministic procedure introduced in Ref. 9 will be described

and developed further in subsequent sections. In this procedure, probability

distributions are assigned to the input parameters, and combinations of pa-

rameter values 'are systematically chosen from these distributions. These

combinations of parameter values are then

input to a deterministic accident-analysis

Input Probability Distributions code. The results of these deterministic

of the Input Parameters consequence analyses are used to generate

response surfaces for the consequences as

functions of the selected system and model

input parameters. These approximating

PROSA, Part 1: functions are then used to generate the

probability distributions and joint distribu-
Calculates Input Parameter

tions of the consequences, with random

sampling being used to obtain values for

the accident parameters from their distri-

butions. This use of response surfaces

leads to considerable savings in computer
Deterministic Accident Analysis time in comparison to direct simulation.

Code (e.g., SACO): Figure 1 illustrates the interaction between

Calculates Accident the PROSA code (the subject of this report)

Consequences for the Input and a deterministic accident-analysis code.

Parameter Combinations

PROSA, Parts 2, 3, 4, 5:

Calculates Response Surfaces,

Probability Distributions, and Related

Characteristics of the

Consequences

Fig. 1. Use of PROSA in a Probabilistic/
Deterministic Accident Analysis

Two schemes winl be ilnustrated and

compared for use in selecting the knot-point

values of the input parameters. The first-

scheme knot points are evaluated to generate

a single second-order polynomial for the

entire parameter space; the second-scheme

knot points are evaluated to generate sepa-

rate polynomials for specified regions of

the parameter space. The use of regionwise

response surfaces for reactor-safety appli-

cations was first suggested in Ref. 2. The
technique derived and applied here to generate
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separate polynomials is economical in effectively using the results of the

single-polynomial scheme. For determining all coefficients, the Lagrange

interpolation technique is extended to a multivariate case. Algebraic expres-

sions are obtained for the coefficients, thereby avoiding the need for a matrix

inversion.

A technique to handle nonindependent or correlated input parameters

is presented. Many important input parameters depend systematically on a

common parameter. For example, the reactivity coefficients, material worths,

and power shapes are functions of fuel burnup. Therefore, it is incorrect, in

some cases, to assume independence of the input parameters. To illustrate

these considerations, correlations between burnup and the reactivity -worth

curves are assumed, and the effects of these correlations are studied for a

test problem.

A technique is presented for calculating conditional distributions of the

consequences. In certain cases, interesting consequences (e.g., failures) appear

only when some criterion function exceeds a critical value. A procedure is

given for calculating the distributions of consequences when such a criterion

is stated. It is shown that the conditional distributions of the input parameters

can also be calculated with this procedure and that they provide optimal im 

-

portance functions for importance-sampling Monte Carlo methods.

The procedures discussed are illustrated in studies of a postulated

loss-of-flow transient with failure to scram in a CRBR-type reactor.

The procedures extend the methods used in the Reactor Safety Study3 by

providing a viable method to produce a continuous distribution of consequences

rather than a discrete set of consequence categories. The results can also be

used to quantitatively identify the relative importance of system and model pa-

rameters, both independently and jointly, by the individual and joint sensitivities.

In addition to direct applications in probabilistic risk evaluations, the

methods illustrated can be used for determining the required accuracy of de-

terministic computer codes in light of the natural uncertainties caused by

variations of the input parameters.

The remainder of this report describes these procedures and the com-

puter code developed to implement them. Chapter II describes the systematic

sensitivity and approximation technique used to find approximate expressions

for the consequence functions and to calculate the probability distributions for

the consequences. Chapter III describes the test problem and applications of

the procedures described. The deterministic fast-running SACO code is used

to perform the accident analyses needed to provide "data points." Results ob-

tained using the techniques are discussed. Chapter IV consists of the User's

Manual for the PROSA code, and contains a summary, an abstract, and detailed

user-oriented information. Program listing and input/output examples are

given in the appendices. Finally, future efforts and needs are described in

Chapter V.
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II. PROBABILISTIC RESPONSE-SURFACE TECHNIQUE

This chapter describes the basic computational features of the response-

surface techniques developed for current probabilistic safety evaluations.

A. Problem Description

The consequences of interest, C, which might include, for example,

accident energetics, and degrees of core and vessel damage, depend on many

system and model parameters z1 , z 2 , ... , zn:

C = C(zi,,zz,..., zn) * C(z)- (1)

The statistical variations of the parameters zi, which include reactivity

coefficients, burnup, and heat-transfer parameters, cause variations in C.
Model uncertainties, stemming from a lack of precise knowledge of the phe-

nomenology involved, are another source of uncertainties in C. It is possible

in principle to sample values of the parameters zi from their probability dis-

tributions and calculate C for a sufficient number of cases using comprehensive

accident-analysis codes such as SAS" and MELT,' 2 or more economically with

a fast-running semimechanistic code such as SACO.' Nevertheless, even with

the current computing times of well under a minute per case with SACO, a

large number of simulations are a considerable economical burden. One more

approximation step is therefore taken in our approach, namely, that of finding

a multivariate analytical approximation Z to C and performing the accident

simulations for randomly selected values of z with C. The adequacy of the

approximation depends on our ability to minimize the error C - t in the im-

portant domain of z space.

B. Response Surfaces

1. Determination of Coefficients

A second-order response surface for the approximation of a given

consequence C(z) as a function of the accident parameters zi, ... , zn has the

following functional form:

n n

C() = A + Z{[Bj + Cj(zj - zjo) + k Djk(zk - zko) (z - zjo)}. (2)

1=1 k=j+i

To determine the unknown coefficients, a set of I + 2n + n(n - 1)/2

knot points i are selected at which the approximation ,(z) is made equal to

the actual values of C(i) calculated by a deterministic accident-analysis code.

(This is different from the standard response-surface techniques' in which

least-squares fitting is used for solving the coefficients.) Here the Lagrange

interpolation technique" is extended to a multivariate case, leading to the

expression
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n , (z - zj 0'(zj - zj2 ) + [ - (zj - zj)(zj - zj)
C Co + [C1(j) - Co] + [C2(j) - Co]

(j - zj)(zji - zjz) (zj2 - zjo)(zj2 - zj)J

+ [C11(jk) + C - CI(j)- C(k)zj zj)(zk zko)(3)

pairs (z3, - zj)(zki - zko)

k j

where i = Fo = (zo, z 2 ,..., zno) is the reference point, z and zj, are two

other r selected values of zj for all j = 1, ... , n, and

Cr = C(zo); C(j) = ((z = z ); C.(j) = C(z = z );

(,11(j, k) = (z = zji, zk = zkl).

Th - :'rr'.onents of z not explicitly given as arguments of C(() have as their

ref h:-ene alues zt = z 0 . Combining Eqs. 2 and 3 yields the coefficients

A = Co,

Bj = Rj (zj - zj2) + Rj (zj - zj ),

and

Cj = R + Rj2'

where

R)"1=CO(4)

= (z. - zj )(z. - ()

R- = C) - C
(zjz - zo)(z. - z ,)

and

Co + C11(j. k) - C1(j) - (1(k)
Djk =-

(Zji - zj)(zki - zko)

for all j = 1, ... , n and selected pairs j, k. Thus, a numerical matrix in-

version is avoided with this untraditional knot-point selection. Note that the

only condition upon the knot-point coordinates for the determination of coeffi-

cients is that, for each parameter j, the quantities zj4, zj1 , and zj: have dif-

ferent values.
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2. Selection of Knot-point Coordinates

The knot-point coordinates z j, zj, and zj should be selected so

that (1) the approximation (z) is valid in the interesting region of z space

and (2) appropriate sensitivities can be defined for the parameters in terms

of the consequence values calculated for Eq. 3. The sensitivity should reflect

both the uncertainty in the parameter and the degree of impact the parameter

has upon the consequences. In the PROSA code, zjis taken as E(zj). the mean

value of zj, and a user-specified probability truncation limit P* is used to

calculate zj, and zj, from the conditions

f (zj)dz = fj(zj)dzj = P* for P* < 0.5, (5)

JA -,

where f3(zj) is the probability density function of zj. Thus, a11 and zj= repre-

sent the high and low values of zj in tie interesting range. For the uniform

and exponential distributions of Table I, iaj and Zjj can be solved exactly

from Eq. 5. Approximate solutions are used for beta distributions and a

numerical inverse-error function14 for normal and log-normal distributions.

The above formulation is directly applicable when the parame-

ters zj are mutually independent. For correlated input parame rs (to be

discussed further in Sec. II.C) such that zk can be presented as the sum

zk = 2k + (jk(Zj - zj,), (6)

where z' and zj are mutually independent p.rameter2 with known distributions.

and arjk is a constant, Eq. 5 is first used to calculate zja, zj. rka. and ska-
Then z 1 and ak, are calculated from

zka = zko + f(4IZ- ) + Ojkzjv - j) 1ta1

and > ,.(7)

S = z - I(z - 's )a + 1 k( - ) j J
where

v = 1; t+ = 2 if '1jk "'0;
v = 2;& a = Iif ajk < 0,

and sk ajk = E(sk). However, if both 4 and aj possess a uniform distribu-
tion, the equations used are
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and

zki = zt + ajk(jv - ag);

1c = I + Zjk(kJZ - j 

.

I (8)

It can be shown that 3 ki and 3 kt of Eq. 7 exactly satisfy the conditions of

Eq. 5 if both zk and zj are normally distributed. Note, however, that Eqs. 2-4

do not require Eq. 5 to be exactly satisfied.

TAILS I. Probability Distributions Available in the P SA Code

Name of functional Form Parameters

Distribution to be Specified

Uniform ; a 'a< b a.b ; b>a

Mrual1 21,)2,"2 t.o.* 0
o T

faposaattal i e(ae)/5 $ s> s e.s t 8 0

Tponest al 11 a-l 4 e.I V

TT Casd .- (s-v)/2 t a I.a. K"= -- a.v.o $ e0"

Momal I o a 1-(a)

Trancated -"(-)2/212
--U- a (b) boo

fsta 1 [- $ a_ a j b a.b.vr.,, a.VOb
..... e'(bsw 21 2

1 )b 6.e S e0

_-1 s-(ae-*)2Izs a. 0 v.0 $ *i0

es+e

*V(3) * .5 + .5 ef

Two different schemes or "designs" have been developed for select-

ing knot points for the generation of the response surfaces within the constraints
of Eq. 5. These are illustrated in Fig. 2. The first design shows the selection
when a single polynomial is used to represent a consequence In the entire pa-
rameter space. This design provides deterministically calculate "data" for
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the low and high values of each parameter in the truncated range, a center

datum point at the origin for which all parameters are at their mean value

(or best estimate), and an interaction datum point for er.ch pair of parameters.

The interaction-point coordinates have been chosen to oe in "Quadrant I"

(zj - z j and Ek - zk both positive).

skski

It 1 5 =2 14 3 5I

1h2 ('4' h4)6%4 *(23''h4)
3h2

A 5

Fig. 2. Schcmc for Knot-point Selection

The advantages of this design are that (1) it solves the second-

degree response surfaces with a minimum number of deterministic analyses

and without a numerical matrix inversion, and (2) it provides a direct calcu-
lation of individual parameter sensitivities. Its main weaknesses are that

(1) a single response surface is used over the entire parameter space and

(2) the interaction term is determined in one quadrant only. The number of

calculations required to generate the coefficients of a response surface with

this design is given by 1 + Zn * n(n - 1)/2. where n is the number of parame-

ters evaluated.

The second scheme illustrated in Fig. 2 provides additional knot-

point coordinates sj, and aj,. where zj, = zj + 9(zj -sj) and zj, = zj. 

+

(sj - a ), j a1. . .... n. with P a specified constant, so that separate re-

sponse surfaces are generated for each "quadrant." Each quadrant has

six data points to uniquely determine the coefficients for that quadrant. For

the results presented later in this report, 0 was set to / 7 /2 to keep the in-
teraction terms within the sphere of points bounded by P.

This design also has the advantages of allowing unique algebraic
calculations of the coefficients of the response surfaces. The weaknesses of

the first design are mitigated by dividing the parameter space into subsections
to predict more accurately both the main effects and the interaction effects
over specified ranges of the parameters. However, the number of deterministic
calculations required to generate the response surfaces is larger. being given
by 1 + 4n + Zn(n - 1). For the studies presented later in this report. the number
of parameters investigated was small and the deterministic calculations were
inexpensive; therefore the computational penalty relative to the one-quadrant
scheme was not severe.
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In the simulation phase, the coefficients to be used for a particular

combination of input parameters (sampled from their distributions) are uniquely
determined by the quadrants these parameters fall into. For example, if the

randomly selected values of zj and Zk satisfy zj > zj3 , and zk < zko, the coeffi-

cients corresponding to Quadrant IV of Fig. 2B would be used to generate a

point in the consequence histogram.

For the single-surface scheme, 6 is set to unity. Sensitivity/

importance measures

I = k1C(j) - col + IC(j) - coI

and

Ijk = ICt 1(j, k) + Co - CI(j) - C1(k)|

are used to organize the individual parameters and the cross terms, respec-
tively, by their orders of importance. These indicators can be used to

eliminate less important input parameters in order to focus the more de-

tailed scheme of Fig. 2B on the important parameters.

3. Adequacy of Response Surfaces

To determine the adequacy of the response surface presents a
potential problem. Since a deterministic analysis at each set of knot points

yields a unique value, the standard F test to determine lack of fit cannot be
used. We have used the following measures to evaluate the adequacy of the

response surfaces obtained in this work:

a. Comparison o response surfaces generated for different sets

of knot points, corresponding to different values of P*.

b. Comparison of the response surface representing the entire

parameter space with surfaces representing the individual quadrants of the

parameter space.

c. Comparison of the consequence distributions generated with

the single- and multi-quadrant response surfaces of item b.

d. Comparison of response-surface predictions for parameter

sets other than the knot points.

Items b and c are illustrated in Sec. III.C.

Although the above measures yield an estimate for the accuracy
of the response surfaces, exact procedures to quantify the maximum errors
need to be developed.



16

C. Characteristics of Consequence Distributions

The moments and central moments of the parameter distributions of

fable I are summarized in Table II up to the fourth-order moments. Most of

thes.' can also be found in the literature.tS The notation E[g(z)] is defined as

the expectation value

-:.

E[g(z)) = g(z)f(z)dz, (9)

where f(z) is the probability density of z.

The moments of Table II can be used for calculating the moments of C
of Eq. 2 in analytical form, as will be done in Eq. 10-15 below. These moments

of ' can then be used to (1) establish histogram categories of the consequences

(for the Monte Carlo simulation) as a specified fraction of the standard devia-

tions of the consequences, and (2) find upper limits for interesting probabilities

with Tchebysheff and Cantelli inequalities. 6

For mutually independent parameters, moments have been extensively

studied by Evans. 7 For correlated input parameters, Eqs. 13-15 have been

derived and used in this work.

1. Independent Input Parameters

When the input parameters zj are mutually independent, the mean

value of C(i) is

n

E[C] = A + X Cjve, (10)

j=1

and the covariance between consequences Ca and Cb is

n n

E[Ca b] - E[Ca]E[b] = B BBa a+ B b + B C a
=1 =1

n n n

+ CaC( - 1)a + DaDbkojz (11)

J=1 j=1 k=j+1

who re

S=var(zj) a E(zj - 'j,)', yj = E(z~ - zj,)3 /a , and fl = E(z~ - )/



TABLE II. Moment of the Distributions

3me of Mean value Variance 3 4

Distribution N)E(z) E(z E[-E(z)]2  E[z-E(z)]

a+b-82 -a4
Uniform 2 0

Normal u a2 0 304

Exponential I a+B 2 203 94

Exponential II a-8 82 -283  94

Truncated 2+(a-)a-2 Noteb Notec
Eora I

Truncated d2+(b- )A-02 Notee Notef
Normal II a+bj)-

Beta a+(b-a (b-a) 2Yn _ 2(b-a) 3Yn (n-y) 3(b-a) yn[2y2+2n2+yn (y+n-2)]

(y+n)2(y+n+l) (y+n) 3 (y+n+1) (y+n+ 2 ) (y+n) 4 (y+n+1) (y+n+2) (y+r+3)

Log-normal e4( 2 2 2-1) 2 (e 2-3e 2+2) M3 6023 24e4+6e2-3) M

e e-ay2/2a2

22

E[s-E(z)]3 -[(a-u)A-2]e-3(a-)A +263

E[z-E(z)J 34+[(a-)+3a 2(a-u)]A-[2a2+4(a-2 ]82+6(a-u)A3-3A6

A - b-(b-u)12/22

2*

E[z-E(z)] - [(b-)2 -a2]A-3(b-)A2+2A3

E[z-E(z)] 4
- 3 1

0+[(b-u) 3+302 (b-u)]A-[2a2 +4(b-j) 2 JA2+6(b-)A3-3A4

a

b

c

d

e

f
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The indices a and b of the coefficients refer to ta and Cb, respectively. The

variance of a consequence is the special case Ca = Cb of Eq. 11. Equation 11

can also be used for calculating correlations between consequence and input

parameters z1 by substituting Bb = 1, B 1 ?= 0 for j # i, and C1? = Db k0

for all j, k.

2. Correlated Input Parameters

The general expression for the mean value of S() is

n

E[C] = A + C ai 

+

j= 1

n

j=1
Djkcov(zj, zk),

n

k= j+1

and the covariance between two consequences is

n

cov(CaCb) = B Ba

j=i

n

j= i

n

B Bb + B B cov zj, zk)

k= j+i

B C) Y a

+

n

j=i

B Ck+ B Ck cok(zzk, zk)

k j

n

- 1)a4 

+

J= j

n

(Cc b + C C coe z , z , zk,

k= j+i

zk) - J k,

(BD k
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where

cov(zj, zk) = E[(zj - zj0 )(zk - zko)],

cok(zj, zkki) = E[(zj - zj)(zk - zko)(zi - zio)],

and

coe(zj, zk, zi, zm) = E[(zj - zjo)(zk - zko)(zi - zio)(zm - zmo)I.

The moments of the parameters needed in these equations cannot

all be obtained from Table II directly. However, if the linear correlation

Eq. 6 can be used for the dependent input parameters, it is not too difficult

to calculate the needed moments as functions of the moments of the inde-

pendent parameters. It is useful to divide the input parameters into two classes:

independent parameters zj, j = 1, ... , ni (Class 1) and dependent parameters zk,

k > n1 (Class 2). For each parameter zk of Class 2, there is a unique leading

parameter zj in Class 1, denoted as j = L(k), so that zk = zj + ojk(zj - zj)

with zk and zj independent. Several Class 2 parameters can have a common

leading parameter. The distributions of the Class 1 parameters and those of

zk(k > n1 ) are provided as input to the PROSA code.

The moments of the Class I parameters are obtained from Table II.

For Class 2 parameters, E(zk) = E(zj) = zko and

cik = var(z) + cx3kvar(zj);

Ykak = E(z( . zko) 3 + ajkE(zj - z )3; (14)

rkak = E(zk - zko) 4 + 6ackvar(zj)var(zj) + ajkE(zj - z )4,

where j = L(k), k > n1 . The covariance between two parameters (i / k) is

'oi if i = L(k)

akiok if k = L(i)
cov(zi, zk) k f (15)

ajkaji j if i = L(k) = L(i)

0 all other cases.

In a similar fashion, expressions can be found for the higher moments needed

in Eq. 13. In the simulation phase, PROSA also calculates the moments and

correlations from the samples, independent of the above analytical expressions.
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D. Generation of Distributions of Consequences

A detailed distribution of a consequence C is calculated by sampling

values from the distributions of the parameters z and calculating C(z) from

Eq. 2 for a large number of such z values. (In the multiquadrant scheme,

the coefficients of Eq. 2 depend on z.) The distribution is obtained in the

form of a histogram with categories on each side of the mean value E[C]. The

width of each category is a certain user-specified fraction (input variable

SCALE) of the standard deviation var(C). Thus, the analytical moments cal-

culated in Sec. C are used in the simulation. The joint distributions of the

pairs of consequences (a and Cb are calculated in the same way as two-

dimensional histograms.

The random variates with the distributions given in Table I are gen-

erated using the standard (or slightly modified) methods of Refs. 18-20. The

methods must Le exact in the tails of the distributions because interesting

consequences may occur with unlikely combinations of the input parameters.

1. Correlated Input Parameters

The joint probability density function of the input parameters can

always be presented as a product of the conditional distributions

f(z) = fi(zi)fzc(zzIzi) ... fnc(znlzn-1i, ... , z1). (16)

The random sampling of the components of z can be accomplished

from left to right on the right-hand side of Eq. 16. The values z1 , ... , zr-1

must be known, in principle, before zr can be sampled. If the parameters are

mutually independent, the conditional distributions in Eq. 16 are also total

(marginal) distributions, and the order in which the parameters are sampled

is immaterial.

To demonstrate the method for correlated input parameters, we

divide the parameters into two classes: Class 1 consists of n1 mutually inde-

pendent parameters zj with given total distributions fj(zj), j =I1, 2, ... , n1

.

The rest of the n parameters belong to Class 2, and we assume that their

conditional distributions depend on Class 1 parameters only.

In a typical case, the expected value (conditional mean value) of

a Class 2 parameter depends on the actual value of a Class 1 parameter.

For example, the expected value of a reactivity coefficient is a deterministic

function of fuel burnup. The width and form of the conditional distribution

may also depend on Class I parameters. Usually more experimental or

theoretical evidence is available about the dependence of the conditional ex-

pectation value than about the form of the distribution. In this work, the forms

of the conditional distributions of Class 2 parameters are assumed to be in-

dependent of other parameters, but the conditional mean values are assumed



21

to be linear functions of Class 1 parameters. This means that any param-

eter zk of Class 2 can be presented as a sum

zk = zk + ajk(Zj - zjo), (17)

where ajk is a constant, zj belongs to Class 1 and is called the leading pa-

rameter of zk, and z4 is an independent random parameter with known dis-

tribution f(zk). PROSA samples zj and zj from their distributions to obtain

zk from Eq. 17. The coefficient ajk can be determined when the conditional

mean value of zk is known at two different values of zj. Figure 3 illustrates

the distributions, with zk a factor with which to multiply the Doppler coeffi-

cient and zj the fraction of the fuel-cycle time, referred to as burnup. The

conditional distribution of zk (and zj) is assumed normal, the mean value

moving from 0.92 to 1.08 as a function of burnup. The distribution of zj is
assumed uniform, and the total distribution of zk is a convolution of a uniform

and a normal distribution. There is no need, however, to calculate this total

distribution in analytical form.

6

5 - BOEC a TOTAL 

-

/ \4/
Fig. 3

43 Conditional and Total (Marginal) Probability
Distributions of Doppler-coefficient Factor

/
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0.8 0.9 10 1.1 12 13

DOPPLER COEFFICIENT FACTOR

The random sampling and the calculation of the distributions of
the consequences can be easily extended to more general correlations than
the linear correlation of Eq. 17.

2. Conditional Distributions

In many applications, interesting consequences (e.g., failures)
appear only when some criterion function exceeds a critical value. Up to
four simultaneous criteria or conditions can be specified for the PROSA code
as input data. The conditions can be specified for input parameters, for con-
sequence variables, or for both. PROSA calculates the conditional distributions
(histograms), counting but rejecting the samples that do not satisfy the condi-
tions. This technique is applicable for estimating the probability that a certain
consequence variable (e.g., stress, strain, or temperature) is exceeded in an
accident, and the distributions of other interesting consequences for that con-
dition. Examples are shown in Fig. 7 (on p. 27).
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The fact that input parameters can also be defined as consequence

variables allows the calculation of conditional distributions of input param-

eters. Examples calculated with this technique are presented in Figs. 5 and

6 (on p. 26). These conditional distributions can be used as importance

functions of the parameters in an Importance Sampling Monte Carlo (ISMC)

simulation, as will be shown.

Let 1(z) be a criterion function. We are interested in the prob-

ability Q that 1 belongs to a certain domain A: I E A. The indicator q() is

defined so that q(z) = 1 if Ti E A and q(i) = 0 if Ti % A. The problem is to cal-

culate the integral

Q = fq(i)f(i)dz (18)

over all parameters. In the ISMC simulation, this is estimated by

N
1 N zq(Zi)f(Zi)

N f (z(i)

where the N samples zi are selected from an importance function f*(i) instead

of the original distribution f(z). The optimal importance function" would be

fo(Z) = q(z)f(i)/Q. (20)

Of course, Q and q(z) are not known explicitly. Instead, the con-

ditional distribution function fc(zI T E A) of the parameters can be estimated

by using PROSA as indicated in Figs. 5 and 6. From the basic properties of

conditional distributions

Qfc( Ii E A) = f(i)q(i), (21)

proving that fc(1TlI E A) = fo*(i). Thus, the conditional distributions of the input

parameters as calculated by PROSA are near-optimal importance functions,

exactly optimal if the response-surface functions are accurate.

The importance function can also be used to select new knot points

to determine a new response surface that is more accurate in the interesting

domain of z space.

3. Moment Matching

The simulation techniques described yield the probability distribu-

tions as histograms with a finite number of categories. If a continuous curve

is desired for approximating the distribution, the sample moments calculated

by PROSA can be used for fitting an analytical distribution from the Pearson

family or from the Johnson family.Z" The first four moments of the sampled

data are needed in this procedure.
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III. APPLICATIONS

This chapter illustrates the use of the above procedures for a postu-

lated loss-.of-fiow (LOF) transient with failure to scram in an LMFBR. The

problem and input parameters are defined, the deterministic accident-analysis

models described, and finally the probabilistic results presented.

A. A Sample Problem

To illustrate the procedure, a postulated LOF transient with failure to

scram in a CRBR-type reactor was deterministically analyzed through the

voiding phase to a point in the accident at which considerable amounts of clad-

ding and fuel are molten and fuel/cladding motion would probably occur. Since

fast-running models to reliably analyze the transient'oeyond the initiation of

fuel and cladding motion to the point of permanent subcriticality have not yet

been developed, the consequences studied here are intermediate consequences,

rather than final end-of-accident consequences. The consequences investi-

gated included end-of-analysis energetics, power levels, reactivities, and

fractions of core with molten cladding and fuel. The power and reactivity con-

sequences were chosen because they provide an important set of state variables

at the initiation of cladding and fuel motion. The molten core fractions serve

as core-damage indicators as well as plausible source terms for fuel and

cladding relocation. Although these consequences depend on a large number

of system and model parameters, a preliminary study indicated that only a

few parameters make major contributions to consequence uncertainties. The

parameters shown in Table III were selected for the present study.

TABLE III. Input Parameters and Assigned Distributions

Mean Distributional

Parameter Distribution Value Characteristica

Fraction of fuel-cycle

time (burnup) Uniform 0.5 0, 0b
Fuel specific heat Normal 357 J/kg K 12%

Doppler-coefficient factor Normal 1.00c 8%d

Void-worth factor Normal 1 . 0 0 e l0%d

aLower and upper limits for uniform distribution; standard deviation

for normal distribution.
bLimits correspond to BOEC and EOEC, respectively.

c0 .9 4 at BOEC; 1.06 at EOEC.
dAt fixed burnup.

e0.9 2 at BOEC; 1.08 at EOEC.
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The dependencies of the Doppler and voiding reactivity factors upon

the fraction of fuel-cycle time, referred to as "burnup," shown in Table TII,

were chosen as representative based on neutronics calculations for CRBR.2 3 '2 4

Hence, the burnup was the "leading parameter" for the study of correlations

between parameters. From Eqs. 14 and 15, the correlation coefficients can

be computed as 0.5 for burnup and Doppler, 0.32 for burnup and void worth,

and 0.16 for Doppler and void worth.

A value of P* = 0.0228, corresponding to the 2a or approximately

95% confidence interval for a normal distribution, was chosen for the genera-

tion of the knot-point values, as described in Sec. II.B.

B. Deterministic Models

The feasibility of the methods described above for performing proba-

bilistic evaluations of reactor accidents hinges upon the ability to perform

economically the accident analyses needed for calculating the coefficients of

the approximating consequence polynomials. This is especially true when the

number of input parameters is large. The accident analyses required must

be able to be performed quickly, yet with enough accuracy to provide confidence

in the results. Accordingly, as a parallel development with the probabilistic

studies at ANL, the fast semimechanistic accident-analysis code SACO is being

developed.

This code has been described in earlier reports,9,Z5,26 and was used to

perform the deterministic calculations needed to generate the coefficients of

the response surfaces. The analyses performed with SACO for this study used

essentially the same simulation model for a CRBR-type core as reported

earlier. 9 The SACO analyses required an average of 20-s computing time on

the IBM 370/195 for each case. The computer storage requirements for the

SACO evaluations reported here were less than 250 kilobytes.

C. Results

The results in this section were generated to highlight (1) the compari-

son of different schemes for knot-point selection, (2) the treatment of corre-

lated input parameters, and (3) the calculation of different conditional

distributions. The input parameters and the assigned distributions are speci-

fied in Table III. The correlations between input parameters are illustrated

in Fig. 3 with the probability distributions of the Doppler factor.

Figure 4 compares 2me probability distributions generated using the

single response surface ant the "multiquadrant" response surfaces. The

power consequence was chosen for this illustration because it provided the

largest difference between the probability density curves of the single- and

multiresponse schemes. In general, for the consequences indicated in Table IV,

the consequence distributions obtained with the two schemes were close, pro-

viding one measure of the adequacy of a single second-order response surface

for prediction.
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TABLE IV. Distribution Characteristics of Selected Consequencesa

PROSA

SACO Mean Standard

Consequence Base Case Value Deviation

Powerb 15.9 19.0 13.0

Energyc 17.3 17.4 0.9

Net reactivity, $ 0.88 0.87 0.06

Fraction of cladding molten 0.14 0.16 0.08

Fraction of fuel molten 0.09 0.15 0.18

aEvaluated at 0.6 s after boiling initiated in the coldest group of

subassemblies; single-response-surface results quoted.

bRelative to steady-state full power.

cSteady-state full-power seconds.

For the example of Fig. 4, the discrepancy between the distributions

was caused by the Doppler-voiding reactivity-worth interaction being much

greater in the first-parameter "quadrant" (as indicated by the strongly nega-

tive D coefficient) than in the other quadrants, as measured by the multi-
quadrant scheme. As a result, the single-surface scheme overpredicted powers
when the indicated parameters fell into quadrants 2 and 4, and underpredicted

power for quadrant 3, the latter quadrant sampling leading to physically un-

real negative powers.

H-

H

m
Fig. 4

Probability Density Functions for Powc

Resulting from Single- and Multiple-
response-surface A pproximations
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Although the multisurface scheme was needed here to provide a good

approximation for this example, other methods exist to improve a single-

surface approximation. One approach is to search for and use more optimal

designst, 7,te or knot-point-selection schemes. Transformations of the input

variable and/or the consequences could also be used to improve the accuracy.

However, such techniques are based on the hindsight provided by initial studies

and could be used to complement the techniques here. For this work, empha-

sis has been on the use of an automated routine with the assumption of no

prii 'r knowledge or evaluations.

Table IV presents distribution characteristics for the selected conse-

quences. The differences between the SACO base case and PROSA mean-value

results reflect the nonlinearities of the consequences (see Eq. 10). The un-

certainties of the consequences as measured by their standard deviations are

usually much larger than the differences between the base case and the man

values caused by the nonlinearities, supporting the adequacy of a quadratic

response surface. Essentially the same results for mean values and standard

deviations of the consequences were obtained for the cases of mutually inde-

pendent and correlated input parameters. This was caused by the effect of the

increase in the Doppler factor with burnup tending to cancel the effect of the

increase in void worth with burnup.

The calculation of conditional distributions of the input parameters

(listed in Table III) as potential importance functions is illustrated in Figs. 5

and 6. Figure 5 shows the variation of the distribution of the burnup input
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parameter when conditions are specified for the Doppler factor. The deviation

of the burnup distribution from the original uniform distribution is a direct

consequence of the correlation between input parameters. The correlation is

explained in Sec. I.A.

Figure 6 illustrates the variation of the conditional distribution of the

void worth when conditions are specified for the reactivity consequence vari-

able. These conditional distributions indicate where new knot points should

be selected if an improved response surface were desired for analyzing the

high-reactivity cases in more detail. They also would provide the optimal

distributions for using importance sampling to generate more accurate con-

ditional distributions of the consequences, as described in Sec. II.D.

To demonstrate the effect of the input-parameter correlations, the
distribution of the fraction of molten cladding was calculated with and without

correlations between the input parameters. This is illustrated in Fig. 7 with

several conditions specified for reactivity at the end of the calculation. The

probabilities obtained for exceeding the reactivity values 0.895. 0.925, and

0.955 $ were 0.35,0.14, and 0.025, respectively, for independent input param-

eters and 0.35, 0.13, and 0.018, respectively, for correlated input paramters.
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(CondtUnaI )lutrsbutions of Frac hon a Molten
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Typically 50,000-100.000 simulation cycles were used to generate the
probability distributions reported here. Each cycle included the sampling of
values for all parameters, calculation of all consequences from the response
surfaces, and the generation of the conditional and unconditional histograms,
joint histograms, and moments. The computer time on the IBM 370/195 for

100,000 simulations for four input parameters (maximum 12) and five con-
sequences (maximum 6) was roughly 100 s.
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IV. USER'S MANUAL

A. Program Summary

The program performs three main functions.

1. With input-specified distribution functions, e.g.. means and standard
deviations for a preselected number of parameters. the program selects points
from a specified confidence interval on these distributions to serve as input

for evaluation by deterministic codes.

2. With "consequences" from the deterministic code(s) for each

input-parameter combination provided above, the program generates multivari-
ate quadratic response surfaces approximating the functionality between the

input and output of the deterministic analysis.

3. By use of the generated response surfaces. the program generates

histograms. approximating consequence probability distributions. Special
features of the code generate or treat sensitivities. consequence distributional

moments, regionwise response surfaces. correlated input parameters. and

conditional and joint distributions.

The code has been used extensively in conjunction with the fast-running

accident-analysis code SACO to provide probability studies of LMFBR hypo-

thetical core-disruptive accidents. However. the methods and the programming

are completely general and not limited to such applications.

B. Program Abstract

This program abstract is provided in the form recommended by the

Argonne Code Center.

1. Name of Program: PROSA

2. Computer for Which Program is Designed: IBM 370/195

3. Description of Problem: The problem is to find the distribution

of a random variable that is a function of many other random variables when

this functionality is not known in analytical form and can be obtained only

through parametric studies with a deterministic computer code.

PROSA first systematically provides input-parameter combinations
for evaluation by a deterministic code. With the output of the deterministic
code for each of these parameter combinations, PROSA then generates response
surfaces to describe the functionality between the input and output of the
deterministic code. These response surfaces are then used in PROSA for
calculating sensitivities, probability distributions, and related characteristics



29

of the program output. This technique leads to considerable savings in com-

puter time in comparison to direct use of the deterministic code for randomly

sampled input.

4. Method of Solution: As input data, the program needs the prob-

ability distributions of the variable parameters (e.g., reactivity and heat-

transfer coefficients considered as sources of uncertainties in an accident

analysis). In the first part of the program knot-point coordinates of the

parameters are calculated. These serve as input for deterministic codes

(such as accident-analysis codes SACO or SAS) to calculate interesting con-

sequences in the specified knot points. The knot-point coordinates are deter-

mined by a user-specified probability range (confidence interval).

The consequence values in the knot points (as calculated by

accident-analysis codes such as SACO or SAS) are used by the second part of

PROSA to solve (1) the approximating functions (response surfaces), (2) the

sensitivity/importance of each parameter with respect to the consequence

variables. (3) the statistical moments of the input parameters. (4) the mean

values and standard deviations of the consequences, and (5) the correlation

coefficients for all pairs of the consequences.

By use of random-number sampling of the parameter distributions

and simulation with the as-calculated response surface the program also cal-

culates (6) the probability distributions and the first four moments of the con-

sequences. (7) the joint distributions, and (8) the statistical-error estimates

for the distributions.

The individual and joint distributions are obtained in forms of

histograms with 12 and 144 categories, respectively. The width of each

category is a user-specified fraction of the standard deviations of the

consequences.

5. Restrictions on the Complexity of the Problem: The maximum

number of variable input parameters and consequence variables that can be

analyzed simultaneously are 12 and 6, respectively. Eight different distribu-

tions are available for the input parameters, including uniform, exponential,

normal, truncated normal, log normal, and beta distributions. The correlations

(if any) between the input parameters are limited to linear correlations.

6. Typical Running Time: Typical running time for six input param-

eters and six consequence variables is 60 s for 40,000 simulations (IBM

370/195).

7. Unusual Features of the Program: In the simplest case, a single
multivariate second-degree surface is matched to the knot-point consequences.
It is possible as an option to use regionwise response surfaces, that is, distinct
second-degree surfaces for every "quadrant" of the multivariate parameter
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space. The program includes a technique to handle nonindependent (correlated)

input parameters. Conditional distributions can also be calculated. Up to four

simultaneous criteria or conditions can be specified for the consequences.

The distributions are obtained in forms of histogram tables with 12 categories

and plots in 26 categories. The joint distributions have 12 x 12 = 144 cate-

gories. The width of each category is a user-specified fraction of the standard

deviations of the consequences. By defining one or more input parameters to

be consequences as well, we can use the code for calculating optimal impor-

tance distributions forte input parameters.

8. Related and Auxiliary Programs: The PROSA code can be used

in conjunction with a deterministic/mechanistic accident-analysis code (such

as SACO, SAS, and RELAP). The'first part of PROSA provides input for the

accident-analysis code, which in turn provides input for the second part of

PROSA.

9. Status: PROSA-1 is available the Argonne Code Center.

10. References: References 9 and 29.

11. Machine Requirements: IBM 370/195; Ca'nd Read/Punch; Line

Printer.

12. Programming Language Used: FORTRAN IV

13. Operating System: IBM System/370 Model 195; FORTRAN IV
(G) or (H) compiler with optimizer.

14. Other Programming or Operating Information or Restrictions:

a. The program contains a few FORMAT statements in the

T format code as well as ERR= and END= operatives in a READ statement.

These are IBM extensions to ANS FORTRAN.

b. The program calls uniform random numbers U (between 0

and 1) by the statement

U = FLTRNF (0).

The FLTRNF function subprogram'8 is a private library

routine at ANL and should be provided separately in installations outside of

ANL. Other random variates are calculated from U in the PROSA code.

15. Name and Establishment of Authors: J. K. Vaurio and C. Mueller,

Argonne National Laboratory, Reactor Analysis and Safety Division, 9700 South

Cass Avenue, Argonne, Illinois 60439.
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16. Material Available: Source decks, sample problem, job-control

cards, and documentation.

17. Category: P, General Mathematical and Computing System

Routines.

18. Keywords: Accident analysis, Approximation, Distribution,

Histogram, Joint distribution, Moments, Monte Carlo, Probabilistic/

Deterministic, Probabilistic safety, Random sampling, Response surface,

Risk, Sampling, Sensitivity, Simulation.

C. Program Use

PROSA can be directed to perform five different tasks. The task to

be executed is specified by the input variable JOBI. The tasks can be associated

with major parts of the main program, Part I through Part 5 in Fig. 8, (p. 32)

corresponding to the values JOBI = I through 5. The tasks are described in

Sec. IV.C. 1. The input for each task is specified in Sec. IV.C.2. The flow

diagrams of the program are presented in Sec. IV.C.3, and the function of each

subroutine is briefly described in Sec. IV.C.4.

1. Task Descriptions

Each execution of the program performs one of the following five

tasks, specified by the input variable JOBI. After each task, the program

control returns to the beginning and a new job starts (if not stopped by an

End-Of-File).

Task I (JOBI = 1): Knot-point Coordinates

(1) Calculates and prints the knot-point coordinates of the

parameters.

(2) Prints and punches the knot points.

(3) If TEST = 0, returns control to the beginning and a new job

starts (if not stopped by an EOF).

(4) If TEST = 1, calculates "consequences" in the knot points

using test subroutine TEXAS, and prints and punches these consequences.

(This consequence output serves as input to Tasks 2 through 5 for testing

purposes.)

Task 2 (JOBI = 2): Moments and Coefficients

(1) Calculates and prints the knot-point coordinates of the param-

eters (same as 1 of Task 1).

(2) Calculates, organizes, and prints sensitivity/importance

measures of the parameters with respect to the consequences.
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(3) Calculates and prints the coefficients of the response surfaces,

moments and correlation coefficients of the parameters, and analytical mo-

ments and correlation coefficients of the response-surface consequences.

(4) Sketches response-surface consequences versus parameters.

Note 1: No randon-number sampling/simulation takes place

in Task 2.

Note 2: When regionwise ("multiquadrant") response surfaces

are used (NQUAD = 4), separate coefficients are ob-

tained for each region ("quadrant"), but the analytical

moments of the consequences are for the "overall"

response surface.

Task 3 (JOBI = 3): Distributions

(1) Performs all steps of Task 2.

(2) Defines 12 consequence categories for each consequence, six

on each side of the analytical mean value obtained in Task 2. The width of

each category is a user-specified fraction (input variable SCALE) of the

analytical standard deviation of the consequence.

(3) Samples values for each parameter from its distribution, cal-

culates values of the consequences in these sample points using the response

surfaces, and forms the histograms and joint-histograms of the consequences.

(4) Calculates the sample moments of the consequences (up to

the fourth-order) and the statistical-error estimates of the histogram category

probabilities.

(5) Prints the above moments, consequence category limits,

histograms, probability estimates and error estimates, and sketches the dis-

tributions in half-category intervals.

Task 4 (JOBI = 4): Conditional Distributions

(1) Performs all steps of Task 3.

(2) Calculates and prints the conditional distributions, conditional

joint distributions, and conditional sample moments of the response-surface

consequences (the condition being the criterion specified in the input for

Task 4).

(3) Calculates and edits the fractions satisfying unrelieved

(original) and relieved (see Note 2 below) criteria.
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(4) If input variable NSC > 0, Task 4 punches (also prints if

TEST = 4) sampled parameter combinations that satisfy relieved criteria

(see Note 2).

Note 1: The category widths are the same as in Task 3, but

the category limits may be shifted for conditional

distributions.

Note 2: "Relieved criteria" here refer to the conditions for

the conditional distributions [e.g., p((|CI> Ccr 

-

TOLE*ac), where C is the consequence and C > Ccr

is the unrelieved criterion] that are changed (relieved)

by an input-specified fraction TOLE of the analytical

standard deviation of the consequence. TOLE can

be used to study the sensitivity of conditional prob-

abilities to the criteria. Make NSC > 0 only if Task 5

will be used.

Task 5 (JOBI = 5): Difference Distributions

Task 5 is provided to test the quality of the conditional distributions

obtained in Task 4 using the response-surface consequences. It is presumed

that the parameter combinations punched in Task 4 are input for the deter-

ministic code and the consequence values so obtained are input for Task 5.

Here, as in Fig. 13 (p. 44), these consequences are called "rea' consequences."

(1) Calculates and edits the conditional distributions of the real

consequences.

(2) Calculates and edits the distributions of the differences be-

tween the real consequences and the response-surface consequences.

Note 1: If TEST = 5, the real consequences are calculated

in the test-subroutine TEXAS rather than input.

Note 2: The width of each difference category is TOLE/2
times the analytical standard deviation of the

consequence.



Input Instructions

Card 1

Columns Forma

1-2 12

3-4 12

2.

Variable

NPARA

LMPAIR

JOBI

PROB

NCONS

NSA

SCALE

TEST

WORK

NCORR

NQUAD

it

12

F10.8

13

18

F6.2

13

16

15

15

Note: NCONS,

(JOBI =

(JOBI =

Descriptions

Number of input parameters (s12).

Indicator to limit cross terms in a

quadratic response surface;

LMPAIR = 0, no limitation;

LMPAIR = 1, pairs limited

(LMPAIR is in use only with NQUAD = 1).

Task indicator (see Sec. IV.C.1).

Probability range to select the knot-

point coordinates (<0.5).

Number of consequence variables (s6).

Number of simulation cycles.

Histogram-category-width indicator (as

a fraction of standard deviation).

Control variable for testing (0, 1, 4, 5).

Work number.

Number of correlations between the input

parameters.

Response-surface option:

= 1, single quadratic response surface;

= 4, regionwise "multiquadrant" response

surfaces.

NSA, and SCALE are not used in Task 1

1); NSA and SCALE are not needed in Task 2

2).

Next NPARA Cards

Variable

K

NAME

JDIS

Columns

1-2

4-9

10-11

ADIS 12-22

Format Descriptions

12 Parameter number (1,2,..., 12)

A6 Parameter name

12 Parameter-distribution indicator

(1 JDIS z8)

F11.5 First distribution parameter

35

5-6

7-16

17-19

20-27

28-33

34- 36

37-42

43-47

48-52



Format

Fll.5 Second distribution parameter

FIl.5 Third distribution parameter

F1l.5 Fourth distribution parameter

Variable

BDIS

CDIS

DDIS

JJK( 12) Used when LMPAIR = 1 to indicate the

pairs of parameter K to be taken into

account in the cross terms of the response

surface.

Note: The distributions and parameters available are as

follows:

JDIS ADIS BDIS CDIS DDIS

I = Uniform

2 = Normal

3 = Exponential I

4 = Exponential 11
5 = T runcated

normal I

6 = T runcated

normal I

7 = Beta

8 = Log-normal

Upper limit

Mean value

Lower limit

Upper limit

Mean value

Mean value

Lower limit

Mean value

Lower limit

Standard

deviation

Scale constant

Scale constant

Standard

deviation

Standard

deviation

Upper limit

Lower limit

Upper limit

Mean value

Standard

deviation

For distributions 5 and 6, the mean value and standard deviation are those

for the untruncated normal distribution. For distribution 8, the mean value

and standard deviation are those of the logarithm of the parameter. The

mathematical expressions for these distributions are given in Table I.

Next NCORR Cards

(if NCORR > 0)

Columns Format

1-5 15

Descriptions

Correlation type. not in use.

15 Number (K) of a leading parameter.

36

1212

Columns

23-33

34-44

45-55

57-68

Standard

deviation

Variable

ITYPE

Descriptions

I LEAD 6-10
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Columns Format

11-25

26-30

31-45

Descriptions

E15.6 A value of the leading parameter (other

than mean value).

15 Number (K) of a dependent parameter.

Variable

FLEAD

IDEP

FDEP

Note 1: The order of the parameters must satisfy

ILEAD< IDEP.

Note 2: Several dependent parameters may have a common

leading parameter; not more than one leading param-

eter may be assigned for any dependent parameter.

KNOT-POINT Consequence Cards

These cards are needed for Tasks 3, 4, and 5 (JOBI = 3, 4, 5) and

are normally generated by a deterministic code outside of PROSA (or by

subroutine TEXAS if TEST = I in Task 1). The first six columns (INDEX,

variables J and K) are copied directly from the knot-point-coordinate cards

produced by Task 1 (JOBI = 1) without any manipulation.

in columns

Variable

INDEX

J

K

CONS(l)

CONS(2)

The last consequence card should be followed by a card with -1

1-2. (This indicates the end of the consequence cards.)

Columns

1-2

3-4

5-6

9-20

21-32

CONS
(NCONS)

Format

12

12

12

Descriptions

Indicates the location of the knot point

with respect to the mean value(s) of

parameters(s) J (and K).

Parameter number (1 s J s NPARA).

Parameter number (J< K!5 NPARA), 1 0
only for cross terms, i.e., when

INDEX > 10.

E12.6 The value of the first consequence variable

at the knot point specified by (INDEX. J. K).

E12.6 The second consequence variable.

E12.6 The last consequence variable (maximum
NCONS = 6).

E15.6 Expected value of the dependent parameter

when the leading parameter has the value

FLEAD.
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Note: Relevant values of INDEX are

NQUAD = 1: 0, 1, 2, 11

NQUAD 4: 0, 1, 2, 3, 4, 11, 22, 33, 44

Condition Card

This card specifies conditions for conditional distributions, is

needed in Tasks 4 and 5 (JOBI = 4, 5), and should follow the -1 card at the

end of the knot-point consequence cards.

Variable Columns Format Descriptions.

NSB 1-6 16 Number of simulation cycles satisfying

conditions (limit). Either NSA or NSB

(whichever occurs first) ends the

simulation.

NSC 7-12 16 Number of output cards in Task 4 (limit).

NSC < 1000. NSC # 0 only if Task 5 will
be used later.

TOLE 13-18 F6.2 Tolerance for relieved conditions (as a

fraction of standard deviation).

NCR(l) 21-22 12 Number of the consequence variable

(1....,NCONS) that is also a criterion/
condition variable.

LCR(1) 23-24 12 Condition type,

= 1, when FCR is upper limit;

= 0, when FCR is lower limit.

FCR(1) 25-35 G11.4 Limit/condition value for consequence

NCR(1).

NCR(2) 36-37 12
LCR(2) 38- 39 12 Second condition (if any).

FCR(2) 40-50 GI1.4

NCR(3) 51-52 12
LCR(3) S3-54 12 Third condition (if any).

FCR(3) 55-65 G11.4

NCR(4) 66-67 12
LCR(4) 68-69 12 Fourth condition (if any).
FCR(4) 70-80 G11.4

Note: Columns may be left blank (NCR(1) = 0) for conditions

not needed.
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Conditional Parameter Cards

These NSC (or 2 NSC) cards are needed for Task 5 only (JOBI = 5)

and are output from Task 4.

Columns Format

9-20

21-32

Descriptions

E12.6 Value of parameter 1

E12.6 Value of parameter 2

Z(NPARA) E12.6 Value of parameter NPARA (S12).

This information specifies one parameter combination that satisfies

relieved conditions. It consists of one card if NPARA s 6 or two cards

if 7 s NPARA s 12. Thus, the total input is NSC or 2 NSC cards depending on

the number of parameters, NPARA.

Real Consequence or Parameter Input

This input is needed for Task 5 only and depends on whether the

consequences are calculated by an external deterministic code (TEST = 0) or

in the subroutine TEXAS (TEST = 5).

TEST = 5: The "Conditional Parameter Cards" as described

above.

TEST = 0: NSC cards with the following information, calcu-

lated in the parameter points generated in Task 4.

Columns Format

9. 20

21-32

Descriptions

E12.6 Value of the first consequence variable.

E12.6 Value of the second consequence variable.

E12.6 Value of the consequence variable

NCONS (s6).

3. Flow Diagrams

Figure 8 shows the flow diagram of the program. Major parts of
the main program are presented in more details in Figs. 9-13. Encircled

Variable

Z(l)

Z(2)

Variable

CONS(1)

CONS(2)

CONS
(NCONS)
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numbers in these diagrams refer to FORTRAN statement numbers where ex-

ecution continues. Exit or entry is indicated by an arrow. For example, exit

to .501 in Fig. 11 appears as an entry in Fig. 13.

DES ?3YES STOP 1

NO

INITIALIZATION 1

_JOB INPUT

PARAMETER

INPUT

EDIT

CALCULATE
KNOT - POINT

COORDINA TES

IINITIALIZA TON 2

(Jol>1? YES 13

OUTPUT

CALCULATE AND YSN

EDIT TESTYE TEST s 1 ?

CONSEQU ENCES

Fig. ti. Flew )tatgrnam for Pare 1 (J0W . 1)



CALCULATE SENSITIVITIES
AND RESPONSE SURFACE
COEFFICIENTS

EDIT ffCOEFFICIENTS

ORGANIZE AND EDIT

SENSITIVITIES

SKETCH CONSEQUENCES

vs. PARAMETERS

CALCULATE AND EDIT
MOMENTS AND CORRELATIONS
OF THE PARAMETERS

CALCULATE AND EDIT
ANALYTICAL MOMENTS AND
CORRELATIONS OF THE
RESPONSE SURFACE
CONSEQUENCES

STARTYES JO 3?PAT

Fig. 10. Flow I)igram for trai

41

CONSEQUENCE
INPUTC,

1
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NO YES 1 CRIT ERIA INPUT
JOBI 4 ?.(CONDITIONS)

310 NC =NC + 1

SALE PARAMETERS

CALCULATE RESPONSE
SURFACE CONSEQUENCES

CALCULATE SAMPLE

ADD TO HISTOGRAMS

NO

YES NC CNSA ? 33

NO

CALCULATE AND EDIT3i

SALE MOMENTS

EDIT HISTOGRAMS AND

JOINT DISTRIBUTIONS

=TARTYEJol</t N41

Fig. 11. Flow Diagram for Part 3
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401 CRITERIA SATISFIEDENC

YES

(NE > NSC ?YES

NO

PARAMETER
OUTPUT

NE =NE + 1

UNRELIEVED CONSEQUENCE _NO
CRITERIA SATISFIEEDUNC?

YES

END = NO + 1

CALCULATE CONDITIONAL

SAMPLE MOMENT SUMS

ADD TO CONDITIONAL
HISTOGRAMS

EDIT CONDITIONAL SIMULATION
490 STATISTICS, MOMENTS AND

DISTRIBUTIONS

START YES JB NO STOP 4

Fig. 12. F w I)iiagram for Part 4



501 ~CRITERIA NPUT

PARAMETER INPUT
(NSC CARDS)

CALCULATE RESPONSE
SURFACE CONSEQUENCES

CALCULATE FRACTION
THAT SATISFIES - - -

-

UNRELIEVED CRITERIA

S TEST = 5 ? YES PARAMETER

\ INPUT

NO

REAL CONSEQUENCE CALCULATE TEST

INPUT CONSEQUENCES

NO UNRELIEVED CRITERIA 

,

SA TISFIED ?

,YES

CALCULATE HISTOGRAMS

NSC CCLES CALCULATE HISTOGRAMS
NSC CCLES FOR THE DIFFERENCES

(REAL CONSEQUENCE 

-

RESPONSE SURFACE)

EDIT REAL CONSEQUENCE

DISTRIBUTIONS AND

DIFFERENCE DISTRIBUTIONS

START YE J G I = 5 ? N STOP 5

Fig. 1:3. Flew Diagram for Part 5
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4. Subroutine Functions

Figure 8 shows the calling sequence and calling conditions of all

subroutines. The function of each subroutine is described briefly below.

BIASD Calculates additional terms in analytical mean values of the

consequences.

CEMOPA Calculates additional terms for the central moments of the

parameters.

CISTO Calculates conditional histograms and joint histograms.

CMPARA Calculates the mean values and central moments of the

parameters.

COEFSN Calculates polynomial coefficients for multiquadrant response

surfaces.

COKNOT Calculates knot-point coordinates for correlated input

par amete rs.

COMMP Comdeck COMMP is a group of COMMON statements called by

the subroutines.

COVARI Calculates terms in analytical correlations between the

consequences.

FLTRNF(O) Samples a uniformly distributed random number (0, 1) (a library-

function subprogram).

GAMRN Function subprogram in the MAIN program; calculates gamma-

distributed random variates from uniform random variates.

HISTO Calculates histograms and joint histograms.

INIT Sets initial value zeros.

INITC Sets initial value zeros.

KNOTST Calculates the knot - point coordinates.

MAIN Overall control routine.

MSHIFT Calculates the shift term for correlated input parameters in

sampling.

PLOTFP Plots the sketches of the consequences versus parapreters and

the distributions of the consequences.

POLYQ Calculates consequences of multiquadrant response surfaces

in the simulation phase.

POINT Edits knot-point coordinates (and calculates consequences

if TEST = 1).

PRINTH Edits probability distributions, joint distributions, and error

estimates.
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QUADST Calculates coefficients for multiquadrant response surfaces.

TEXAS Calculates consequence values; used as a testing subroutine.

VARI Calculates additional terms in analytical variances of the

consequences.

V. SUMMARY AND DISCUSSION

This report has described probabilistic methods for response-surface

analysis and the computer code PROSA developed for implementing these

techniques. Features illustrated included (1) the use of regioriwise multiple

response surfaces, (2) a treatment to handle correlated input parameters. and

(3) the calculation of conditional distributions with an indication of their po-

tential role in importance-sampling routines to investigate more fully the re-

sponses in an interesting region of parameter space.

This report also contains the User's Manual for the PROSA code. The

use of the code has been illustrated by probabilistic evaluations of LMFBR

core-disruptive accidents, 2 9 although, as mentioned earlier, the techniques

are general and not limited to such applications.

The use of distinct polynomials for different regions of parameter

space as disc ribed here retains the continuity of a response surface, but

destroys the continuity of the derivatives at the parameter-space interfaces.

This limitation could be eliminated by introducing weighting functions W(z)

such that

s(Z) = Wo() 0 (Z) + Wi(z)et(z),

where yo and cti denote the response surfaces for the entire parameter space

and each quadrant of parameter space, respectively, and W0 and Wi denote the

corresponding weighting functions. Continuous weighting functions, W, with

continuous derivatives will generate continuous response surfaces ,, with

similarly continuous derivatives.

In the correlated-parameter treatment described, a linear relation-

ship between input parameters was assumed. This treatment could be extended

for more general relationships.

The importance- sampling techniques and conditional- distribution fitting

routines described here will be incorporated into the PROSA code as an obvious

extension of the current capabilities of the code.

Another line of development includes the use of functions other than

polynomials for fitting consequences over parameter space. An automated

use of transformations for input variables and responses is also desirable.
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The use of fast-running deterministic tools to provide the data points

to determine the coefficients of the response surfaces was cited. For LMFBR

applications, the SACO code is being extended to treat the transition and dis-

assembly phases of LOF transients. For other applications, an analogous

development of a deterministic code is needed whenever functional safety

evaluations are expensive, an obvious example being loss-of-coolant-accident

studies for light-water reactors.
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APPENDIX A

Program Listing

MEMBER NAME MAIN
CC MAIN PROGRAM

DIMENSICN IPLO(6,26) ,TP(26) ,XP(26)
DIMENSION ICPLO(6,26) ,TC(26) ,XC(26)
DIMENSION SUMA(6),SUMB(6) ,SUMC (6) ,SUMD(6)
DIMENSICN SAMEAN(6),SASD(b)
DIMENSION CSUMA(6) ,CSUMB(6) ,CSUMC (6) ,CSUMD(6)
DIMENSION CSMEAN (6) ,CSSD(6)
DIMENSICN APZ(1000,6)
DIMENSION SAVZEr(6)

1000 FORMAT(1H1,T40,'tPUT DATA - WORK',I6,3X,6H JOBI ,12/)

1001 FORMAT(3I2,F10.8,I3,I8,F6.2,I3,I6,I5,I5)
1002 FORMAT (I2, 1X,A4,A2,I2,4F11.5, 1X,12I2)
1003 FORMAT(1H0,26H NUMBER OF PARAMETERS = ,I3/)
1004 FORMAT(7H ,I4,4X,A4,A2,I6,6X,4G11.5,4X,12I3)
1005 FORMAT(1HO,T8,'NUMBER',T1 7

,'NAME',T24,'DISTFIBUTION',r43,'PARAMETE

1RS',T94,'PAIRS IF LIMITED NUMBER'/)

1006 FORMAT(1H ,1OX,I5,39H CORRELATIONS BETWEEN INPUT PA tA1ETEhS/)
1007 FORMAT(34H SINGLE RESPONSE SURFACE (NQUAD=1)//)
1008 FOF.IAT(42H MULTI QUADRANT RESPONSE SURFACE (NQUAD=4)//)
1C09 FCRMAT(32H NQUAD EETWEEN I AND 4, SET TO 1//)

1010 FORMAT(29F; INDEPENDENT INPUT PARAMETERS//)
1011 FORMAT(24H NUMBER OF PAIRS LIMITED/)
101. FCRMAT(18H PAIRS UNLIMITED /)
1013 FORMAT(27H NUMBER OF CONSEQUENCES = ,I3/)
1014 FORMAT(20H PROBAbILITY RANGE ,F12.d/)
1015 FCFMAT(31H NUMBER OF SIMULATION CYCLES =,11J/16H CATEGORY WIDTH

1=,F8.2,20H STANDARD DEVIATIONS/)
1016 FORMAT(52H CONSEQUENCES CALLULATJD BY TEST SUBROUTINE (TEXAS)//)
1017 FCoRMAT (I5,I5,E15.6,15,E15.6)
1018 FORMAT(1H0,6X,16iJCORRELATION TYPEI4,11ii LEAD PAtA,I4,8h, VALUE=,

1E14.6,3X,14HDEPENDENT PARA,I4,15H SHIFTED MEAN=,E14.b/)

1019 FCRMAT(1H0)
1020 FORMAT(91d0 DISTRIBUTION FIRST PARAMETER SECOND PARAMETER

1 THIRC PARAMETER FOURTH PARAIETEP/)
10,1 FORMAT(86H 1=UNIFORM UPPER LIMIT LOWER LIMIT

1 N/A N/A
1022 FORMAT(B6H 2=NORMAL MEAN VALUE STANDARD DEVIATION

1 N/A N/A
1023 FORMAT(86H 3=EXPONENTIAL LOWER LIMIT SCALE CONSTANT

1 N/A N/A
1024 FORMAT(86H 4=EXPONENrIAL UPPFE LIMI SCALE CONSTANT

1 N/A N/A
1025 FORMAT(86H 5=NORMAL MEAN VALUE STANDARD DEVIAIION

1 lCWER LIMIT N/A
1026 FORMAT(86H 6=NORMAL MEAN VALUE STANDARD DEVIATION

1 UPPFR LIMIT N/A
1027 FORMAT(93H 7=BEIA LOWER LIMIT UPPER LIMIT

1 MEAN STANDARD DEVIATION)
1028 FORMA'C(96H 9=L03 NORMAL MEAN VALUE SIANDAPD DEVIATION

1 N/A N/A
1029 FCRMAT(////4X,'FOR DISTRIBUTIONS 5 AND 6, THE VALUES FOR THE MEAN

1ANC STANDARD DEVIATION ARE THOSE FO THE UNTRUNCATED NORMAL DISTRI
2BUTIONS.',///,4X,'FOR DISTRIBUTION 8, THE VALUES FOR MEAN AND STAN
3DARD DEVIATION ARE THOSE OF THE LOGARITHM OF THE PARA~ITEE.')

C
*CALL COMMP

3 CONTINUE
CALL INIT
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MEMBER NAME MAIN
CALL INIT

C READ JOB INFO
C LMPAIR GT 0 IF PAIRS LIMITED

READ(5,1001,END=989)NPARA,LMPAIR,JOBI,PROB,NCONS,NSA,SCALE,TEST,WO
1RK,NCORR,NQUAD

WRITE (6,1000) WORK,JOBI
WRITE (6,1003) NPARA
IF(NCORR.GT.0) WRITE(6,1006) NCORb
IF(LMPAIR.LE.0) WRITE(6,1012)
WRITE(6,1014) PROBE
IF(NCONS.GT.0) WRITE(6,1013) NCONS
IF(JOBI.EQ.3) WRITE(6,1015) NSA,SCALE
IF (JOBI.EQ.4) WRITE(6,1015) NSA,SCALE
IF(IEST.EQ.1) WRITE(6,1016)

C DEFAULT NQUAD = 1 OR 4
IF(NQUAD.LE.3) WPITE(6,1007)
IF(NQUAD.GT.1.AND.NQUAD.LT.4) WRITE(6,1009)
IF(NQUAC.GT.1.AND.NQUAD.LT.4) NQUAD=1
IF(NQUAD.LE.1) NQUAD = 1
IF(NQOAD.GE.4) WRITE(6,1008)
IF(NQUAD.GE.4)NQUAD=4
IF(NQUAD.GE.4) LMPAIR=O
IF(LMPAIR.GT.0) WRITE(6,1011)
NQ=NQUAD
IF(NCCRi.LE.0) WRITE(6,1010)
WRITE (6,1005)

C READ PARAMETER INFO AND ORGANIZE
DO 11 I=1,NPARA
READ(5,1002) K,NAMEA,NAMEB,JDIS,UADIS,UBDIS,UCDIS,UDDIS,JJK
WRITE(6,1004) K,NAMEA,NAMEB,JDIS,UADIS,UbDIS,UCDIS,UDDIS,JJK
IPARA (K)=K
PNAMEA(K)= NAMEA
PNAMEE(K)= NAMEB
IDIS (K)=JDIS
ADIS (K)=UADIS
EDIS(K)=UBDIS
CDIS(K)=UCDIS
DDIS (K) =UDDIS

C IF CROSS-TERMS NOT LIMITED GC TO 11
IF(LMEAIR.LE.0) GO TO 11
DO 12 L=1,12
JA= JJK(L)
IF(JA.LE.K) GO TO 13
JK(K,JA)= 1
GO TO 12

13 IF(JA.LE.0) GO TO 12
JK(JA,K)= 1

12 CONTINUE
11 CONTINUE

IF(NCORR.LE.0) GO TO 16
DO 18 I.1,NCORR
READ(5,1017) ITYPE(I) ,ILEAD(I), FLEAD(I) ,IDEP(I) , FDEP(I)
WRITE (6,1018) ITYPE(I) ,ILEAD(I) , FLEAD(I) ,IDEP(I) , FDP(I)

18 CONTINUE
16 NITE(6,1019)

WRITE (6,1020)
NRITE (6,1021)

WRITE (6,1022)
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MEMBER NAME MAIN
bRITE (6,1023)
WRITE (6, 1024)
WRITE (6,1025)
WRITE (6,1026)
WRITE (6,1027)
WRITE (6,1028)
WRITE (6, 1029)

C
CALL KNOTST TO SET KNOT POINTS

CALL KNOTST
C ZEROS PCR JCEI 2 , EARLY BECAUSE OF TESTING (TEXAS)

CALL INITC

C PRINT KNOT POINT Z-VALUES
C
1600 FOtMAT(27H1 PARAMETER VALUES SELECTED/ T5,'NUMBER',T14,'NAME',T26,

1'Z2',T40,'Z0' ,T54,'Z1'/)
1601 FORMAT(4H ,I4,3X,A4,A4,3E14.6)
1602 FORBMAT(27H1 PARAMETER VALUES SELECTED/ T5,'NUMBER',T14,'NAME',T26,

1'Z2',T40,'Z4',T54,'ZO',T68,'Z3',T82,'Z1'/)

1603 FORMAT(4H ,I4,31,A4,A4,5E14.6)
1610 FORMAT (1650 KNOT - POINTS//T7,'INDEI',T15,'J K Z-VALUES'/)
1611 FORMAT (SH ,3I5,(6E16.6))
1613 FORMAT (4253 END OF FIXED KNOT - POINT OUTPUT)

IF(NQ.GT.1) GO TO 46
WRITE (6,1600)

46 IF(NQ.GT.1) WRITE(6,1602)
DO 48 L=1,NPARA
IF(NC.GT.1) GO TO 47
W&ITE(6,1601) IPARA(L),PNAMEA(L),PNAMEB(L),Z2(L),ZO(L),Z1(L)

47 IF(NQ.GT.1) WRITE(6,1603) IPARA(L) ,PNAMEA(L) ,PNANEB(L),
122(L),Z4(L),ZO(L),Z3(L),Z1(L)

48 CONTINUE
IF(JOBI.GT.1) GO TO 103

C PUNCH ANC PRINT KNOT - POINTS
C REFERENCE POINT

WRITE (6,1610)
DO 49 L.1,12
Z(L)Z0(L)

49 CONTINUE
INDEIuO
J3" 0
K 0
CALL POINT

C OF? REFERENCE POINTS
50 DO 51 Ls1,NPARA

Z(L)Z1(L)
INDEI1
J uL
CALL POINT
2(L)mZ2(L)
INDEI*2
CALL ECINT
IF(NQ.EC.1) GO TO 70
Z(L)=23(L)
INDEIu3
CALL ECINT
Z(L)=24(L)
INDIXu4



51

NEMDEP NANE MAIN
CALL ECINT

70 CONTINUE
Z(L)=20(L)

51 CONTINUE
NPAINEABA-1

C CROSS POINTS
INDEX*0

59 CONTINUE
INDEXINDEI*11
DO 52 Ju1,NPAI
JPI3*1

DO 53 KuJPINPABA
IF(LUPAIB.GT.O) GO TO 60

71 CONTINUE

IF(INDEX.EQ.22) GO TO 56
IF(INCEX.EQ.33) GO TO 57
IF(INCEX.EQ.44) GO TO 58

54 CONTINUE

Z(J)=23(J)
Z (K) .23 (K)
CALL POINT

Z (K) .20 (K)
-GO IC 53

56 CONTINUE

Z(J).24(J)
Z(K)=23(K)
.CALL POINT

Z(K) 820 (K)
GO TO 53

57 CONTINUE

Z(J)"24(J)
Z(K) 24(K)
CALL POINT
8 (K) .20 (K)
GO IC 53

58 CONTINUE

Z(J) .23 (J)
Z(K) 24(K)
CALL POINT

Z(K).20(K)
53 CONTINUE

2(3) 20(J)
52 CONTINUE

If(NQ.LE.1) GO TO 55
I1(INC3X.LT.44) GO TO 59
GC IC 55

60 IF(J(J,K).EQ.1) GO TO 71
GO 10 53

55 35113(6,1613)
I(TEST.3Q.0) GO 10 3

C CONSEQUENCE OUTPUT FO TESTING ONLY (TEST.GT.0)
1700 F035A1(3681 TEST CONSEQUENCE OUTPUT -TEXAS //)
1701 1OPUh(312, 2,(6112.6))
1702 1O0NA!(SB ,315,(6B16.6))

3PIE3(6,1700)
INDEX 0
J30
K"0
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MEMBER NAME MAIN
WFITE(7,1701) INDEX,J,K,(ZETAO(L),L1,NCONS)
WFIIE(6,1702) INDEIJ,K,(ZET&0(L),L-1,NCONS)
DO e1 J-1,NPARA
INDEX -1
UFITE(7,1701) INDEX,JK,(ZETA1(LJ),L1,NCONS)
WPZI!(6,1702) INDEX,J,K,(ZETA1(L,J),L-1,NCONS)
INDEX .2

VBITE(7g1701) INDEI,3,K,(ZETA2(LJ),L1,NCONS)
W&1IE(6,1702) INDUX,J,K,(ZETA2(L,J) ,L1,NCObS)
IF(NQ.LE.1) GC TO 72

INDEX.3
WEITE(7,1701) INDEXJK,(ZETA3(L,J),L1,NCONS)
WBITE(6,1702) INDEI,JK,(ZETA3(L,J),L1, NCOKS)
INDEX-4
NFITE(7,1701) INDEI,JK,(ZETA4(LJ),L1,CONS)

WAIT1(6,1702) IUDEXJK,(ZETA((LJ),L1,MCCNS)

72 CCNIIMUE

I1(J.EQ.NPARA) GO TO 81
JPI-J+1

INDEI0
84 CCNMINUE

TNCEI.INDEX+11
CO e2 RKJPI,NPARA
I1(LSEAIB.GT.0) GO TO 96

83 CCbIINUE

IF(INCEI.EQ.22) GO TO 85
II(INEEx.EQ.33) GO TO 87

IF(INCEX.EQ.44) GO TO 88
WRITE(7,1701) INDEIJK,(ZEIA11(LJ,K) ,L.1,CONS)
IFI'I(6,1702) INDLXJe,(ZETA11(L,JK),LU1,NCONS)
GO IC 82

85 COMING!
WPIIIE(7,1701) INDLXJK,(ZETA22(L,J,K) ,L-1,CONS)
WRITE(6,1702) INDEXJ,K,(ZETA22(LJ,K),L-1,CONS)
GCO 10 82

87 CONTINUE
!BITE(7,1701) INDEIJK,(ZETA33(LJK),L1, NCONS)

uPI1(6,1702) INDAXJK,(ZETA33(LJK),L-1,NCONS)
GO 10 82

88 CONTINUE

WRITE(7,17C1) INDEX,J,K, (ETA44 (LJK),L-1,NCOS)
MDI'!(6,1702) IND&KJK,(ZETA44 (LJK),Lm1,NCOiS

82 CONTINUE

IF(NC.LE.1) GC TC 73
IP(INC1I.LT.44) GO TO 84

73 CONTINUE
K-0

81 CONTINUE
GC IC 3

86 Ir(JK(J,K).KC.1) GO TO 83
GC 10 82

C INC 0? 11ST OUTPUT - JOBI 1
C JCBI 2
2000 FCNUA'(36B1 INPUT CONSEQUENCES IN KNOT PGINTS//T7,'INDEI', T1,'J

1 K ',13,1411 -CONSEQUENCES/)
2001 031A1(312,2X,(6!12.6))
2002 FCNNAI(5N ,315,(6116.6))

C BEAD CONSEQUENCES IN KNOT POINTS
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MEMDES NAME AIN
C NEGATIVE INDEX CARD ENDS JOBI2 INPUT FOR SEPARATE PROBLES IF MORE THAN 1

103 WRITE(6,2000) NCCNS
107 READ(5,2001,ERR9980,END9y0) INDEX, J, K,(CONS(I),I1, NCOhS)

WRIT!(6,2002) INDEZ,J,K,(CONS(I) ,I.1,NCONS)
IXuINCIX
IF(IX.LT.0) GO TO 990

IF(IX.GT.44) GO TO 981
DO 111 L"1,NCONS
IF(INKEI.EQ.0) ZETAO (L) .CONS (L)
IF (IECEX.EQ.1) ZETA1 (L,J) .CONS (L)
IF (INCEZ.EQ.2) ZETA2(LJ) .CONS (L)
IF(INCEX.EQ.3) ZETA3(L,J) .CONS(L)
IF (INCEX.EQ.4) ZETA4 (LJ) .CONS (L)
IF(INDEI.EQ.11) ZETA11(L,JK).CONS(L)

C SINGLE RESPONSE SURFACE CASE ZETA3 ZETA1
IF(NQ.EC.1.ANC.INDEI.EQ.1) ZETA3(L,J) * ZETA1(L,J)
IF(NQ.EC.1) GO TO 111
IF(INEEI.EQ.22) ZETA22(L,JK) .CONS(L)
IF(INCEX.EQ.33) ZETA33(LJ,K)uCONS(L)
IF(INCEI.EQ.44) ZETA44(LJ,<).CONS(L)

111 CONTINUE
GO TO 107

990 WRITE (6,2500)
2500 FORMAT(3680 ERROR IN CONSEQUENCE INPUT -J08I 2//)

STOP
981 UEBIT(6,2501)

2501 FORPAT(42H0 INDEX EROR IN CONSEQUENCE INPUT -JO8I 2//)
STOP

989 STOP 1
990 CONTINUE

UPITE (6,2003)
2003 FOBAT(32H0 NEGATIVE INDEX IS FOR EOF ONLY/)

C OVERALL
C SENSITIVITIES AND COEFFICIENTS CALCULATION
C SING!! SURFACE CASE (UQu1) REENBER Z3=1 AND ZETA3 ZETA1

119 DO 12C Lm1,NCONS
DO 121 31,NPAPA
IF(J.EQ.NPARA)GO TO 128

3PI3+1
DO 122 RJPI,NPARA
IF(LMPAIR.GT.0)GO TO 130

126 IF(ZE1A11(LJ,K).IQ.O.) GO TO 132
125 DIFF * ZITA11(LJK)+ZETAO(L)- ZETA3(LJ) -ZETA3(L,K)

SENSCI (LJK) ABS (DIFF)
D(LJK)m DIFF/ ((33(J)-Z0(J))* (33(K)- 30(K)))

122 CCMTIN!U
128 SINS (LJ)uABS (ZETA1I(LJ) -ZETAO (L)) + ABS (ETA0 (L) -ZETA2(LJ))

RI" (E1A1(L,J)- ZETAO(L)) / ((Z1(J)-ZO(J))*(Z1(J)-Z2(J)))
32. (ZETA2(LJ)- Z3TAO(L)) / ((Z2(J)-Z0(J))*(Z2(J)-Z1(J)))
C(L,J)u 31.32
B(LJ) " 1*(0(J) -82(J)) + 32 *(0(J) -81(J))

121 CONTINUE
1i0 CONTINUE

C MLTI QUAC3ANT COFFICIENTS
IV(NQUAD.T.1) CALL QUADST

C
C EDIT ICLINCUIAL COFIICIENTS
C
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MEMBER NAME MAIN
C ICR MULTIQUADRANT CASES IQ - QUADRANT INDICATOR
C THE CRCEE CF THE PARAMETERS IS IMPORTANT IN DEFINING THE QUADRANT
C IF NQ34 WE HAVE 2 B-AND C-COEFFICIENTS FOR EACH PARAMETER, 4 D-COEFFICIENTS
C QUADRANTS 1 AND 4 HAVE SASE B AND C COEFFICIENTS

C QUADANTS 2 AND 3 HAVE SAME B AND C COEFFICIENTS
C THIS CCNVENTION IMPORTANT IN THE SAMPLING AND SIMULATION PHASE
C

2050 FORHAT(41H1 THE COEFFICIENTS OF THE POLTNONIALS/1)H 

/

162H A
262H + B(J) * (Z(J)-Z0(J)) , SUN J -/
362H + C(J) * (Z(J)-Z0(J))**2 , SUN J

462H + D(J,K) * (Z(J)-ZO(J)) * (Z(K)-Z0(K)) , SUN J,K (K.GI.J)
580H0 IN NULTIQUADRANT CASE (NQUAD-4) IQ INDICATES THE QUADANT IN
6 Z (J)/Z(K) -EILANE//)

2051 FCRMAT(1H0/1HO,121,11HCONSEQUENCE,I4,//)
2C52 FORMAT( 8H A -,G15.6//)
2053 FORMAT(10H0 B(J) -,(6G15.6))
2054 FORMAT(10H0 C(J) -,(6G15.6))
2055 FCRMAT(5H0 D(,I2,5H,K) ,(6G15.6))
2156 FORMAT(4H IQ=,I2,/10H BQ(IQ,J)-,(6G15.6)/)
2157 FORMAT(4H IQ-,I2,/1OH CQ(IQ,J)-,(6G15.6)/)
2150 FCRMAT(4H IQ=,I2,/7H DQ(IQ,,I2,4H,K)-,(6G15.6)/)
2160 FORMAT(1H1)

WRITE(6,2050)
DO 141 Lu1,NCCNS
WRITE(6,2051) L
WRITE(6,2052) ZETA0(L)
DO 143 1Q1,NQ
WRITE(6,2053) (B(L,J) ,J1,NPARA)
IF(NQ.GT.1) WRITE(6,2156)IQ,(BQ(L,IQ,J),J-1,NPARA)
WRITE(6,2054) (C (L,J) ,J-1,NPARA)
IF(NQ.GT.1) WBITE(6,2157) IQ, (CQ(L,IQ,J),J-1,NPARA)

DO 142 J-1,NPARA
IF(J.EQ.NPARA) GO TO 142
NKI-J+1
VPITE(6,2055) J, (D(L,J,K),K-NKI,NPARA)

IF(NQ.GI.1) WRITE(6,2158)IQ,J, (DQ(L,IQ,J,K),K.NKI,NPABA)
142 CONTINUE
143 CONTINUE

WRITE (6,2160)
141 CONTINUE

GO TO 140
13t WRITE(6,2510) L,J,K

WRITE(6,2511)
2510 FORNAT(25B0 JK(J,K)u1 BUT ZETA11 L,13,38 Ju,14,3M K,I4,5H ZERO/)
2511 FCRNAT(66H 00 BETTER BAKE SURE ALL CROSS TERN INPUT CARDS IN, I

1 CONTINUE)
GO TO 125

130 IF(JK(J,K).!Q.1) GO TO 126
IF(JK(J,K).EQ.0) ZETA11(L,J,K) ZETA1(L,J)+ZETA1(L,K)-ZETAO(L)
IF((J(J,K).NE.0).AND.(JK(J,K).NI.1)) WRITE(6,2513)

2513 FOBNAI(50H0 SOMETHING WRONG WITH JK(J,K) NOT EQUAL 0 OR 1/)
00 T0 125

C SENSITIVITY / IMPORTANCE ORGANIZATION -SINGLE PARAMETRS
140 Mn 0

ITI! (6,2011)
15C 3N8+1

DO 151 L-1,NCCNS
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!IDEP INANE MAIN
SEDAN (L) 0.
DO 152 Ju1,IPARA
IF(SEUAZ(L).G1.SENS(LJ)) GO TO 152
SEHAI(L) SENS(L,J)
JNAX (L) J

152 CONTINUE
K JNAX (L)
SENS(L,.)- -SENS(LK)-1.0E-49

151 CONTIbU!
2011 FOBHAI(1H1,T0,'SENSITIVITIES'//16,'CONSEQUENCE 1',T24,'CONSEQUENC

13 2',142,'CONSEQUENCE 3',T60,'CONSEQUENCE 4',T78,'CONSEQUENCE 5',T
296,'CCNSIQUENCE 61/ Ti,'PARA SESSITIVITY',T23,'PARA SENSITIVITY'
3,741,'PARA SENSITIVITT',T59,'PARA SENSITlVITT',T77,'PARA SENT
46VI1T',195,'PARA SENSITIVITY'/ 

)

2012 PORA1(1M ,6(14,314.6))
V3IlE(6,2012) (J3AI(L) ,SENAZ(L) ,L1,NCONS)
IV(N.LT.NPARA) GO TO 150
Nu C
I7(NPARA.LT.2) GC TO 170

C CROSS-TERN SENSITIVITi ORGANIZATION
MRilEl(6,2013)
HALL. (NEAPA* (NP6BA-1) )/2

2013 IORIAI(1H1,T33,'COSS-TERI SENSITIVITIES'//T2,'CONSEQUENCES',?1b,'
11',T35,*2',T54,'3',T73,'d',T92,'5',T111,'6'/ T7,'FAIR SENSITIVITY
2',T26,'PAIR SNSIrIVITT',T45,'PAIR SENSITIVII',T64,'PAIk SEMSI
3TIVIT!',183,'PAIR SENSITIVITV',T102,'PAIR SENSITIVITY'/)

16C n. 11
NEAINEAIA-1
DO 161 Lu1,NCCNS
SEC AX ().0.
DO 162 J 1,1PAI
J1..1

DO 163 KmJPINPARA
lV(SICNA(L).GT.SENSCR(L,KK)) GO TO 163
SECIAN (L) aSENSCR (LJK)
JN3X(1). J
KNAN(L) K

163 CCNIINUI
162 CONTINUE

IJ JNAX(L)
IKmsNAX (L)
SENSC5(L,JIK)s -SENSCi(LIJ,IK) -1.03-49

161 CONNIMOX
VkIT?(6,2015) (JNAX(L),KIAX(L),SECIAX(L),Li1,UCOUS)
IV(N. L.UALL) 00O 10 160

2C15 FOU&AV(41 ,6(I3,I3,313.6))
170 CCUIINIU

C CCNS!QUINCI PLOTTING INFO
2060 VCRUAT(1U1,30,26COUS3QU3UCZS VS P&RAUITIS//55 NINE EQUALLY

ISPACEC VALUES VION 32(J) TU00U 51(J)/)
2061 VO1T (1a0, 30, 11NCONS3QUE3CEI4,/)
2062 FONDa!(110,14,2,2A4,21,9011.6)
2063 1OA! (1U ,11UCOISEQU3NC3,I4,1X,9G11.4,/)

13173 (6,2060)
00 14! :t1,mCCNS
MATE3(6,2061) L
CLI. 1EA0 (L)
DO 146 J1,UPARA
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HEIFER NAMEM AIN
22.8 (L,J)
CCuC (L,J)
ZEE20 (J)
Z22Z22(J)-ZEE
DELTA * (21 (J) -Z2 (J)) /8.
DC 141 1.1,9
IKPILCAT (K-1)

222 * 22 +FK * DELTA
ZPLCT(K) * ZZZ +2!E

CFLCT(K) CE! + (BB + CC*ZZZ) *ZZZ
147 CONTINUE

WRITE(6,2062) J,P9AMEA(J),PNAMEB(J), ZPLOT
WRITE(6,2063) L,CELOT
WPITE( 6,2601)

2601 1C5n I(180,12x,36H CONSEQUENCE VEASUS PARAMETER SKETCH/)
WRITE( 6,2602)

2602 FCRfA1(1H ,181,9HPARANLTEP,3X,11HCONSEQUENCE,201, 7H SKETCH/)
CALL ELCIFP(9,ZPLCI,CPLOT)

146 CCNTINUE
145 CCNZI1UE

C CENIPAL DOENTS OF THE PARAMETERS
CALL CUEAPA

C ADCITICRAL TEPlS IF CORRELATED ISPUI PARASETEhS PRESENT
I1(NCCBB.GT.0) CALL CENOPA

C PPINT ICHINTS OF THE PARAMETERS
2016 FCFNAT(1H1,251,26H MOMENTS OF THE PARA5ETERS//13H PARANETLR ,5X,

151 PEAN,91,3HCd2,10X,4HCN3 ,10X,3HCfl /)
2C17 90PMAT (1H ,I3,2X,A4,A4,G14.6,G14.6,v14.o,G14.6)

WFRITE(6,2016)
DO 172 J1,NPARA
VR11E(6,2017) J,FNANEA(J) ,PNAMEB(J) ,CE1(J) ,C12(J) ,CN3(J) ,LN4 (J)

172 CCNIIbUE

WRITE(6,2056)
2056 FORMAT(1H0,101,55HANALYTICAL CROSS CENTRAL MOMENTS OF THE PARANETE

19 FAIRS/16H PARA 1 PARA 2,4X,4HC11,5,12HCORBEL COEFF,61,4HCN21
2,6E,4BCN12,6X,4HCN31,64,4HC422,6I,4HC113/)

DC 25C J1,NPARA

I1(J.EC.NPARA) GO TO 250

JPI 3+1
DC 251 uJPI,NPARA
VDITE(6,2057) J,K,C'I11(J,K), COR(J,K)

2057 FOPNAI(1H ,I5,31,I5,4*,7313.6)
251 CONTINUE
250 CONTINUE

C ANALYTICAL MONENIS OF THE RESPONSE SOPFACE CONSEQUENCES
C (CYRALL RESPONSE SURFACE IF NQUAD.GT.1)

DO 181 Lu1,NCCNS
A1211 (L) "ZETAO (L)
DC 182 3J1,IPA3A
BIAS. C(L,J) C82(J)
A1E!1(L) "A1ZZ21(L) BIAS

182 CONTINUE
161 CONIIUE

IF(NCCPI.GT.O) CALL IIASD(D,UPARA)
DC 18 L*1,UCOUS
VAISSl "0.
518551 '0.
DC 165 J1,UPAIA



BELBER NAkNE MAIN
SIMVA E(L,J) *B(L,J) *CN2 (J)
VARA SINVA+2.*B(L,J)*C(L,J)*C83(J)
VARA aVARA +C(L,J)*C(L,J)*(CN4(J)-C52(J)*CB2(J))
VARE n0.
IF(J.E.NPARA)GO TO 186
JPI3J+1
DC 187 KUJPI,NPARA
VARB VARB + D(L,J,K)*D(L,J,K)*CN2(J)*CB2(K)

187 CCNTINUE
166 VARSUN VARSUM + VARA + VARB

SINSUN SINSUL + SINVA
185 CONTINUE

SDZET(L) * VARSUN**.5
SINSD(L) * SIMSUM**.5

184 CCNTINUE
IJ(NCCRR.GT.O) CALL VARI (B,NPARA)

C ANALYTICAL CORRELATIONS BETWEEN THE RESPONSE SURFACE CONSEQUENCES
C (OVERALL RESPONSE SURFACES IF NQUAD.GT.1)

DO 191 L*1,NCCNS
II(L.!Q.NCONS)GO TO 191
LPI*L+1
DO 192 U*LPINCOhS
COVSUD 0.
SINCUH0.

DC 193 J1,NPARA
SICC B(L,J)*B(NJ)*CN2(J)

COVAESINCO+CN3(J)*(B(L,J)*C(!,J)+B(B,J)*C(LJ))
COY ACOVA+C (L,J) *C (MJ)*(C54 (J)-CK2 (J) *C2 (J))
CCVDEO.
IF(J.EQ.NPARA) GO TO 195

JPIuJ+1

DO 194 KJPI,NPARA
COVECCVE +D(L,J,K)*D(NJK)*C52(J)*C52(K)

194 CONTINUE
195 COVSOluCOVSUN +COVA +COVB

SIUCUCuSIBCUM +SINCO

193 CONTINUE
SDZL * SDEET(L)
SDZN" SDZET(N)
IF(SDZL.EQ.0.) SDZET(L) " 1.3-24

IF(SD2.EQ.0.) SDZET(d) * 1.2-24
SDZL " SIKSD(L)
SDZM " SIESD(d)
IF(SDZL.EQ.0.) SIHSD(L) " 1.E-24
IF(SDZ.EQ.0.) SINSD(d) * 1.3-24
CCRBEL(Ld) * COVSON/ (SDZET (L) *SDZET (5))
SIUCOB (1,N) * SINCU/(SIUSD(L) *SIESD(N))

192 CONTINUE
191 CCNDIUUE

IF (NCCD.GT.0) CALL COVADI (B,NPARA)
C OUTPUT ANALITICAL MCIENS AND CORELATIONS

200 URIIE(6,2020)
2020 FOFNA!(6381 MOMENTS OF THE ANALYTICAL RESPONSE SURFACE C

10ENCES/)
2021 FORNAT(13 ,91,158D0ADRATIC SODEL,211,16HLINEARIZED MODEL//)
2023 FOPUA!(1D ,I!,E15.6,314.6,41,E14.6,E14.6)

VDIhE(6,2021)
DIXIE (6,2022)

57

OUSE
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MEMBER NAME MAIN
DO 201 L=1,NCCNS
WRITE(6,2023) L, AVZET(L), SDZET(L), ZETAO(L), SIMSD(L)

201 CCNTINUE
2022 FORMAT(67H CONSEQ MEAN VALUE STANDARD DEV LEAN VALUE S

1TANCARC DEV/)
IF(NCCNS.LT.2) GO TO 208

2030 FCRMAT(54H0 CONS1 CONS2 CORBEL COEFF LIN CORBEL COEFF /)
2031 FOFMAT(1H ,I5,3Z,I4,6I,F13.8,12Z,F10.8)

2032 FORMAT(34HO END OF MOMENT OUTPUT IN JOBI 2/)
WRITE (6,2030)
NCOI=NCCNS-1
DC 206 L=1,NCOI
LPI=L+1
DO 207 M=LPI,NCONS
WPITE(6,2031) LM,COaREL(L,9),SIMCOR(L,M)

207 CCNTINtJE
206 CONTINUE
208 WRITE(6,2032)

IF(JOEI.LT.3) GO TO 3
C JOEI 3 , DISTRIBUTIONS OF APPROXIMATE CONSEQUENCES

ND=O
NE=O

C NSA=NUMBEER OF SIMULATION CYCLES IN JOBI 3
IF (JCEI.EQ. 4) READ (5,4001) NSB,NSC,TOLE, (NCR (K),LCP (K) ,FCR(K) ,K=1,L4)

C ECR IS DEPEP LIMIT OF CONSEQ NCR IF LCR GT 0, OIHERWISE LOWER LIMIT
4001 FORMAT(2I6,F6.2,2X,4(I2,I2,G11.4))

C 1i HISTOGRAM CATEGORIES , WIDTH = SCALE*ANALYTICAL STANDARD DEVIATION
DO 360 1=1,6
SUMA (1) =0.
SUMP (L) =0.
SUMC (1) =0.
SUMD (1) =0.
CSUMA(L) =0.
CSUMB(L) =0.

CSUMC(L) =0.
CSUMD(L) =0.
DO 364 J=1,12
NHIS(1,J)=0
NCIS (1,3) =
DO 362 M=1,6

DC 36 K=1,12
NJOINT(1,M,J,K) = 0
NCCINT(L,M,J,K) = 0

363 CONTINUE
362 CONTINUE
364 CONTINUE

DO 365 KK=1,26
IPLC (J,KK) =0
ICELO (L,KK)-0

365 CONTINUE
360 CONTINUE

NC=0
IF(JOBI.EQ.5) GO TO 501

310 NC=NC+1
C EANDCM SANELING

DO 311 J=1,NPARA
ImIDIS (J)
GO TO (320,325,330,330,9335,9340,9345,9350),L
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MEMBER NAME MAIN
320 U= FLIRNF(0)

Z (J) = BDIS (J) +U* (ADIS (J) -BDIS (J))
IF(NCCFR.GT.0) CALL MSHIFT(ZO)
GC TC 311

325 U=FLTFNF(0)
V=FLIRNF (0)
3= 1./U
G=((2.*ALOG(W))**.5) * COS(6.2831853 *V)
Z(J)= ZO(J) + G* BDIS(J)
IF(NCCPF.GT.0) CALL MSHIFT(ZO)
GC TO 311

330 U= FLTRNF(0)
Z (J) = ACIS (J) - BDIS (J) * ALOG (U)
IF(L.EQ.4) Z(J)=ADIS(J)+BDIS(J)*ALOG(U)
IF(NCCBR.GT.0) CALL MSHIFT(Z0)
GC TO 311

C

C

9335 U=FLTENF(0)
V=FLTiNF (0)
W=1./U
G=((2.*ALOG(W))**.5) * COS(6.2831853 *V)
Z(J)=ADIS (J) +G*BDIS (J)
IF(Z(J).LT.CDIS(J))GO TO 9335
IF(NCCFB.GT.0) CALL MSHIFT(ZO)
GO TO 311

9340 U=FLTFNF (0)
V=FLTFNF (0)
W=1./U
G=((2.*ALOG(W))**.5) * COS(6.2831853 *V)

Z(J)=ACIS(J) +G*BDIS(J)
IF(Z(J).GT.CLIS(J)) GO TO 9340
IF(NCCRB.GT.0) CALL MSHIFT(Z0)
GO TO 311

C THE SAMPLING GENERATED FOR THE BETA DISTRIBUTION IS DONE USING A

C PAIR CF GAMMA RANDOM VARIATES WHICH IN TUFN USB EXPONENTIAL, AND
C THEREFORE, HE UNIFORM RANDOM VAEIATE.

9345 BEEAY=ECIS(J)-ACIS(J)
CEEAY=CDIS (J) -ADIS (J)
GAMNEW= (CEEAY/BE EAT) * ((CEEAY* (BDIS (J) -CDIS (J)) /DDIS (J) **2) -1.)
ETANEW=GAEEW*(BEEAY/CEEAY-1.)
Y=GARN (1. ,GANNEW)
T=GANRN(1.,ETANEW)
Z(J) =(Y/ (Y+T) ) * (BDIS (J) -ADIS (J)) +ADIS (J)
IF(NCCLR.GT.0) CALL MSHIFT(ZO)
GC TC 311

9350 U=FLTFNF(0)
V=FLTBNF (0)
3=1./U
G=((2. *ALOG (W)) **.5) *COS (6.2831853*V)
BN=ADIS (J) +G*BDIS (J)
Z (J) =EIF(RN)
IF(NCCDR.GT.0) CALL SSHIFT(ZO)

311 CONTINUE
C CALCULATE PCLYNOMIAL CONSEQUENCES

IF(NQUAC.LT.2) GO TO 350
CALL ECLYQ

GO 20 351
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35C CONTINUE

DO 341 L=1,NCONS
APZETA(L)= ZETAO(L)
DC 342 J=1,NPARA
DTERM= 0.
IF(J.EQ.NPARA)GO TO 344
JPI=J+1

DC 343 K= JEI,NPARA

DTERM = DTERM + D(L,J,K)*(Z(K)-Z0(K))
343 CCNTINUE
344 CCNTINUE

ATERM= E(L,J)+C(L,J)*(Z(J)-ZO(J))+DTEEM
APZETA (L) = APZETA (L)+ ATERM* (Z (J) -ZO (J))

342 CONTINUE
341 CONTINUE
351 CONTINUE

C UNCONCITICNAL SAMPLE MEAN VALUE AND CENTRAL MOMENT SUMS
DO 34E L=1,NCONS
APZ 1=APZETA (L) -AVZET (L)
SUMA (1)=SUMA (L) +APZ1
APZ2=AP21*APZ1
SUMB (L)=SUMB (I.) +APZ2
SUMC (1) =SUMC (L) +APZ1*APZ2
SUMCE(1)=SUMD (L) +APZ2*APZ2

346 CONTINUE
C HISTOGRAM

CALL HISTO(IPLO,NHIS,NJOINT)
IF(JOEI.EQ.4) GO TO 401

353 IF(NC.LT.NSA) GO TO 310
C PRINT DISTRIBUTIONS JOBI 3

3001 FORMAT(62H1 **DISTRIBUTIONS OF THE RESPONSE SURFACE CONSEQUENCES,
1* WCBK,I7//46H **CATEGORIES DEFINED BY ANALYTICAL MOMENTS**/)

3002 FORMAT(35H0 NUMBER OF SIMULATION CYCLES =,I8/)
369 WRITE(6,3001) WORK

C PRINT UNCONDITIONAL SAMPLE CHARACTERISTICS
WRITE(6,3100) WORK,NC

3100 FCRMAT(6X,'WORK',I7,1X,'NUMBER OF SAMPLES ',I8,///)

WRITE (6,3102)
3102 FORMAT(T2,'CONSEQUENCE',T15,'SAMPLE MEAN VALUE',T36,'SAMPLE STANDA

1FD DEVIATION',T63,'SCM3',T83,'SCM4'/)

FSAMPL=FLOAT(NC)
DO 37C L=1,NCONS
SAMEAN(L)=SUMA (L) /FSAMPL+AVZET (L)
DEL=AVZETI(L)-SAMEAN (L)
SUE=SUME(L) /FSAMPL-DEL**2
SASD (L)=SQRT (FSAMPL*SUB/(FSAMPL-1.))
SCM3= SUMC(L)'/FSAMPL+3.*SUMB(L)/FSAMPL*DEL-2.*DEL**3
SC54= SUMD(L)/FSAMPL+4.*DEL*SUMC(L)/FSAMPL+6.*DEL**2*SUMB(L)/FSAMP
1L-3.*CEL**4

WRITE(6,3101) L,SAMEAN(L),SASD(L),SCM3,SCM4
3101 FCRMAT (5X,I2,BX,G14.6,111,GlU.6,61,G14.6,61,G14.6)
370 CONTINUE

IFLAG = 0
WRITE(6,3002) NC
CALL EBINTH (NHIS,NJOINT,NC)
WRITE (6,3018)

3018 FORMAT(40H0 END OF JOINT DISTRIBUTIONS IN JOBI 3)
C DISTRIBUTION PLOTTING INFO
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WRITE(6,3200)

3200 FORMAT(1H1/60H PROBABILITY PEE CATEGORY SKETCH IN HALF CATEGORY I
1NTEEVALS/1H0,18X,9H CATEGORY,3X,11HPROBABILITY,20X,7H SKETCH/)

DO 380 L=1,NCONS
DO 381 K=1,26
FNC=FLOAT(NC)

XP(K)= FLOAT(IPLO(L,K))/FNC * 2.
TP (K) = FLOAT (INT (FLOAT(K) /2.))

381 CONTINUE
WRITE(6,3201) L
CALL PLCTFP(26,TP,XP)

380 CONTINUE

3201 FORMAT(1HO,10X,11HCONSEQUENCE,I3/)
IF(JOBI.LT.4) GO TO 3

C JCBI 4
GO TO 490

C RELIEVEC CRITERIA CHECKING

401 DO 403 9=1,4
NCRIT= NCR(K)
LCRIT= LCR(K)
FCRIT= !CR(K)
IF(NCIIT.LE.0) GO TO 403
COZETA = APZETA(NCRIT)
TOLL = TOLE * SDZET(NCRIT)
IF(LCFIT) 405,405,406

405 IF(C02ETA - ECRIT + TOLL) 353,403,403
406 IF(COZETA - FCRIT - TOLL) 403,403,353

403 CONTINUE
C OUTPUT FOR CAC SIMULATION

IF(NE.GE.NSC) GO TO 407
4002 FCRMAT (81, (6E12.6))

NRITE(7,4002) (Z(L) ,L=1,NPARA)
C SET TEST=4 IF CONDITIONAL POINTS TO BE PRINTED TOO (NSC CARDS) IN JOBI 4

IF(TEST.EQ.4) WRITE(6,4002) (Z(L),L=1,NPARA)
407 NE=NE+1

C UNRELIEVED CRITERIA CHECKING

DO 413 K=1,4
NCRIT= NCR(K)
LCRIT= LCR(K)
FCRIT= !CR(K)

IF(NCFI7.LE.0) GO TO 413

COZETA = APZETA(NCRIT)
IF(LCFIT) 415,415,416

415 IF(COZETA - ICRIT)417,413,413
416 IF(COZETA - FCRIT)413,413, 417
413 CONTINUE

ND=ND+1
C CONDITICNAL SUBS

DO 43C L=1,NCONS
APZ1= APZETA (L) -AVZET(L)
CSUBA(L)=CSUNA(L)+ APZ1
APZ2= AEZ1 *APZ1

CSUNB (L) = CSUMB (L) +APZ2
CSUMC(L) = CSUMC(L) +APZ1* APZ2
CSUBD(L) = CSUMD(L) +APZ2* APZ2

430 CONTINUE
C CONDITIONAL HISTOGRAB

CALL CISTO(ICELO,NCIS,NCOINT)
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417 IF(ND.GE.NSB)GC TO 369

GO TO 353
4010 FORMAT(70H1 CONDITIONAL DISTRIBUTIONS OF CONSEQUENCES -JOBI 4 

-

1 WCRK NUMBER =,I8//)
490 WRITE(6,4010) WORK

WRITE (6,4020)
4020 FORMAT(51H SELECTIVE SIMULATION OF POLYNOMIAL CONSEQUENCES//)

WFITE(6,4011) NSA,NSB,NSC,TOLE,(NCR(K),LCR(K),FCR(K),K=1,4)
WRITE (6,4017)
WRITE(6,4012) NC, ND ,NE

C LIMITS FOR SIMULATION CYCLES NSA=UNCOND,NSB=UNREL COND,NSC=RELIEV CON

4011 FORMAT(1H ,6X,46HLIMIT FOR UNCONDITIONAL SIMULATION CYCLES NSA=,I8

1/1H ,6X,46HLIMIT FOR UNRELIEVED COND. SIMUL. CYCLES NSB=,I7/1H ,6
21,46HLIMIT FOR RELIEVED COND. CARDS FOR JOBI 5 NSC=,I7,17H WITH TO

3LERANCE =,F6.2//(1H ,9X,11HCONSEQUENCE,I3,12H LIMIT TYPE=,13,3X,6H
4VALUE=,G12.5))

4017 FORMAT(1H ,20X,61HLIMIT TYPE 0 MEANS LOWER LIMIT, 1 MEAN

1S UPPER LIMIT/46H TOLERANCE AS A FRACTION OF STANDARD DEVIATION/)

4012 FORMAT(1HO,6X,29H NUMBERS OF SIMULATION CYCLES/1H ,6X,17HUNCONDITI
10NAL NC=,I8,/1H ,8X,15HCONDITIONAL ND=,I8,/1H , 2X,21HRELIEVED CON

2DIT , NE=,I8/)
4015 FORMAT(54H0 FCR POLYNOMIAL CONSEQUENCES WITH UNRELIEVED CRITERIA)

FRACN= FLOAT(ND)/ FLOAT(NC)
REFRAC= FLOAT (NE) /FLOAT (NC)
WRITE(6,4014) FEACN

WRITE (6,4018) REFRAC
4014 FORMAT(42H0 FRACTION SATISFYING CONDITIONS = ND/NC =,F8.6/)

4018 FCRMAT(1H ,47H FRACTION SATISFYING RELIEVED CONDITIONS NE/NC=,F8.6

1,//)

WRITE (6,4015)

WRITE(6,4013) ND
C PRINT CONDITIONAL SAMPLE MEAN VALUE AND CENTRAL MOMENT CHARACTERISTICS
C CF THE APERCXIMATE (RESPONSE SURFACE) CONSEQUENCES BASED ON ND VALUES

WRITE(6,4400) JOBI,WORK
4400 FORMAT(1H0,10X,57HSAMPLE CONDITIONAL MEAN AND OTHER CHARACTERISTIC

1S IN JOEI,I3,32H (RESPONSE SURFACE CONSEQUENCES)/1H ,10X,9HOF WOR

2K ,I8/1HO,10X,11HCONSEQUENCE,3X,11H MEAN VALUE,4X,18HSTANDARD DEVI

3ATICN,6X,8HSCCM3 ,121,1OHSCCM4 /)
FND=FICAT(ND)

DO 431 L=1,NCONS
IF(ND.LE.1) FND=2.
CSMEAN (L)=CSUMA(L)/FND+AVZET (L)
DEL= AVZET(L)-CSMEAN(L)
CUB=CSUMB(L)/FND - DEL**2

CSSD(L) = SQRT(FND * CUB/(FND -1.))
SCCM3 =CSUMC(L)/FND+3.*CSUMB(L)/FND*DEL - 2.*DEL**3
SCCM4 =CSUMD(L)/FND+4.*DEL*CSUMC(L)/FND+6.*DEL**2*CSUIB(L)/FND

1-3.*DEL**4
WRITE(6,4401) L,CSMEAN(L), CSSD(L) ,SCCM3,SCCM4

4401 FORMAT (1H ,15X,I3,5X,G12.6,6X,G12.6,6X,G12.6,1OX,G12.6/)

431 CONTINUE
4013 FORMAT(1H ,10X,18HSTATISTICS FOR ND=,17,25H RESPONSE S. COhSEQUENC

1ES/)
IFLAG = 1

WRITE (6,4016)
4016 FORMAT(1H1,20Z,25HCONDITIONAL DISTRIBUTIONS//55H (ANALYT

1ICAL UNCCNDITIONAL MOMENTS IN TITLES)/)
CALL PRINTH (NCIS,NCOINT,ND)
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C CONDITIONAL DISTRIBUTION PLOTTING INFO

WRITE (6,3200)
WRITE (6,4200)

4200 FORMAT(1H ,10X,47HCONDITIONAL DISTRIBUTIONS OF THE RESPONSE SURFS)
DC 485 L=1,NCCNS
DO 486 R=1,26
FND = FLCAT(NC)
XC (K) = FLOAT (ICPLO(L,K)))/FND*2.
TC(K)= FLOAT(INT(FLOAT(K)/2.))

486 CONTINUE

WRITE(6,3201) L
CALL ELCTFP(26,TC,XC)

485 CONTINUE

I1(JOEI.LE.4) GO TO 3
STOP 4

501 NA=O
NB=0
IF(JOEI.EQ.5)READ(5,4001)NSB,NSCTOLE,(NCR(K),LCR(K),FCR(K) ,K=1,4)
DO 502 I=1,NSC

REAL (5,4002) (Z(L),L=1,NPARA)
C CALCULATE PCLYNOMIAL CONSEQUENCES

IF(NQUAE.LT.2) GO TO 550
CALL ECLYQ
GO TO 551

550 CONTINUE
DO 541 L=1,NCONS
APZETA(L)= ZETAO(L)
DO 542 J=1,NPARA
DTERM= 0.

IF (J.EC.NPARA)GO TO 544
JPI=3+1
DG 543 K= JFI,NPARA
DTERM = DTERM + D(L,J,K)*(Z(K)-ZC(K))

543 CONTINUE
544 ATER= 3B(LJ) +C (LJ) * (Z (J)-Z0 (J)) +DTERN

APZETA(L)= APZETA(L) + ATERM*(Z J)-Z0(J))
542 CONTINUE

AZ(IL) = APZETA(L)
541 CONTINUE
551 CONTINUE

C UNRELIEVED CRITERIA CHECKING
DC 513 K=1,4
NCRIT= NCR(K)
LCRIT= LCR(K)
FCDITZ ICR(K)
IF(NCIIT.LE.0) GO TO 513
CCZETA = APZETA(NCRIT)
IF(LCPIT) 515,515,516

515 IF(COZETA - FCRIT)502,513,513
516 IF(COZETA - ICRIT)513,513,502
513 CONTINUE

NA=NA+1
502 CONTINUE

FRA= FLOAT(NA) / FLOAT(NSC)
DO 504 In 1,NSC

IF(TEST.NE.5) READ(5,5004) (CONS(S), =1,NCONS)
5004 FOBA1( 81,(6E12.6))

IF(IEST.EQ.5) READ(5,4002) (Z(J),J=1,NPARA)
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IF(TEST.EQ.5) CALL TEXAS
DO 531 L=1,NCCNS
APZETA(I) = CCNS(L)

531 CONTINUE
C UNRELIEVED CRITERIA CHECKING

DO 573 K=1,4
NCEIT= NCR(K)
LCRIT= ICR(K)
FCRIT= FCR(K)
IF(NCIIT.LE.0) GO TO 573

CCZETA = APZETA(NCRIT)
IF(ICFIT) 575,575,576

575 IF(COZETA - FCRIT)504,573,573
576 IF(COZETA - FCRIT) 573,573,504
573 CONTINUE

NE=NE+1
CALL CISTC(ICFLO,NCIS,NCOINT)

SSAVE= SCALE
SCALE = TOLE/2.

DO 561 L=1,NCCNS
AP2ETA (L) = CONS (L) - APZ (I, L)
SAVZET(L) = AVZET(L)
AV2ET(L) = 0.

561 CCNTINUE
CALL HISTO (IELO,NHIS,NJOINT)
SCALE = SAVE
DO 562 L=1,NCCNS

562 AVZET(L) = SAVZET(L)
504 CONTINUE

FR = FLCAT(NE) / FLOAT(NSC)
WPITE(6,5005) WORK,NSC,FRA,TOLE,FRB
WRITE(6,4011) NSA,NSB,NSC,TOLE,(NCR(K),LCE(K),FCR(K),K=1,4)

5005 FORMAT(1H1,251,23HJOBI 5 RESULTS FOR WOIK,I7/1H0,15X,25HSTATISTICS
1 BASED CN NSC= ,I4,18H CONSEQUENCE CARDS/1H0,15X,69HFRAC'ION OF A?
2FROXI0ATE CONSEQUENCES SATISFYING UNRELIEVED CONDITIONS/1H0,15X, 8
3HNA/NSC =,F9.5/1H ,15X,11dWITH TOLE =,F6.2//1H0,15X,62HFRATION OF
4EXACT CCNSEQUENCES SATISFYING UNRELIEVED CONDITIONS/1H0,15X,SHNB/N

5SC =,F9.5/1H0,15X,92HHISTOGRAMS FOR EXACT CONSEQUENCES (TITLE RONE
6NTS FOB UNCONDITIONAL APPROXIMATE CONSEQUENCES)//)

IF(IEST.EQ.5) VRITE(6,5007)
5007 FOBMAT(1H0,151,38HEXACT CONSEQUENCES FROM TEXAS (TEST=5)///)

IFLAG=1
CALL FRINTH(NCIS,NCOINT,NB)
WRITE (6,3200)

C ELCTTING INFO
DO 585 L=1,NCCNS

DC 5 6 K=1,26
FND= FLCAT(NE)
XC (K) = FLOAT (ICPLO (L, K)) /FND*2.
TC (K) = FLOAT (INT (FLOAT (K) /2.))

586 CONTINUE
WRITE (6,3201) L
CALL ELCTFP(26,TC,XC)
AVZET(L) 0.

585 CCNT:NUE
SCALE IOLE/2.
IFLAG=0
WRITE(6,5006) NB,SCALE

ofI
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5006 FORMAT(1H1,151,19HHISTOGEAMS FOR THE ,I4,51H DIFFEBENCIES-EXACT NI1NUS AEEROXIHAIE- WITH SCALE =,F6.2,18H CENTERED AROUND 0/1H ,15X,

218H(SEAN VALUE NOT 0)//)
CALL FEINTH (NHISNJOINTNB
WPIT! (6,3200)
DC 580 L*1,NCCNS
DO sei K=1,26
FNC=FLOAT(NE)
XP(K)= FLOAT(IPLO(L,K))/FNC * 2.
TP (K) = FLOAT (INT (FLOAT (K) /2.))

581 CONTINUE
VEITE (6,3201) L

CALL ELCTFP(26,TP,XP)
580 CONTINUE

IF(JCEI.LE.5) GO TO 3
STOE 5
END

C
C

FUNCTION GASRN (ALAN,ETA)
N=ETA

F=ETA-N

IF (F.E.0) GO TO 8100
e01C P=FLT5NF(0)

IF(P.LT.F/(F+2.71828)) GO TO 8120
Q=FLT6NF (0)
Y=Q** (1./F)
IF(P.GT.EIP(-1)) GO TO 8100
GO TC 8050

81CC Y=0.
GO TO 8070

812C S=FLTDNF (0)7=1.-ALOG(S)
IF(F.GT.!**(F-1.)) GO TO 8010

805C IF(N.EC.O) GO TO 8150
8070 Z=1.0

DO 80e0 I=1,N
8080 Z=Z*FLTFMF(0)

Y=T-ALOG (Z)
8150 GAUBN*T/ALAN

RETURN
END
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MEMBER NAME EIASC
SUBBOUTINE DIASD(DEENY)

C
C SUBROUTINE 2IAS CALCULATES TERMS IN ANALYTICAL MEAN VALUES OF THE
C CCNSEQUENSES IF CORRELATED INPUT PARAMETERS PRESENT
C CALLED BY MAIN, ONLY IF NCORR.GT.0
*CALL CCNME

DIMENSICN DEE(6,12,12)
DO 183 L' 1,NCONS
SUUO.
DO 188 J 1,N7
IF(J.EQ.NY) GO TO 188
JPIJ+1

DO 189 K. JFI,NY
SO EU + DEE(LJ,K)*CM11(JK)

189 CONTINUE
188 CONTINUE

AVZET(L) AVZET(L) + SU
183 CONTINUE

IETUEB
END
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E53Eb 315E CENCEA

SD2BO!TINE CENOPA

C
C SUBROUTINE CENOPA CALCULATES FINAL CENTRAL MOMENTS OF THE PARAMETERS
C WHEN CCR8ELATED INPUT PAFAKETERS PRESENT

C CALLED BY MAIN, ONLY IF NCORR.GT.O
C
*CAlL CCMNE

DO 173 I=1,NCCRR
JJ=ILEAD (I)
KK=IDIE (I)
AYES= ALFA(JJKK)**2
C12 (KK) CN2 (KK) +CM2 (JJ) *AYES
CH3 (KK) uC53 (KK) +AYES*CN3 (JJ) *ALFA (JJ,KK)
C044(RK)a Cf4(KK)+ AYES*(CM2(JJ)*Cd2(KK)*6.+AYES*CML4(JJ))

C11 (J,KK) " ALFA (JJ,KK) *Cd2 (JJ)
C511(KK,JJ)= CM11(JJ,KK)
CCR (JJ,KK) = C11(JJ,KK)/(SQRT (CN2 (JJ)*Cd2 (KK)) 

)

COP(K,JJ)" CCR(JJ,KK)
IF(I.!Q.NCORB) GO TO 173
11.I+1
LSAV I
DO 175 LuIL,NCORD
IF(ILEAD(L).NE.JJ) GO TO 175
LL * IDEE(L)
Cb11(KK,LL)= CN2(JJ)*ALFA(JJ,KK)* ALFA(JJ,LL)
CM11(!L,KK)= CM11(KK,LL)

175 CCNTINU~
175 CONTINUE

DC 177 I=1,NCCPR
IF(I.EC.COBR) GO TO 177
ILuI+ 1
DC 179 LuIL,NCORB
KK IDEE(I)
LL*IDEP (L)
COP(KK,lL)" CM11(KK,LL)/(SQRT(CH2(KK)*C12(LL)) 

)

COF(LI,KK)" COP(KK,LL)
179 CONTINUE
177 CONTINUE

L LSAV
RETUN
END
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SUBROUTINE CISTO(dCPLO,MIS,MOINT)

C
C SUBROUTINE CISTO CALCULATES CONDITICNAL DISTRIBUTIONS IN JOBI4
*CALL CCMME

DIMENSION MCELO(6,26)

DIMENSICN MIS(6,12),MOINT(6,6,12,12)
DO 441 L=1,NCCNS
DIVE = 1./(SCALE* SDZET(L))
DEVL =(AEZETA(L)- AVZET(L)) * DIVE
HISL =DEVL +7.

PISL = DEVL+HISL +7.
CC 450 K=1,4
IF(L.NE.NCR(K)) GO TO 450
IF (LCR (K)) 443,443,444

443 DEVL =(APZETA(L) -FCR(K)) * DIVE

HISL = DEVL +1.
PISL = HISL +DEVL +1.
GO TO 450

444 DEVL = (FCR(K) -APZETA(L)) * DIVE
HISL = 13. - DEVL
PISL = HISL +13. -DEVL

45C CONTINUE
NL=INZ (HISL)
NP =INT(PISL)
IF (NP.LE.O) NP =1
IF(NP.GT.26)NP=26
MCELC(L,NP) = SCPLC(L,NP) +1
IF(NL.LT.1) NL=1
IF(NL.GI.12) NL=12
MIS(L,NL)= MIS(L,NL) +1
IF(L.EQ.NCONS) GO TO 441
LPI =L+1
DO 442 M=LPI,NCONS
DIM = 1./(SCALE* SDZET(M))

DEYM = (APZETA () - AVZET (;)) * DIM
HISM = DEVM +7.

DC 460 K=1,4
IF(M.NE.NCR(K)) GO TO 460
IF (LCR (K))463,463,464

463 DEVM *(APZETA(N) -FCR(K)) * DIN
HISM * CEYM +1.
GO TO 460

464 DEVM u(FCE(K) -APZETA(M)) * DIM

HISC a 13. - CEYM
460 CCNTINOE

NM INZ (HISM)
IP(NM.LI.1) 3N81
I1(N.GT.12)N812
RCINT(L,,NL,NM) * MOINT(L,M,NL,NN) +1

442 CONTINUE
441 CONTINUE

BETURN
END
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MEMBER NAME CBEARA
SUBBOUTINE CEARA

C
C SUBbOU1INE CEPARA CALCULATES BEAN VALUE AND HIGHER CENTRAL BOENTS
C C TBE PABABETESS
*CALL COBSP

LSAV * L
DO 171 J1,NPABA
JuIDIS (J)
CB1(J) Z0(J)
IF(L.GT.8) GO TO 174
GO LO (174,176,178,178,9180,9182,9184,9186) ,L

174 HELEIS * (ADIS(J)-BDIS(J))**2
CB3(J) "0.
CB2(J) = HELPIS/12.
CH4(J) * HELPIS*HELPIS/80.

GO 10 171
176 CB2(J) BDIS(J)* BDIS(J)

CB3(J). 0.
C84(J) 3.0*CM2(J)*CB2(J)
GO 10 171

17@ C32(J)- BDIS(J)* EDIS(J)
CM3 (3) . 2. *BDIS (J) *CM2 (J)
C84 (J) 1.5*BCIS (J) *Cs3 (J)
IF (L.G.4) CM3(J)"-CM3(J)
GO IC 171

C
C

9180 AKm1./(.5-.5*EBF((CDIS(J)-ADIS(J))/(SQRT(2.)*BDIS(J))))
ANmADIS (3) -CDIS (J)
AIM-AM
FACT-EDIS(J)*AK/SQRT(6.2832)*EXP(-(CDIS(J)-ADIS(J)) **2/(2.*BDIS(J)

1**2))
CM2 (J) "EDIS (J) **2+A*FACT-FACT**2
CB3(J) FACT*(AB**2-1.*BDIS(J)**2)-3.*AB*FACT**2+2.*FACT**3
CB4(J'.3.*BDIS(J)**4+FACT*(AM**3+3.*BDIS (J) **2*AB)-FACT**2*(2.*BDI

1S(J) * '2+4.*AB**2) +6.*A*FACT**3-3.*ACT**4
GO 10 171

9182 DF.1./(.5+.5*EDB((CDIS(J)-ADIS(J))/(SQRT(2.)*BDIS(J))))
DB*CDIS (J) -ADIS (J)
FACT"-BCIS(J)*BE/SQRT(6.2832)4EIP(-(CDIS(J) -ADIS(J))**2/(2.*BDIS(J

1)**2))
CR2(J) EDIS(3)**2+B*FACT-FACT**2
CB3(J)"FACT*(EM**2-1.*BDIS(J)**2)-3.*B*FACT**2+2.*FACT**3
CR4 (J) u3.*BDIS (J) **4+FACT* (BB**3+3. *BDIS (J) **2*BB) -PACT*** (2. *BDI

1s(J) **2+4. *B**2) +6.*BR*FACT**3-3.*FACT**4
00 10 171

9184 C2(J)UDDIS(J)**2
B1AlBCIS (J) -ADIS (J)
CE!AT!CCIS (J)-ADIS (J)
GANUmE(CEEA!/REA!) * ((CBEA!*'(BDIS (J) -CDIS (J)) /DDIS (J) **2) -1.)
EAIAE fGABUEU* (BEIAT/CEEAT-1.)
GA!T1AIGABENU+BUAIZV
CM3(J).*(BDEAT**3) *2.*GABUEM*ETANU* (ETANEU-GABMNE) / (GABETA**3* (GAB

1EIA+1.) * (GABNIA+2.))
CNR(J)"3.*GAUU!I*ETANIE*BEEAT**4/GABETA*(((GAINEV-ETANEI)**2+GABNE

1N**2*(1.+ETA3IU) +ITAUES**2*(1.+GAUUKU) )/(GAETA**3*(GAMETA+1.) *(GA
2BETA+2.)*(GABITA+3.)))
GO 20 171
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9186 C152(J)u(EXP(2.*ADIS(J)+BDIS(J)**2))*(EIP(BDIS(J)**2)-1.)

CM3(J) EIP(3.*BDIS(J))*EXP(1.5*BDIS(J)**2)*(EXP(3.*BDIS(J)**2)-3.*
1EXP (BCIS (J) **2) +2.)
Ch4(J) EIP(4.*ADIS(J)+2.*BDIS(J)**2)*(EXP(6.*BDIS(J)**2)-4.*EXP(3.

1*8DIS (J) **2) +6.*EXP (BDIS (J) **2) -3.)
171 CONTINUE

IQ LSAV
BEIUBN
END
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MEMBER NAME COEFSN
SUBROUTINE COEFSN

C
C SUBROUTINE COEFSN CALCULATES B AND C COEFFICIENTS OF THE bULTIQUADEANT
C PCLYNONIALS. CALLED BY QUADST ONLY

C
*CALL CCNMP

R1=(ZETI-ZETM)/( (ZXJ-ZHJ) *(ZXJ-ZXKJ))
B2=(ZEUXX-ZETN)/ ((ZIXJ-ZJ) * (ZXIJ-ZXJ))
!3=1* (2HJ-ZXXJ) +R2* (ZJ-ZIJ)
CJ=R1+R2

SJ=ABS(ZET-ZETN) +ABS (ZETXX-ZETK)
EQ(LIQJ)=BJCQ (L,IQ,3) =DJ
CQ (1,10,J)=C3
SENSQ (L,IQ,J)=SJ
RETURN
END
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ME5BEF NAME CCKNCT
SUBSCOTINE COKNOI(NDIST)

C

C SUBROUTINE COKNOT CALCULATES FINAL KNOT POINT COORDINATES ZO,Z1,Z2

C WHEN CCBFEIATEE INPUT PARAMETERS
C CCKNOT CALLED BY MAIN,ONLY IF(NCORR.GT.O)
*CALI CCMPIF

DIMENSICN NDIST(12)
DC 6 I=1,NCORE
JJ=ILEADC(I)
KK=IDEP(I)

AHELP =(FDEP(I)-ZO(KK)) / (FLEAD(I)- ZO(JJ))
ALFA(JJ,KK) = AHELP
IF(AHELF) 8,7,7

7 DZJ1 = Z1(JJ) - ZO(JJ)
DZJ2 Z= 2(JJ) - ZO(JJ)
GO TO 9

8 DZJ1 = 22(JJ) - Z0(JJ)
DZJ2 = Z1(JJ) - ZO(JJ)

9 IF (NDIST (KK) .EQ. 1.AND.NDIST(JJ) .EQ. 1) GO TO 5
Z1(KK)= ZO(K )+ SQPT((Z1(KK)-ZO(KK))**2 +(AHELP*DZJ1)**2)
Z2 (KK) = ZO (KK) - SQRT ((Z2 (KK) -ZO (KK)) **2 + (AHELP*DZJ2) **2)
GC 0 6

5 Z1(KK)= Z1(KK) +AHELP* DZJ1
Z2(KK)= 22((KK) +AHELP* DZJ2

6 CONTINUE
RETURN
END
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EMEER AME CC5ME
*CCMEECK COMMP

INTEGER WORKTEST
REAT NAKEA,NAMEB
COMORi/INTGR 1/LMPAIR,JOBI, L
COMMON/KNOT/ Z(12),TEST,INDEX,J,K,NPARA
COMMO!/KNOTC/ ZO(12),Z1(12),Z2(12),PROB
COMMON/KNOT1/ZMJ,ZXJ,ZXXJ,ZMK,ZXK,ZXXK,ZCJ,ZCK,ZETM,ZETX,ZETXX

1,ZETC,ZETCJ ,ZETCK,BJ,CJ,DJK,SJ
COMMON/TEX/ CONS(6),ZETAO(6),ZETA1(6,12),ZETA2(6,12),ZETA11(6,12,1
12)
CCMMCN/NULTIQ/ NQUAD,IQ,NQ,

1Z3(12),24(12) ,ZETA3 (6,12) ,ZETA4(6,12),
2ZETA22 (6,12,12) , ZETA33 (6,12, 12) ,ZETA44 (6,12,12)
COMMOE/CEFF/E(6,12),C(6,12),D(6,12,12),SENS (6,12),SENSCR(6,12,12)
COMMON/CCEFFQ/BQ(6,4,12),CQ(6,4,12),DQ(6,4,12,12) ,SENSQ(6,4,12),

1SENCRPQ(6,4, 12,12)
COMMON/HISTOC/ APZETA(6) ,AVZET (6) ,SDZET(6) ,SCALE,NCONS
COMMON/EIGCOM/ JK(12,12),

1 ADIS(12),BDIS(12),CDIS(12),DDIS(12),IDIS(12),IPARA(12),

2 JJK(12),SEMAX(6),J MAX(6),SECMAX(6),KMAX(6),SIMSD(6) 

,

3 PNAMEh (12) ,PNAMEB(12),
4 NCIS(6,12),NCOINT(6,6,12,12),NHIS(6,12),NJOINT(6,6,12,1
52) ,CELOTL(9) ,ZELOT (9)
COMICN/ERIMA/ AJCINT(12),ERR(12),NC,ND
CCMMCN/CONDIT/ NCR (4) ,LCR(4) ,FCR(4)
COMMON/FLAG/ IFLAG
COMMON/CORBEL/ITYPE(12),ILEAD(12),IDEP(12),FLEAD(12),FDEP(12),

1NCOCR
COMMON/ALPHA/ ALFA(12,12)
COMMON/NCMP/CM1(12) ,CM2(12) ,CM3(12) ,CM4(12) ,CM11 (12,12) ,CO[R(12,12)
COEMON/CCNCO/ CORBEL(6,6) ,SI MCOR(6,6)

*DECK
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MEMBER NAME COVARI
SUBBOUTINE COVARI(BEE,NY)

C
C SUBROUTINE COVARI CALCULATES TERMS IN ANALYTICAL CORRELATIONS BETWEEN
C CCNSEQUENSES, CALLEC BY M&IN,ONLY IF NCORR.GT.0
*CALL CCNMP

DIMENSION BEE(6,12)
DO 296 L=1,NCCNS
IF(L.EQ.NCONS) GO TO 296
LPI=L+1
DO 297 M=LPI,NCONS
COSU=O.
DO 298 j= 1,NY

IF(J.EQ.NY) GO TC 298
JEI= J+1

DO 299 K=JPI,NY
COSU= COSU +( BEE(L,J)*BEE(d,K) + BEE(L,K)*BEE(K,J) )*C 111(J,K)

299 CONTINUE
298 CCNTINUE

CORBEt(L,5)= CORBEL(L,) + COSU/(SDZET(L)*SDZET(M) 

)

297 CONTINUE
296 CONTINUE

RETURN
END
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!EMBER NAME HISTO
SUBROUIINE HISTO(NPLO,NIS,NOINT)

C

C SUBECUTINE HISTO CALCULATES DISTRIBUTIONS (HISTOGRAMS) OF THE CONSEQUENSES
C IN JOEI 3 AND 4
*CALL CCMMP

DIMENSICN NPLC(6,26)
DIMENSICN NIS(6,12) ,NCINT(6,6,12,12)
DO 421 L=1,NCONS
DEVI= (APZETA(L)- AVZET(L))/(SCALE*SDZET(L))
HISL=EEVL +7.
PISL= DEVL*2. +14.
NP=INI(FISL)
IF (NP.LE.0) NP=1
IF (NP.GT.26)NP=26

NPLC(LNP) = NPLO(L,NP)+1
NL=INTZ(HISL)
IF(NL.LT.1) NL=1
IF (NL.G1.12)N1=12

NIS(L,NL)= NIS(L,NL) +1
IF (L. EQ. NCONS) GO TO 421
LPI=L+ 1
DO 422 M=LPI,NCONS
DEVM = (APZETA(M)- AVZET(M))/(SCALE*SDZET(M))
HISM = DEVM +7.
NM=INZ (HISM)
IF(NM.LI.1) NM=1
IF(NM.GT.12) NM=12
NCINT(L,M,NL,NM) = NOINT(L,M,NL,N) +1

422 CONTINUE

421 CONTINUE
RETURN

C END HISTOGPAN SUEBOUTINE
END
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MEMBER NAME INIT
SUBROUTINE INIT

C
C SUBROUTINE INIT SETS INITIAL VALUE ZEROS
*CALL COMMP

3 DO 4 I= 1,12
ADIS (I) =0.
BDIS (I) =0.
CDIS(I) = 0.
DDIS(I) = 0.
IDIS(I)=0
IPARA (I) =0
PNAMEA (I) =0.
PNAMEE (I) =0.
Z (I) =0.
21(I) =0.
Z2 (I) =0.
Z3 (I) =0.
Z4 (I)=0.
ZO (I) =0.
ITYPE (I) =0
ILEAD (I) =0
IDEP(I) =0
FLEAt (I) =0.
FDE F(I) =0.
DC 4 1= 1,12
JK(I,L) = 0
ALFA (I,L)=0.
CM11 (I,L)=0.
COB (I,L) =0.

4 CONTINUE
RETURN
END



!!EMBER NAME INITC
SUBEOUTINE INITC

C

CSUBBOUTINE INITC SETS
*CAII COKKP

101 DO 104 1=1,6
ZETAO(L)= 0.
CONS(L)=0.
DO 105 J=1,12
ZETA1(L,J)= 0.
ZETA2(L,J)= 0.
ZETA3 (L,J) =0.
ZETA4 (L,J) =0.
SENS(I,J) = 0.
E(L,J)= 0.
C(L,J)= 0.
DO 106 K=1,12
ZETA 11 (I,J,K) =0.
IF(NQ.LE.1) GC TO
ZETA22 (t,J,K) =0.
ZETA33(L,J,K) =0.
ZETA4L4(1,J,K) =0.

103 CONTINUE

SENSC (L,J, K) =0.
D(L,J,K) =0.

106 CCNTINUE

105 CONTINUE
104 CONTINUE

RETUME
END

INITIAL VALUE ZEROS FOR JOBI 2
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MEMBER NAME KNCTST
SUEROUTINE KNOTST

CC

C SUBROUTINE KNOTST CALCULATES THE BASIC KNOT POINT CO-ORDINATES
C Z1, Z, 22 , ALSC Z3 AND Z4 FOR MULTIQUADRANT CASES
CC
*CALL COMMP

1501 FORMAT( 30H0 UNKNOWN DISTRIBUTION IDIS = ,I4,20H PARAMETER NUMBER

1= ,14,8H NAME = ,2A4)
1502 FORMAT(20H0 VALUES USED ZO =,E14.6, 5H Z1 =,E14.6,5H Z2 =,E14.6)

1503 FORMAT(46HOPRCB 00 LARGE FOR EXPONENTIAL PARAMETER,I4,2A4)

C
DO 15 I=1,NPARA
M=ICIS (I)
IF(M.LT.1.OR.M.GT.8) GO TO 17
GO TO (20,30,40,9050,9060,9070,9080,9090) ,M

C UNIFORM DISTRIBUTION IDIS =1

20 Z1(I)= ADIS(I)- PROB* (ADIS(I)-BDIS(I))
Z2(I)= EDIS(I) + PROB*(ADIS(I)-BDIS(I))
ZC(I)= 0.5*(Z1(I)+Z2(I))
GO TO 15

C EXFCNENTIAL DISTRIBUTION IDIS =3
40 IF(FRCB.GT.0.3b) GO TO 41
42 T= ALCG(1./PRCB)

TT = ALCG(1./(1.-PROB))
ZO (I) = ADIS (I) + EDIS(I)
Z1(I)= ADIS(I)+ PCIS(I) * T
Z2(I)= ADIS(I)+ BDIS(I) * TT

GO TO 15
41 WRITE (6, 1503) IPARA (I) ,PNAKEA (I),PNAMEB (I)

GO TO 42
C NORMAL CISIRIBUTICN IDIS =2

3C T = ALCG(1./(EBOS*PROE))
T = SCRT(T)

XUP = 2.515517 + (.802853 +.010328 * T) * T

XLOW = 1. + (1.4327880 + (.189269 + .001308* T)*T) *T
X = T - XUP/XLOW

ZO(I)= ADIS(I)
Z1 (I) = AIS(I) + BDIS(I)*X
Z2(I)= ADIS(I) - EDIS(I)*X
GO TO 15

C
C
C *** EXPONENTIAL DISTRIBUTION IDIS=4

9050 IF(PRCB.GT.0.36) GO TO 9010
9011 T=ALOG(1./PROS)

TT=ALCG(1./(1.-PROB))
ZO(I)=ADIS(I) -EDIS(I)
Z1(I)=AEIS (I) -BDIS (I) *TT
Z2 (I)=ACIS (I) -BDIS(I) *T
GO TO 15

9C10 WRITE(6,1503) IPARA(I), NAMEA(I),PNAMEB(I)
GO 10 9011

C *** NORMAL DISTRIBUTION WITH ZLL IDIS=5
9060 T=ALOG (1./(ERCB*PROB))

T=SORT (T)
XUP=2.51557+(.802853+.010328*T)*T
XLCW=1. +(1.432788+ (.189269+.001308*T) *T) *T
Y=T-XUP/ZLOU



MEMEER NA ME KNCTST
AK=1./(.5-.5*ERF((CDIS(I)-ADIS(I))/(SQRT(2.)*BDIS(I))))
FACT=EDIS(I)*AK/SQRT(6.2832)*EXP(-(CDIS(I)-ADIS(I))**2/(2.*BDIS(I)

1**2))
ZO (I)=ADIS(I) +FACT
Z1(I)=ADIS (I) +BDIS (I) *X
22(I)=ACIS(I) -BDIS (I) *X
IF (22 (I).LE.CDIS (I)) Z2(I)=CDIS (I)
GO TO 15

C *** NORMAL DISTRIBUTION WITH ZUL IDIS=6
907C T=ALOG(1./(PRCB*EROBD)

T=SQRT(T)
XUP=2.51557+(.802853+.010328*T) *T
XLOW=1.+ (1.432788+ (.189269+.001308*T) *T)*T
X=Z-XCP/XLCW
BK=1./ (.5+. 5*ERF ((CDIS(I) -ADIS (I)))/ (SQRT (2.) *BDIS (I))))
FACT=-BIS(I)*BK/SQRT(6.2832)*EXP(-(CDIS(I)-ADIS(I))**2/(2.*BDIS(I

1)**2))

20(I)=ADIS (I) +FACT
21(I)=ACIS(I) +BDIS(I) *X
22(I)=ADIS (I) -BDIS (I) *X
IF(Z1 (I).GE.CCIS (I)) Z1(I) =CDIS(I)
GO TO 15

C *** BETA EISTRIBUTION IDIS=7
CC
C APPROXIMATIVE FORMULAS USED FOR CALCULATING Z1 AND 22, VALID FOR SMALL PROB
CC

9080 20(I)=CDIS (I)
EEEAY=EDIS (I) -ADIS (I)
CEEAY=CCIS(I) -ADIS (I)
GAMNEW= (CEEAY/BEEAY) * ((CEEAY* (BDIS (I) -CDIS (I)) /DDIS (I) **2) -1.)
ETANEW=GAMNEW*(BEEAY/CEEAY-1.)
GAMETA=GAMNEW+ETANEW
IF(GAMNFW.LE.O.) WRITE(6,9501)IPABA(I)
IF (GAMETA.GT. 57.) WRITE(b,9502) IPARA(I)

9501 FORMAI(31H ****BETA DISTRIBUTED PARAMETER,I4,37H HAS TOO LARGE STA
1NDARD CEVIATICN****//)

9502 FORMAT(31H ****BETA DISTRIBUTED PARAMETER,I4,37H HAS roo SMALL STA
1NDABD CEVIATICN****//)

RATIC=(PROB*GAMMA (GAMNEW) *GAMMA (ETANEW)) /GAMMA (GAMETA)
Z1 (I)=EDIS(I)-(RATIO*ETANEW*BEEAY**ETANEW)**(1./ETANEW)
22(I)=ADIS (I) +(RATIO*GAMNEW*BEEAY**GAMNEW) ** (1./GAMNEW)

GO TO 15
C *** LCG NCRMAL DISTRIBUTION IDIS=8

9090 T=SORT (ALOG (1./PROB**2))
XUP=2.515517+(.802853+0.010328*T)*T

XLOW=1.+ (1.432788+(.189269+.001308*T) *T)*T
X=T-XUP/ILOW
20 (I)=EXP (ADIS (I) +.5*BDIS (I) **2)
21(I) =EXP(ADIS(I) +BDIS(I) *1)
Z2 (I)=EXP (ADIS (I) -BDIS (I) *1)
GC TO 15

C DISTRIBUTION UNKNOWN , ASSUMED UNIFORM ,ADIS=MEAN, WIDTH=2*BDIS

17 ZO(I)= ADIS(I)
Z1(I)= ADIS(I)+BDIS(I)
22(I)= ADIS(I)-BDIS(I)

WRITE(6,1501) IDIS (I) ,IPARA (I) ,PNANEA (I) ,PNAMEB(I)
WRITE (6,1502) Z0(I) ,Z1(I) ,Z2(I)
GO TO 15
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MEMBER NAME KNOTST
15 CCNIINUE

C IF CORREIATED INEOT PARA! ETERS, CALL COKNOT
IF(NCOBP.GT.O) CALL CCKNOT(IDIS)
DO 16 I=1,NPARA
23(I) =ZO(I) +SCRT (2.) * (Z1 (I) -ZO (I)) *.5

Z4 (I)=Z0 (I) +SRT (2.) * (Z2 (I) -ZO (I)) *.5

IF (! .EQ.1) 23(I)=Z1(I)

IF(NQ.EQ.1) Z4(I)=Z2(I)
16 CONTINUE

RETURN
END
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MEMBER NAME SHIFT
SUBROUTINE SHIFT (ZMEAN)

C LINEAR EXPECTED VALUE (CONDITIONAL MEAN) SHIFT
C
C SUDBOUTINE SHIFT CALCULATES MEAN VALUE SHIFT FOB CORRELATED INPUT PARAMETERS
*CALL CCMME

DIHENSICN ZMEAN(12)
DO 312 I=1,NCCRR
IF(IDEP(I).NE.J) GO TO 312
IL=ILEAD (I)
SHIFT = (FDEP (I) -ZMEAN (J)) * (Z (IL) -ZMEAN (IL)))/(FLEAD (I) -ZMEAN (IL))
Z (J) = Z (J) + SHIFT

312 CONTINUE
RETURN
ENE



ELOTFE
SUBROUTINE PLOTFP(NPRINT,T,X)

SUBROUTINE PLOTFP PLOTS CONSEQUENCES
OF THE CCNSEQUENCES

DINENSICN T (26),.1(26) ,Ll ds(120)

DATA IBEAD, IWRITE/5,6/
DATA HBLANK,MSTA,MINUS,LTRI/ 4H
BIG= -1.0E+49
SHALL=1.0E+49
DO 40 I=1,NPRINT
IF(X(I).GT.BIG) BIG= X(I)
IF( X(I).LT.SHALL) SNALL=X(I)

40 CONTINUE
EELT=EIG-SSALI
TES=AES(SHALL)/10000.+1 .0E-49
IF (LEIT.LT.TES) DELT=TES
F= 50.0/DELT
DO 60 I=1, NPRINT
DO 50 K= 2,51
LINE(K) = NELANK
IF(I.EC.1) LINE(K) =MINUS

50 CONTINUE
LINE(1)= LTRI

J= (( 1(I) -SHALL)*F + 1.501
LINE(J) = NSTAE
WFITE (IhRITE,603) T(I) ,X(I) , (LINE(

60 CONTINUE
603 FCRAT(17X,G11.4,2X,G11.4,2X,51A1)

RETURN
ENE

VS PARAMETERS AND DISTRIBUTIONS

,4H* ,4H- ,4HI

(L) ,L1,51)

82

ME1EER NABE

C
C
C
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MEMBER NAME ECLYQ
SUEBOUTINE POLYQ

C
C SUBROUTINE POLYQ CALCULATES RESPONSE SURFACE CONSEQUENCES IN THE SIMULATION
C
*CALI COWr

LSAV=I
DO 341 L=1,NCONS
APZETA (L)= ZETAO (L)
DO 342 Jl,NPARA
ZZJ=Z(J) -ZO (J)
DTERM= 0.
IF(J.EQ.NPARA)GO TO 344
IQ=1
JFI=J+1
DO 343 Ku JFINPARA
ZZK=Z (K) -ZO (K)
IF(ZZo) 802,eo1,o1

e01 CCNTINUE
IF (ZZJ. L. 0.) IQ=2
GO TO 803

802 CCNTINOE
IF (ZZJ.II.0.) IQ=3
IF (2ZJ.GI.0.) IQ=4

803 CONTINUE
DTERN DTERB+DCL,IQ,J,K)*ZZK

343 CONTINUE
344 CONTINUE

DQDUNmGQ (L, 1,J)
CQDONUCC (L,1,J)
IF(ZZJ.LT.0.) BQDN=BQ(L,3,J)
IF(ZZJ.IT.0.) CQDUM=CQ(L,3,J)
ATENuBCCODU+CGrUM*ZZJ+DTER N
APZTA (L) *APZETA (L) +ATLRB*ZZJ

342 CONTINUE
341 CONTINUE

L.LSAV
RETURN
END
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MEM2E NAME EOINT

SUBBOTINE POINT
C

C SOBECUTINE POINT OUTPUTS KNOT-POINT COORDINATES IN JOBI 1

C CALLED BY MAIN, CALLS TEXAS IF TEST = 0
*CALL COME

1611 FORMAI (5H ,315,(6E16.6))
1612 FOBBAT (312,2l,(6F12.6))

LSAV=1
WRITE(6,1611) INDEX, J , K ,(Z(L),L=1,NPARA)
WBITE(7,1612) INDEX, J , K ,(Z(L),L=1,NPARA)
L=LSAV
IF(TEST.EQ.1) CALL TEXAS
RETURN

C END POINT
END
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"EMBER NAME RINTH
SUBROUTINE PRINTH ( NIS,NOINT,NSIN)

C SUBROUTINE PRINTH
*CALL CCMNP

DIMENSICN NIS (6,12) ,NOINT(6,6,12,12)
DO 371 L=1,NCONS
WRITE(6,3003) L,AVZET(L) , SDZET(L) ,SCALE

3003 FCEiAT(14H0 CONSEQUENCE,I4,4X,5HMEAN=,E14.6,3X,19HSTANDARD DEVIAT
1ION=,E14.6,8H SCALE=,F6.2/)

WRITE (6,3004)
3004 FORMAT(90H CATEGORY LOWER B UPPER B COUNTS PROBA

1BILIT! ACCURACY PERCENT/)
3005 FORBMAT(3H ,I3,E15.6,E14.6,I8,8X,F10.8,7X,F10.8,3X,F7.3,4H P/C)

DO 372 NL=1,12
FNL=FLOAT(NL)

FSA=FLOAT(NSIM)
BLCW = AVZET(L) +(FNL-7.)* SCALE* SDZET(L)

C NEW CATEGORY LIMITS FCR CRITERIA FUNCTION

IE(IFAG) 470,470,471
471 DO 4EC K=1,4

IF(L.bE.NCR(K)) GC TO 480
IF(LCD(K)) 483,483,484

483 BLOW = FCR(K) + (FNL -1.)* SCALE *SDZET(L)

GO TC 480
484 BLOW = FCR(K) + (FNL -13.)*SCALE *SDZET(L)
480 COiTINUE

47C BUPE = BLOW + SCALE * SDZET(L)
CCUNTS = FLOAT( NIS(L,NL))
ICCUNT=INT (CCUNTS)
PRCEAL = COUNTS / FSA
ERRCR = ((1.-EROBAL)* PROBAL/FSA)**.5
IF(EPCBAL)375,375,374

375 PROS=100.
GO IC 373

374 PRCS = 100.* ERRCR/PROBAL
373 WRITE(6,3005) NL, BLOW,BUPP ,ICOUNT,PROBAL, ERROR, PRJS
372 CONTINUE
371 CONTINUE

3011 FORMAT(5201 JOINT DISTRIBUTIONS OF POLYNOMIAL CONSEQUtNCES/)
3012 FORKAT(20H0 CONSEQUENCE NUMBER,I5,10H VERTICAL)
3013 FORMAT(20H CONSEQUENCE NUMBER,I5,12H HORIZONTAL/)

3014 FORMAT(49H0 PROBABILITY AND ACCURACY (STANDARD DEVIATION)/)
3015 FORBAZ(111H CATEGORY 1 2 3 4 5

1 6 7 8 9 10 11 12//)
3016 FCRMAT(1H ,45,1219.6)
3C17 FORMAT(1H ,I5,12F9.6/)

WRITE (6,3011)
NCOI.NCONS-1
DO 381 Lu1,UCOI
LPI.L+1
DO 382 8=LPI,NCONS
WRITE(6,3012) L
WRITE(6,3013) 8
WRIT(E6,3014)
WRITE (6,3015)
DC 383 31.1,12
DO 384 11!1,12
AJCINT(NI! ) VLOAT( NOINT(L,!,NL,NB))/FSA
PRCEAL * AJOINT(N!)
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MEMBER AME RINTH
E BB(Nl) = ((1.-PROBAL)* PROBAL/FSA)**.5

384 CONTINUE
WRITE(6,3016) NL, AJOINT
WRITE(6,3017) NL, ERR

383 CObTINUE
382 CONTINUE
381 CONTINUE

C ENE CF FAINTH
PETUEN
ENE
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MENEEE NAME QUADST

SUEBOUTINE QUADST
C

C SUBROUTINE QUADST CALCULATES COEFFICIENTS FOR MULTI-QUADRANT RESPONSE
C SURFACES, CALLS COEFSN TO HELP IN B AND C COEFFICIENTS
C QUADST CALLED BY NAIN,ONLY IF NQ.GT.1
C
*CALI COMMP

NQ=NCUAE
DO 120 L=1,NCCNS
ZETN=ZEIAO(L)
DC 101 IC=1,NC
IF(NQ.EQ.2) GC TO (601,603) ,IQ
GO TO (601,6C2,603,604),IQ

601 CCNTINUE
DC 121 J=1,NPAPA
2J=ZC(J)
ZXJ=Z3 (J)
ZXXJ=21(3)
ZCJ=Z3(J)
ZETX=ZETA3 (L,J)
ZETXX=ZETA1 (L,J)
ZETCJ=ZETA3 (L,J)
CALL COEFSN
IP(J.EQ.NPARA) GO TO 128
JP1=J+1
DO 122 K=JP1,NPARA
ZMK=ZC(K)
ZCK=Z3 (K)

ZETCK=ZEHA3(L,K)

ZETC=2ETA11(1,J,K)
DIFF=2ETC+ZETM-ZETCJ-ZETCK

SENCRCQ(L,IQ,J,K)=ABS (DIFF)
DQ (1,IQ,J,K)=DIFF/( (ZCJ-ZNJ) * (ZCK-ZMK))

122 CCNIINUE
121 CCNTINUE

128 CONTINUE
GO TO 102

602 CONTINUE
DO 221 J=1,NPARA
Z3=ZO (J)
ZXJZI=4(J)
ZZXJ=22(J)
ZCJ=Z4 (J)
ZETX=2ETA4(L,J)
ZFIXX=ZEITA2(L,J)
ZETCJ=ZETA4 (L,J)
CALL CCEESN
IF(J.EQ.NPARA) GO TO 228

JP1=J+1
DO 222 E=JP1,NPARA
ZUK=ZO (K)
ZCK=Z3(K)

ZETCK=ZETA3(L,K)
ZETC=2ETA22(L,J,K)
DIFF=ZEIC+ZETM-ZETCJ-ZETCK

SENCRC(L,IQ,J,K)=ABS(DIFF)
DQ (L, IQ,J,K) =DIFF/ ((ZCJ-ZBJ) * (ZCK-ZMK))

222 CONTINUE
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221 CONTINUE
228 CONTINUE

GO TO 10C2

603 CONTINUE
DO 321 J=1,NPARA
ZMJ=ZO (J)
ZXJ=Z4(J)
ZXXJ=Z22(J)
ZCJ=Z4(J)
ZETX=2ETA4 (L,J)
ZETXX=ZETA2(L,J)
ZETCJ=ZETA4 (L,J)
CALL CCEFSN
IF(J.EQ.NPARA) GO TO 328
JP1=J+1

DO 322 K=JP1,NPAFA

ZMK=ZO (K)
ZCK=Z4(K)
ZETCK=ZETA4(L,K)

ZETC=2ETA33 (1,J, K)
DIFE=ZETC+ZETM-ZETCJ-ZETCK

SENCFC (L,IQ,J,K) =ABS (DIFF)
DQ (L, IQ,J,K)=DIFF/ ((ZCJ-ZMJ) * (ZCK-ZMK))

322 CONTINUE

321 CONTINUE
328 CONTINUE

GO TO 102
604 CONTINUE

DC 421 J=1,NPARA
ZMJ=ZC(J)

ZXJ=23(J)
ZXXJ=21()
ZCJ=Z3 (J)
ZETX=ZETA3 (L,J)
ZETXX=ZETA1(L,J)
ZETCJ=ZETA3(L,J)
CALL CCEFSN
IF(J.EQ.NPARA) GO TO 428
JP1=3+1
DO 422 K=JE1,hPARA

ZM=ZO (K)
ZCK=Z4 (K)
ZETCK=ZETA4 (L,')
ZETC=ZETA44 (L,J,K)
DIFF=ZETC+ZETM-ZEICJ-ZETCK

SENCRC(L,IQ,J,K) =ABS (DIFF)
DQ(L,IQ,J,K) =DIFF/((ZCJ-ZMJ) *(ZCK-ZMK))

422 CONTINUE
421 CONTINUE
428 CONTINUE
102 CONTINUE
101 CONTINUE
120 CONTINUE

RETURN
END



NEMBER NAME TEXAS
SUBROUTINE TEXAS

C SUEROUTINE TEXAS FOR TESTING ONLY (TEST.GT.O)
C TCE/EUBFNR-1254
*CAIL CCNNP

11= Z(1)-500.
12= Z(2)-1.368
X3= Z(3)-27.6
14= Z(4)-1760.
15= Z(5)-1.
16= Z(6)+5.
CONS(1)=2676. +2.5089 *X1 -5703.5 *X2 -27.273I -495.00*X5 -32.391 *X6 -1.9323 *X6 *16
CONS(2)=4324. +2.5756 *X1 -2633.2 *X2 -21.455

1 -273.00*X5 -(26.443 + 2.0986 *X6)*X6
CONS(3)=3814. +0.66222*X1 -1919.6 *X2 -7.2727

1 -1UE.5C*X5 -(10.4276+0.55368 *X6)*X6
CONS(4)=5823. +2.0311 *X1 -1959.8 *X2 -4.5455

1 -423.0 *X5 -(29.415 +1.62636 *X6)*X6
CCNS (1) =Z(1)
CONS (2)=Z (2)
CONS(3)=Z(3)
CONS (4)=Z (4)
CObS(5)=0.
CONS (E) =0.
LSAV=I
DO 71 L=1,6

IF(INDEX.EQ.0) ZETAO(L) =CONS(L)
IF(INEEX.EQ.1) ZETA1(L,J)=CONS(L)
IF (IN EX.EQ.2) ZETA2 (L,J)=CONS (L)
IF(INEEX.EQ.3) ZETA3(L,J)=CONS(L)
IF(INEEX.EQ.4) ZETA4(L,J)=CONS(L)
IF(INCEX.EQ.11) ZETA11(L,J,K)=CONS(L)
IF(INEEX.EQ.22) ZETA22(L,J,K)=CONS(L)
IF(INLEX.EQ.33) ZETA33(L,JK)=CONS(L)
IF(INLEX.EQ.44) ZETA44(L,J,K)=CONS(L)

71 CONTINUE
L=LSAV

RETURN
ENE

*X3 +1.1287 *X4

*X3 +1.3810 *X4

*13

*X3

+0.34442*X4

+0.99574*X4

NEMEER NAME VARI
SUBROUTINE VARI(BEE,NY)

C

C SUBBCUTINE VAPI CALCULATES TERMS IN ANALYTICAL VARIANCES OF THE CONSEQUENSES
C IF CORRELATED INPUT PARAMETERS PRESENT
C CALLED E NAIN, ONLY IF NCORR.GT.0
*CALI COMME

DINENSICN BEE (6,12)
DO 196 L=1,NCCNS
VAR =0.
CC 197 J=1,NY
IF(J.EQ.NY) GC TO 197
JPI = J+1

DO 19e K= JPINY
VAR = VAP+ 2.*BEE(L,K)*CM11(J,K)*BEE(L,J)

198 CCtTINUE
197 CCNTINUE

SDZFT (L) = SQRT (SDZET (L) **2 + VAR)
196 CONTINUE

RETURN
END

89
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APPENDIX B

Sample Input/Output

This sample problem performs Task 4 (JOBI = 4) for a problem of

four input parameters and six consequence variables. The multiquadrant knot-

point selection scheme is in use (NQUAD = 4).

The first page is the listing of the input cards for Task 4. (For Task 1,

only the first five of these input cards are needed.) In the output listing that

follows, the consequence variables are power, energy, reactivity, core void

fraction, molten cladding fraction, and molten fuel fraction at a specified time

during a postulated accident in an LMFBR. Chapter III contains a physical

description of the problem.

The coefficients of the response surface polynomials are reported for

each quadrant indicated by IQ = 1, ... , 4. Four quadrants are associated with

each pair (J, K) of parameters Zj and Zk, respectively with the convention

K > J. Quadrants 1 and 4 have identical B and C coefficients, as do quad 

-

rants 2 and 3; however, the cross-term coefficients D(IQ, J, K) are different

for every quadrant.

With the aid of definitions given in Chapter II and comments found in

the output itself, the rest of the output should be self-explanatory. Helpful

comments may also be found in the program listing.

The moments of the response -surface consequences on p. 118 are given

for both the complete response surfaces (quadratic model) and for linearized

first-order surfaces (linearized model).

The probability distributions starting on p. 119 are presented as histo-

gram tables with 12 categories (intervals). Category I includes all cases below

the lower limit; category 12 includes all cases above the upper limit.

At the end, the distributions are plotted in 26 categories, each one-half

of the above 12 categories, except for the end categories that cover the lower

and upper tails.



4 0 4 .02.6 8 c J33 C 0. 03 )4OE .

-

1 E0INUF 1 1.0 3.1
2 FUELCF 2 1.') 0.1..

3 DOFPIP 2 1.0 0.36

4 vCIC1 1.0 3.12
C 0 0 15.906427 17.272975 3.8i- 6 0.563265 .13752 0 !.'%6447
1 1 0 15.906427 17.2'2975 G . 768 0.560255 6.137c29 C.u b247

2 1 C 15.90(427 17.272975 0.871)55 0.563.65 0.137529 G.Cd6z47

3 1 0 15.:06427 17.272975 0.87,-56 0.5(0265 0.137529 0.086147

4 1 C 15.906427 17.472375 3.876356 0.562,65 0.1375.9 0.08b647

1 2 0 16.8123C7 18.436539 ).8,44(3 3.5o3331 0.153846 0.093240

2 2 0 14.047668 16.235375 3.6774i7 0.554s61 3.1454i C.066447

3 2 C 16.345976 18.134704 0.86341) 0.567687 0.153e46 0.093240

4 2 C 14.303,60 16.581395 0.87.) 5 0.559.73 0.137529 3.086247
1 3 C 11.9'8627 17.04 7.91 0.838756 0.567.28 0.146853 0.0349o5

2 3 0 24.464360 17.698196 C.913999 0.555113 0.114543 0.195804

3 3 0 12.031469 17.121'737 0.847327 0.565418 0.146853 0.039627
4 3 C 21.33360

7  
17.550414 0.930701 0.556884 0.137529 0.1x7529

1 4 C 48.451743 19.152864 3.95i85 C.549799 0.316023 0.575758

2 4 0 5.74894' 16.475703 0.732859 0.574757 0.137529 0.313986

3 4 0 40.C598C9 18.488626 0.9427r8 0.551450 0.223776 0.379953

4 4 C 7.51188' 16.577264 3.780690 0.56933 0.137529 0.025641
11 1 2 16.345576 18.134704 0.8o3423 0.567687 0.153846 0.093240

11 1 3 12.031468 17. 121737 0.647427 0.565418 0.146853 0.039627
11 1 4 40.059809 18.488626 0.942758 0.551450 0.223776 0.379953

11 2 3 12.953319 17.799639 0.849465 x.568362 0.153846 3.341958

11 2 4 29.945854 19.535676 ).919915 0.557717 0.156177 0.466531

11 3 4 21.168293 18.02
7
35] 0.915634 0.557035 0.151515 0.261072

22 1 2 16.345976 18.134734 0.863420 0.567687 0.153846 0.393240

22 1 3 12.031468 17.121737 3.847827 0.565418 0.146853 0.039647

22 1 4 40.059839 18.486626 3.942758 0.551450 0.223776 0.379953

22 2 3 11.172988 16.422665 0.845639 0.564453 0.137529 0.041958

22 2 4 40.0068C2 17.617088 0.947300 0.547357 0.205148 0.354312
22 3 4 40.172529 18.646034 0.943345 0.543654 0.209790 0.449883

33 1 2 14.303260 16.581395 0.872035 0.559273 0.137529 0.036247

33 1 3 21.333607 17.550414 3.900701 0.556884 0.137529 0.1s7529
33 1 4 7.511887 16.577264 0.790680 0.569-23 0.137529 0.025641

33 2 3 20.154998 16.792470 0.904915 0.554:80 0.1j286
7  

0.1.5674

33 2 4 6.648851 15.986846 0.775907 0.564344 0.129205 0.045641

33 3 4 9.199480 16.683674 0.612701 0.565361 0.1.3205 0.034965

44 1 2 14.3032EC 16.581395 3.672435 3.553273 0.137529 0.0d6247

44 1 3 21.33360
7  

17.550414 C.90''01 0.556d64 0.137529 0.137549

44 1 4 7.511867 16.577164 0.790660 2.569323 3.137529 0.025641

44 2 3 24.373725 18.329603 3.90349 2.55713 0.142191 2.1.3543

44 2 4 7.745342 17.219901 3.773r48 0.577227 3.149-84 C.025641
44 3 4 6.16356 16.527767 2.747396 0.576r,4 0.149184 0.01.366
-1

2CCOC C .01 1 0 2.



INPUI DATA - WOCK406025 JC2i 4

SUPEER CE FAFABETEES = 4

RAINS UNLIliTLC

EBCEAEILIIY FANGE C.0z28000C

UBEE CF CCISECZENCES = 6

IDlEEE Cf SINULATICN CYCLES = 50000
CATEGCBI U1C1I = 0.50 STANDARD DEVIATIONS

ULTI CUADRAI2 BESECISE SUBACE (NQUAD=4)

IEEEPENEENI INEU EAAEETEFS

NAME LISYbIEUTICN

EURIUP 1 1.0000

IUELCP 2 1.0000

DOEEI 2 1.0003

VCICH1 2 1.0000

PARAMETERS

0.0 0.0
0.12000 0.0
0.80000E-010.0
0.10000E 000.0

0.0
0.0
0.0
0.0

PAIRS IF LIMITED NU BEP

0 J 0 0 0 0 0 0 0 3 0 0
0 0 0 0 0 3 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 3 J C 0 0 0 0 0

LISTSIEUTICI

1=UNIECBe

2=NCBEAJL

3=EZPCUENIII

4=EIECNENTIAL
5=NCBEAL

6=UCF HAL
7=PETA
8=LCG POEALI

PIEST AABFER

USREE LIeIT

BEAN VALUE
[ChIN LIBIT

OFFER LIBIT

BEAN VALUE

BEAN VALUE
IChEF LIE11

EEAN VALUE

SECOND PARAMETER

LOWER LIMIT
STANDARD DEVIATION

SCALE CONSTANT
SCALE CONSTANT
STANDARD DEVIATION
STANDARD DEVIATION

UPPER LIMIT
STANDARD DEVIATION

THIRD PARAMETER

N/A
N/A
N/A
N/A

LOWER LIMIT

UPPER LIMIT

MEAN

N/A

FOURTH PARAMETER

N/A

N/A

N/A

N/A

N/A

N/A

:STANDARD DEVIATION
N/A

ICR CISTFIEUTICNS 5 AND 6, THE VALUES FO THE MEAN AND STANDARD DEVIATION ARE THOSE FOR THE UNTBUNCATED NORMAL DISTRIBUTIONS.

FOB DISIBIEUTICN 8, THE VALUES FOB MEAN AND STANDARD DEVIATION ARE THOSE OF THE LOGARITHM OF THE PARAMETER.

iCDBES

1

2
3
4



EAAhETEB VAlUES SELECTED
5UIEE MANE Z2 Z4 ZO Z3 Li

1 DIEUP 0.228000E-01 0.161569E 00 0.500000E 00 0.837431E 00 0.977200E 0
2 EDICE C.160055E 00 0.830336E 00 0.100000E 01 0.116966E 01 0.123994E 01
3 LCPELB C.e4003SE 00 O.886891E 00 0.100000E 01 0.111311E ul C.115996E 01
4 VCILbT C.EC0049E OC 0.85d613E 00 C.10000)E 01 0.114139E a1 0.119995E 01

W0



INEUT CONSECUENCES Ib KKNC PCINTS

INEEX J K 6 -CCNSECUENCES

0 C C 0.159064E 02 0.172730E 02 0.876856E 00 0.560265E 00 0.137529E 00 0.862470E-01

1 1 C C.159C64E C2 0.172730E 02 0.876856E 00 0.560265E 00 0.137529E 00 0.862470E-01

2 1 C 0.159064E 02 0.172730E 02 0.876856E 00 0.560265E 00 0.137529E 00 0.62470E-01

3 1 C 0.159064E 02 0.172730E 02 0.876856E 00 0.560265E 00 0.137529E 00 0.862470E-01

4 1 0 C.159C64E 02 0.172730E 02 0.876856E 00 0.560265E 00 0.137529E 00 0.862470E-01

1 2 C 0.168123E 02 0.184365E Ox 0.864460E 00 0.568331E 00 0.153846E 00 0.932400E-31

2 2 C C.14C477E 02 0.162351E 02 0.877457E 00 0.554361E 00 0.123543E 00 0.862470E-01

3 2 0 0.163460E 02 0.181347E 02 0.863420E 00 0.567687E 00 0.153846E 00 0.932400E-01

4 2 0 0.143033E 02 0.165814E 02 0.872035E OC 0.559473E 00 0.137529E 00 0.862470E-01

1 3 C 0.110786E 02 0.170488E 02 0.638756E 00 0.567028E 00 0.146853E 00 0.349650E-01

2 3 C 0.244644E 02 0.176982E 02 0.910999E 00 0.555113E 00 0.123543E 00 0.195804E 00
3 3 C 0.120315E 02 0.171217E 0 0.847827E 00 0.565418E 00 0.146853E 00 0.396270E-01

4 3 C 0.213336E 02 0.175504E 02 0.900701E 00 0.550884E 00 0.137529E 00 0.137529E 00

1 4 C 0.484517E 02 0.191529F 02 0.953858E 00 0.549799E 00 0.310023E 00 0.575758E 00

2 4 C 0.574894E 01 0.163757E 02 0.730859E 00 0.574757E 00 0.137529E 00 0.139860E-31

3 4 C 0.400598E 02 0.184886E 02 0.942758E 00 0.551450E 00 0.223776E 00 0.379953E 00
4 4 C 0.751189E 01 0.165773E 02 0.780680E 00 0.569323E 00 0.137529E 00 0.256410E-01

11 1 2 0.163460E 02 0.181347E 02 0.863420E 00 0.567687E 00 0.153846E 00 0.932400E-01
11 1 3 0.120315E 02 0.171217E 02 0.847827E 00 0.565418E 00 0.146853E 00 0.396270E-01

11 1 4 C.4CC598E 02 0.184886E 02 0.942758E 00 0.551450E 00 0.223776E 00 0.379953E 00

11 2 . 0.129533E 02 0.177996E 02 0.849465E 00 0.568062E 00 0.153846E 00 0.419580E-01
11 2 4 0.299458E 02 0.195357E 02 0.919915E 00 0.557717E 00 0.156177E 00 0.468531E 00

11 3 4 C.211683E 02 0.180273E 02 0.915634E 00 0.557005E 00 0.151515E 00 0.261072E 00

22 1 2 0.163460E 02 0.18131A7E 02 0.863420E 00 0.567687E 00 0.153846E 00 0.932400E-01
22 1 3 C.120315E 02 0.171217E 02 0.847827E 00 0.565418E 00 0.146853E 00 0.396270E-01

22 1 4 C.400-.98E 02 0.184866E 02 0.942758E 00 0.551450E 00 0.223776E 00 0.379953E 00

22 2 3 0.111730E 02 0.164227E 02 0.845639E 00 0.562453E 00 0.137529E 00 0.419580E-01

22 2 4 0.400068E 02 0.176171E 02 0.947300E 00 0.547357E 00 0.205128E 00 0.354312E 00

22 3 4 0.4C1725E 02 0.186460E 02 0.940345E 00 0.543854E 00 0.209790E 00 0.449883E 00

33 1 2 0.143033E 02 0.165314E 02 0.872035E 00 0.559273E 00 0.137529E 00 0.862470E-01

33 1 3 0.213336E 02 0.17551>4E 02 0.900701E 00 0.556884E 00 0.137529E 00 0.137529E 00

33 1 4 0.751189E 01 0.1657731 02 0.780680E 00 0.569323E 00 0.137529E 00 0.256410E-01
33 2 3 0.201550E 02 0.167925E ;z 0.902915E OC 0.554080E 03 0.132867E 00 0.125874E 00

33 2 4 0.684885E 01 0.159868E 02 0.775907E 00 0.564344E 00 0.128205E 00 0.256410E-01

33 3 4 0.919948E 01 0.166637E 02 0.810701E 00 0.565861E 00 0.128205E 00 0.349650E-01
44 1 2 C.143C33i 02 0.165814E 02 0.872035E 00 0.559273E 00 0.137529E 00 0.862470E-01

44 1 3 0.213336E 02 0.175504E 02 0.900701E 03 0.556884E 00 0.137529E 00 0.137529E 00

44 1 4 0.751189E 01 0.1b577JE 02 0.780680E 00 0.569323E 00 0.137529E 00 0.256410E-01

44 2 3 0.243737E 02 0.183296E 02 0.909049E 00 0.557313E 00 0.142191E 00 0.123543E 00

44 i 4 C.774534E 01 0.172199E 02 0.773948E 00 0.577227E 00 0.149184E 00 0.256410E-01

44 3 4 0.626357E 01 0.165278E 02 0.74796E 00 0.576529E 00 0.149184E 00 0.139860E-01

-1 C C 0.0 0.0 0.0 0.0 0.0 0.0

NEGATIVE INEX IS FC8 EOF CNIY



THE CCEFEICIEIST CF THE POLYNOMIALS

A
+ E(J) * (Z(J)-ZO(J)) , SUN J

+ C(J) * (Z(J)-20(J))**2 , sun J

4 C(J,R) * (Z(J)-ZO(J)) * (Z(K)-ZO(K)) , SUN JK (K.GT.J)

IN BOLZIQUARANT CASE (NCUAD=4) IQ INDICATES THE QUADRANT IN Z(J)/Z(K) -PLANE

CCNSECOEECE 1

A = 15.9064

B(J) = C,0
IG= 1

BC(IQ,J)= 0.0

C(J) = 0.0
It= 1

C (IQ,J)= 0.0

D( 1,3) = -0.266530E

IC= 1
DC(IQ, 1,K)= -0.2E6530!

D( 2,9) = 25.1329

IC= 1

DG(IQ, 2,K)= 25.1325

D( 3,3) = -939.006
IC= 1

DC(IQ, 3,K)= -939.CC6

B(J) = C.0
IC= 2
8C(IC,J)= 0.0

C(J) = 0.0
IC= 2
CC(IQJ)= 0.0

D( 1,K) = -0.2b6530E-
IC= 2
DC(IQ, 1,K)= 0. 66530E

D( 2,K) = 25. 1329
IC= 2
DC(IQ, 2,K)= -3E.8C47

D 3,K) = -939.006
IC= 2

DC(I, 3,K)= 332.315

B(J) = 0.0
IC= 3

-03

E-0

-03

E-0

5.76106 

-

-0.269656 

-

-8.27559

16.8586

-0.324835E-03

3 -0.324835E-0J

-439.948

-439.948

5.76106 

-

13.5589 

-

-8.27559

24.2232

-0.324835E-0j

33 0.324835E-03

-439.948

-64.6212

5.76106 

-

41.840b

-44.1027

72.8897

87.0308

-0.319837E-03

-0.4119837E-03

41.8406

-34.6590

72.8897

117.786

-0.319837E-03

0..319837E-03

-41.8406

106.784

190.305

279.987

-137. 726

136.784

80.0701

279.987

146.387

106.7 s4

U,



DC (IC.J)-

C(J) 

.

ICa 3
CC IC.J)=

D4 1,5)
ICa 3
06(0,0 1,51

0 I ie $1 S

Ica 3

ICa 3
SC II. 3,5)'

I. 

"

IC* 6

DL (0 0j),a
IC= S

CCJ) :

0 f 1.51
Ica 

"

OC(IC. 109)u

01 2.) a
ICa 

"

DCI. ;015)

f 3,5) e

Ica 

"

OC IC. 35)'

c.0

0.0

0.0

-0.2tt3Cu-03

0.0

S. 1s29

as.121E

-939.CC6

.-0 3.E-5

0.0

0.0

0.0

O.C

-C.2ttS3CE-03

5.1329

-13.!13

-S39.CC6

-10 . sEt

13.5589

-E.47559

as. i32

-0.324835E-03

-0.399794E-03

-439.948

39.1908

C.76106

-0.269656

-8.27559

16.8586

-6.324835E-03

0.399794E-03

-419.94"

e.42447

-34.6590

X4.8897

117.786

-0.319837E-03

-0.179907E-03

-'1.8e06

4%.1027

7d.d897

87.0i08

-0.319dj7E-J3

0.179937E-03

Ho.0701

279. 07

146. 387

106.784

190.305

279.987

-17. 726



cclsetsUciC 2

A " 17.2730

34() 0.0
IC* 1
"(I,.J) 0.0

CIJ) 0.0
IC. I
CCIO.J) " 0.0

O 1,) * C.0
IC. 1
CI1qg, 1.3)" 0.0

34 2,1) -9.!7619
ICE 1

CEIC, 2,R) -9.57!09

34 3,) * -19.3874
IC. 1
OC4I, 3,R) -19.3e87

34.1) * 0.0
IC. 2
sC4IC.J) 0.0

c4J) * 0.0
IC* 2
CCIGCJ) 0.0

34 1,) 0.0
IC. 2
DC(IC. 1,) 0.0

3o 2,3) -9.57069

IC. 2
3CdI, 3,6. 0.351201

34 3,1) -19.3814
IC. 2
3GIg,* 3,33. 7.5C!32

34j) 0.0
It 3
SC(ICJ) 0.0

C4J3 " C.0
C"S 3

cCIG.J)3 0.0

0 1.3l ) C.0

IC 3
DG1IG, 1,). 0.C

.. 5e75"

5.63333

1.09146

-3.26709

0.0

0.0

7.72607

7.72607

4.58754

3.47376

1.0916

-3.55045

C.0

0.0

7.72607

7.5021"

6.5675e

3.47376

1.09146

- 3.5!045

0.0

0.0

-2.02987

-1. 18144

3.92838

-1.37561

0.0

0.0

-2.02987

-1.95681

3.928 38

4.38507

0.0

0.0

-1.02987

-1.956b1

3.92838

x.38507

0.0

0.0

6.94462

6.65778

12.2691

13.7237

6.94462

5.96645

12.2891

7.39700

6.94462

5.96645

12.2891

7. 3970C

'0



%0

01 2,1) " -9.578E9 7.72607
IC" 3
SC(10,2,5)u -3.45797 4.21667

04 3,R) -19.3874
IC* 3
OCIC, 3.3)" -1C.6C4C

J11 ) 0.0 8.58754 -2.02987 6.94462
Ic. 4
BG(JQJ) 0.0 5.63333 -1.18144 6.65778

CIJ) " 0.0 1.09146 3.92838 12.2891
16. 4
CC(IQ.J) 0.0 '--.267C9 -1.37561 13.7237

C0 1,1) " 0.0 0.0 0.0

OC(1I, 1,1). 0.C 0.0 4.0

4 f2,9) -9.!78!9 7.72607
ICU 4

OC(IQ, ;,K) 4.3008 9.13308

04 3,1) -19.3874
IC. 4
DC I0, 3,gi -6.36131



cc8s5c0Icl 3

a c.el7e56

34J) " 0.0 -C.2708371-01 -0.<<5815 C
ICa I

DC(IQJ)" 0.0 -0.145654 -0.30122. C

CIJ) " 0.0 ,-0.102438 -0.773242E-01 -C

IC3 1

CCIOJ)" C.0 0.391727 0.394085

06 1,5) " -0.93702CE-05 -0.3123613-05 -0.999490E-05
IC. I
0d(I, 1,)" -0.9370201-05 -0.312341E-05 -0.999490E-05

06 2,5) * 0.7!t566 -0.392188

ICU I

oc IG, 2,#) 0.715464 -0.3921e8

0f 3,5) " C.115066
iCe I

OC(IQ, 3,5)s C.119C66

36J) " 0.0 -C.2708371-01 -0.245815 C

IC. 2

3C6I0,J) C.0 0.103062 -0.204460 C

C(J) * 0.0 -0.102438 -0.773.42 E-01 -C
IC. 2
CC10,J)0 0.0 C.439968 0.561733E-01 -4

06 1,1) * -0.9J700E-05 -0.312441E-05 -0.999490E-05
IC. 2
DG 1Q, 1,1)" 0.9370211-05 0.3123413-05 0.999490E-05

06 2,1) * c.7e5s4e -0.392188
IC. 2
DC1IC, 2,1)1 -0.137162 -0.390313

D( 3,5) * c."Cote
IC* 2
DCIIO, 3,1)= 1.3E196

(J) * 0.C -C.27C837E-01 -0.2d5u15 4
IC. 3
UC 6IQJ) G.0 0.103062 -u.204460 C

C1J) * 0.0 -0.10438 -0.773d42E-01 -4
IC= 3

CC (1,J)" 0.C C.439966 0.561733E-01 -4

C( 1,5) " -0.9j71CCE-05 -0.312.i41E-05 -0.999490E-0S
IC. 3
DG(IG, 1,9)z -C.1C4113E-05 -0.140553t-u' -C.749o14E-05

0.557634

0.661684

0.862858

-1.38324

0.557634

0.559692

0.e62858

0.852564

0.557634

0.559692

0. 86285d

0.852564



D0 ',35
ICs 3
DC4IC, ,5

Do 3,55 

)

ICs 3
DC IIC. 3.51'

3635G 3,5
a 4J) s

ICs 4
SC IZC.J)

CEJ) U

ICs 

"

CC (IQ.J)

of 1,15 
Ins 

"

DC(IQ. 1,5)'

I C s r

ICs 

"

DC(II. 3,5)

0.7d5464

0.366'E1

0.11cfCe

I C.66E166

0.0

0.0

0.0

0.0

-C.9J702CE-0!

I0.IC41l3!-4

I -1.1351 0

0.iis e

0. U610:

-0.392188

0. 198034E-02

-C.2708372-01 -0.25815 C

-0.145654 -0.301222 0

-0.102438 -0.773242E-01 -C

0.391727 0.3940b5 

-

5 -0.312341E-05 -0.999490E-05

05 0.140553E-04 0.749614E-05

-0.392188

-0.279458

0.557634

0.661684

0.862858

1.a8s24

F-+
0
0



cc/SICUESci 4

A . C.46C26!

36J) 0.0 0.191113E-01 - 0.3724361-01 -C
IC. 1
UCIQ,J) 0.0 0.6819906-01 0.534730E-01 -C

C 4) a 0.0 0.1677718-01 0.3148141-01 C
IC. 1

CCI,0) 0.0 -0.144129 -0.699775E-01 C
06 1,5) " -0.5205671-05 -0.156171E-05 -0.112443E-04

IC. 1
DG(IQ, 1,5) -0.520567E-05 -0.156171E-05 -0. 112443E-04

L 2,5) a -0.2490C5 -0.481498E-01

IC. 1
DC(IC, 2,5)" -0.249005 -0.481498E-01

O6 3,5) 0.2511361-01
IC. 1
DC(IQ, 3,5). 0.151136E-01

6J) * 0.0 0.291113E-01 0.372436E-01 -C
IC. 1

8C 1Q,J)u 0.0 -0.394414E-01 0.242979E-01 -C

C{J) " 0.0 0.187771E-01 0.314814E-01 4
IC* 2
CCIQJ)0 0.0 -0.266929 -0.494489E-01 4

06 1,5) * -0.5205671-05 -0.156171E-05 -0.114443E-04
IC. 2
DCEIG, 1,5). 0.520567E-05 0.156171E-05 G.112443E-04

06 2,1) * -C.2490C5 -0.481498E-01
IC. 2
DC(IQ, 2,1)" 0.102813 0.129302

06 3,5) 0.g!11j61-01
IC. 2
OCEIG, 3,5) 0.263605

e6J) " 0.0 0.291113E-01 3.372436E-01 -4
IC. 3
3C6(QJ)" 0.0 -0.394414E-01 0.142979E-01 -C

CJ) " 0.C 0.187771E-01 0.314814E-01
IC. 3
CC(6IJ)" 0.0 -C.z66929 -0.494489E-01 C

06 1,1) * -C.52C5(7E-05 -0.156171E-0c -0.114413E-34
IC. 30CIIQ, 1,5)a -0.937C17E-05 -0.140553E-04 -C.149923 -04

0.6241043-01

0.864989E-01

0.503500E-01

0.170822

0.624104E-01

0.437558E-01

0.503500E-01

0. 143645

0.644104E-01

0.4j7558E-01

0.503500E-01

0.143645

0



C1 2,1)
IC= 3

DCIC. s,5)=

Df .3,5) a
IC. 3

DCIZG, 3,t)=

(J) = C
IC= 4

BC ICJ) =

C (J) =Ic43
IC. S
CC4ICJ)= 0

O4 1,1) _

DC(IQ, 1,@)1

Of 2,5) 3

IC. r
DC(IQ, I,1)_

c4 3,) U

IC= o
DCIC, 3.5) _

-0.2490C5 -0.481498E-01

-C.94S3ECE-C1 -0.166202

0.2511.106E-01

-C.510i2I2-02

C.0

0.0

0.0

0.0

-C.5sC5671-05

0.9370171-0

-0.249005

0.3(4420

0.251136E-0

-C.126325

0.191113E-01 0.372436E-01 

-

0.681990E-01 0.534730E-01 

-

0.1d7771E-01 0.314814E-01 C

-0.144129 -0.699775E-01

5 -0.156171E-05 -0.112443E-04

D5 0. 140553E-04 0.149923E-04

-0.4814998E-31

-0.10064E-01

1

0.624104E-01

0.864989E-01

0.503500E-01

0. 170822

0



ccs&uEICuIc 5

a s 0.1375x9

0(J) 0.0
IC- 1

3C(IQ,J) 0.0

C4J) 0.0
IC- 1
CC(IQJ) 0.0

0D 1,s) s C.0
IC- I
DCIQo 1,)s 0.C

Cl 2,1) -0.48S669
ICs I
DCIG 2,1)- -0.4E5e69

01 3,t) - -5.1C1(2
IC- 1

DC IC, 3,5)1 -5.10162

s1J) - 0.0
IC- 2
83C IG,1 ) 0.0

c(J) 0.0
ICE 2
CCIIGJ) C.0

Cr 11,) C.C
IC* 

"

DC(IC, 1,R) 0.C

D( 2,1) * -o..e56ee
IC. 2

DCOIG, s,) 0..e5E61

D 3,t) *- -!.1C1E2
IC- 2
DCIQ, 3,K) 0. t4 «7

8(J) 0.0
ICU 3
PC(IGJ) 0.0

CIJ) - C.0
IC= 3
CC(IGJ)- 0.0

C4 1,t) = C.0

IC- 3
C(IC, 1,1)= 0.C

0.631468E-01

0.164177

C.202448E-01

-C.400819

0.0

0.0

-3.49824

-3.49824

0.631468E-01

-0.14C723

0.202448E-01

-C.829419

0.0

0.0

-. ,.49824

0.777386

0.631468E-01

-C.14')723

0.202448E-01

-C.829419

0.0

0.0

0. 728616 E-01

0. 140724

-C.91C987E-01

-0.515340

C.0

0.0

0.728610E-01

-0.211084

-0.910987E-01

-1.66619

u.0

0.0

0.728616E-01

-0.21108u

-J.910987E-01

-1.P6t19

0.0

0.411343

0.476837E-05

2.15724

4.31447

0.431343

0.0

4.15724

0.0

0.431343

C.0

2.15724

0.0

0



0 iP) = -J.states

IC. 3
0CEIC, d,5)= -0..425:6

0 ,1) " -. 1Citf
Ice 3

D0IC,. 3;)" -C.563C21

e41J) * C.0
IC. 4

DC(IG.J) 0.0

C4J) 0.0
IC3 4

CC4IG.J) 0.0

31 1,1) 0.0

IC. S

DC(IC. 1,o) 0.C

Di 2,5) -0.SESeE9
ICs 4
OCEIC, ,ogl 0.6C733C

D0 3,1) * -5.1C1E2

IC" 4

O- IIG, :,1) " -0. 1557E 1

-3.49824

-0. J866-1

0.631468!-01

0.164177

C.202448E-01

-0.400819

0.0

0.0

-3.49824

0.194345

3. 748016E- 1

0. 1407.4

-U.910987k-J1

-0.5153400

0.431343

0.47683 7E-0

2.15724

4.31447

0.0

0.0

0



ccisEicoiCi 6

A " C.662 7c1-C1

Sg.) 0.0
I(" 1

UCIC.J)3 0.0

CIJ) 0.0
I"U I
CG(10.J) 0.0

Sf 1,s) * 0.0
'Cm 1

SCIQ. 1) = -0.0

"U= 1

ICI G2, ,53 -0.2

C ; 3.) *" -. f
ICa 1

SIJI 0.0
Ica 2
UCEZC.J) 0.0

CIJI " 0.0
ICa 2

cCGIQJ) 0.0

ol ,a) * C.C
Ica 2

SCIRO. 1.5) 0.C

of s,1) " -o. .:
ICE 2

ScIG, C.5) -0.

Di 3,5) " -*.5
IC. 2

oC IIG, =,1) "-1.1

S1JI ) 0.0
ICe 3
*CEZC.J) 0.0

CIJ) " 0.0
Ica 3

CCIGC.J3. 0.0

CI 1.5) * .0
IC. 3
06(IC, 1,191 a.G

2935

1233!

1IsE

uESe

X93!

s146!

Is! E

1IECE

0.145724E-01 -0.5027e5

0.703616E-01 -0.633255

0.6073313-01 1. 1387,

-0.171780 1.95*6

-0.107367E-0S 0.0

-0.107367E-05 0.0

3.0107

3.00107

0.1057243-01 -0.502765

0.0 0.105540

0.6073315-01 1.13874

0.0 0.94145

-0.1C3672-05 0.0

0.1073673-05 0.0

3.40107

1.06890

0.1657248-01 -0.5027.5

0.0 3.105540

C.6073313-01 1. 3b74

0.0 4.o414S

-C.107i67E-05 .0

0.0 --. 7X.76i&-0!

1.40478

1.18207

5.21821

6.33103

1.40478

0.591035

5.21821

1.14841

1.4047b

0.591035

5.21821

1.16849

O
01



,1 ),5" -0.444 9i5
I(" 3

DC(IC, .5). -C.tC7j F

06 3,55 * eitt
IC 3

D0I, 3,R)" -2.E236(

3J) 0.0
Ica 

.

IC(Q.J)5 0.0

CIJ) * 0.0
IC. 

"

CC (IG.J) 0.C

DO 1,1) * 0.9
IC. 4

CEIO. 1,1)8 0.C

Do s,1) -0.2;935
IC- 4

C (IC, 2,99 1.C9319

Do 3,5 ="-*.:1e E

IC. 

"

oC(IG, 3,5)0 -2.16Eet

3.40107

-0.134767E-OS

0.145724E-01 -0.502745

0.703616E-01 -0.631S55

C.607J31E-01 1.13874

-0.171780 1.95464

-0. 1073679-05 0.0

0.0 0.702763E-06

3.40107

0.291520

0

1.4047

1. 10207

5. 1821

6.33203



CC.SEIECECE 1

A>i SiUSIIIViii

. 0.427C2EE G
3 0.133657E O
s 0.27e463E 01

1 0.0

SENSITIVIIIES

(C( S1EU bCE CuNSFUEJ1E 3

FEBA SESITI"I1t PAh4 SeSIIIVITY

e 0.2777161 01 4 0..2UQ99E 00

2 0.22C148E S1 3 0.724JuE-v1

3 0.64S99E 03 . 0.15.970E-01

1 0.0 1 0.0

LCNSLQULWC.O

,-ArA EM3Ir17J1v

4 0.1495 80-01
J 0.1397C0-C1

s 0.119153-J1
1 U.0

CONSEjULNCL
PAitA SiNS:TIVIT i

4 3.17249'4E 30
2 0.303030c-31
3 0.i3103E--1
1 0.0

CONSEQUENCE 6
PkRA SENSITIVITY

4 0.561'72E 00
3 0.160839E 00
1 0.699310E-02
1 0.0

0



-IN

0

CIOSS-TEOR SESITIVIIIES

CCISECSeICiS 1 2
EAJI SENSITIVITY PA;I SEMSITJVITI

3 6 0.150166e 02 3 4 C.31004sE 00
6 C.1C!53.E C 2 C.165333E OC

2 3 C.5E23111 CO 2 3 0.183823E u
1 0.1!2!EEE-C4 1 0.0
1 0.1!2x8!e-C 1 3 0.0
1 3 0.123976E-Ca 1 2 0.0

3 4 5
PAIR SENSITIVITY PAIN SENSITIVITY PAIR SENSITIVITY

2 3 0.150730E-01 2 3 0.477t50E-02 2 4 0.839160E-01
4 1 0.900782E-02 e 0.11550dE-0s 3 4 0.d15850E-01

3 4 0.190013E-02 3 4 0.001616E-03 4 3 0.932401E-0
1 2 0.536442E-06 1 4 0.536442E-06 1 4 0.3
1 0 0.076837E-06 1 2 0.29802sE-06 1 3 0.3
1 3 0.119209E-06 1 3 0.596046E-07 1 2 0.0

6
PAIR SENSITIVITY

2 4 0.815850E-01
3 4 0.7226106-01
d 3 0.46620i!-02
1 3 0.409782E-07
1 4 0.0
1 2 0.0



CCUSEQUEICES "S PA3ARETEBS

I1i GVIALLI SIACIC VALoIS 1CR S2(J) ?T803b 1(J)

C0USEQUt.CE I

1 s530u 0.226CE-01 C.1421 0.2614 0.3807 0.5000 0.6193 0.7386 0.8579 0.9772

CCUSECOSEcI 1 15.91 15.91 15.91 15.91 15.91 15.91 15.91 15.91 15.91

CC3SC0EIC ES0 WA3A3STE3 SEKICH

Fa51E1E COUSEQUUECE SKETCH

0.22SCE-o1O
0.14;1
0.2611
0.3EC7
C.5000
0.6193
C.73Ue
C.0579
C.9 ?'

2 ISILCI 0.7601
CCU CGEKCE 1 14.09

15.91
15.91
15.91

15.91
15.91
15.91
15.91
15.91
15.91

""""

C.8200 0.8800 3.940C
14.60 15.10 15.53

ccs1Cece 135Essos asA33T SKETCH

Psaa.tTE COusiBQouca

0.7601 11.05 "------
0.020C 14.60 I
0.8C00 15.10 I
C.960C 15.53 I

1.000 15.91 I
1.C60 16.22 I
1.120 16.86 I
1.10 16.68 I
1.;40 16.81 I

SRETCH

---------------------------------------------

"

"S

"S

"S

"S

e"

*"

*"

3 CCU9L C.600C

CCS1CO1ECE 1 24.46
0.6600 0.9200 0.9600

21.90 19.79 17.70
1.000 1.040
15.91 14.35

CCISECUEUCI 1EUS PASAIETIS SKETCH

185Iss1 CCUSEQU3UCE

0.000 24.46 1------
C.8600 21.98 1
0.9200 19.72 I
C.960C 17.70 1
1.C0C 15.91 1
1.040 14.35 I
1.G 13.03 1
1.110 11.9" I 

*

1.16C 11.0d 

"

SKETCH

--------------------------

"

SS

S*

S*

1.000
15.91

1.)60
16.22

1.120
16.48

1.180
16.68

1.240
16.81

1.080
13.03

1.120
11.94

1.160
11.x8

0



a ICISaS 0.dCCc
CCU5ECIUECI 1 5.745

1.x)30 1.050
15.11 21.94

C.65C0 0.9000 0.'00
6.189 8.) 11. 7

CCUSECUICE VERSUS PASAAETEB SKETCH

lASUaETEl CONSEQUENCE

C.802C
0.85C0
0.9000

C.9!00

1.cc0

1.c5c

1. 10C
1. 150
1.2CC

5.7;9
E.169

8.029
11.27
1c.91
21.90
29.38
38.22

46.45

1. 10J

29.33

1.150
38. 22

sKETLH

*--- --- ---- --- --- ---- --- --- ----- -------- ---

I"
I 

"

I 

*

I 

"

I 

"

I 

"

I 

"

I 

"

CCISEQUrECE 2

I 11E1SF 0.22801-01 0.1421
CC3ScUElCE 2 17.27 17.27

0.2614 0.3807 0.5003 0.6193 0.7386 0.8579
17.27 17.27 17.27 17.27 17.27 17.27

CCUSECUEUCE VERSUS ARASUEIE SKETCH

EAhhlETEl CCESEUE1CE

0.2'6CE-01
0. 142 1
0.2614
C.3C7
C.S00CC
0.615:
0.7:ee
C. !79
C.9772

17.27
17.27
17.27
17.27
17.27
17.27
17.27
11.27
17.27

0

2 ISELCE 0.7601
CCISECOEPCE 2 16.24

C.82C0 0.6b00 C.9400
16.48 16.74 17.00

1.000 1.360
17.27 17.55

CCSSICoIUCE VERSUS PAIANETEH SKETCH

PAAEET ER CONSEQUECE

16.2"
11. 

-

16.76
17.00
17.27
17.55
17.8
16.13

1e.66

SKETCH

*-----------------------------------

I 

"

I 

*

I 

*

I 

"

1 

"

I 

"

I 

"

I 

"

2 CCFEI C.840C
CCPSl(U1ECE 2 17.7C

C.8800 0.9200 0.9'00
17.!7 17.46 17..11.

CCGSI(1EICE 11030S EARANLT1E SKETCH

1.200
48.45

0

SKETCH

0.9772
17.27

1.120
17.84

0.7601
C.620C
C.8600
C.94CC

1.C00

1.06C
1. 12C
1. 1P0
1.2C

1.180
1d.13

1.240
18.44

1.000
17...7

1.040

17...0
1.063
17. 14

1.1&0"
17.09

1.160
17.05



EAI*EtTEb CCUSEQUENCE

0.84C 17.70
C.AEMC 17.57
C.92CC 17.46
C.9EOC 17.36
1.C0C 17.27
1.040 17.20
1.ceo 17.10
1.120 17.09
1. 1E 17.05

C.8CGC C.8500 0.9
16.38 16.51 16

.iF ETCH

I-----------------------------------------------------*

I 

*

1 

*

I 

"

I 

-

I 

"

I 

"

".

*

000 0.9500
.70 16.96

1.0x0 1.050
17.65

1.103
18.09

CCUSECUENCE T1SUS PARANETES SKETCH

EA AIETEP CONSEQUENCE SKETCH

C.8000 16.36 *--------------------------------------------------
C.BMCC 16.51 1 

*

C.900C 16.70 I 

*

C.9!00 16.96 I 

*

1. CO 17.27 1 

"

1.C!C 17.65 I"
1.100 18.09 I 

"

1.15C 18.59 I 

*

1.iCC 19.15 1 

*

CC/SEQUENCE 3

I E UDAG 0.2280E-01 C.1421

CC5SICUICE 3 C.8769 0.8769
0.2614 0.3807 0.5000 0.6193 0.7386 0.8579 0.9772
0.8769 0.8769 0.8769 0.8769 0.8769 0.8769 0.8769

CCPSECOENCE E505 FEANETE6 SKETCH

ESAIEETEI CONSEQUENCE

0.2280E-01 0.8769 "-----
C.1esi 0.8769 

"

0. 616 0.8769 

"

C.iEC7 0.8769 

"

C.5CCC 0.8769 

"

0.6193 0.8769 

"

C.73eE 0.8769 

*

0.8175 0.8769s 

*

C.S77 0.8769 

"

C.7601 0.82C0 0.3900
3 C.E77! G.d784 O. o7b6

SKETCH

---------- -------- ---------------------------

0.9400
J.ts7d1

1.000 1.060 1.12 1.1860

0.8769 0.8749 0.87.,1 0.8687

CCUSECUECE VIESUS EARANETEF SKEICh

EAASEETES CCISEQUEUCE SKETCH

C.7601 3.8775 I--------------------------------------------------

C.E;CC 2.e784 

"

1-.

. UCIDUI
CCUSICOIECE 2

1.150
18.59

1.200
19.15

2 EILCE
CC1SECOEUCE

1.240
0.6645



o.aeoo
C.9400

1.C0C0
1.C60
1. 1sC
1.1ei.

1.i0C

3 CCEFiS (.8400
CCUSECUEUCI 3 C.911C

0.8786
0.8781
0.8769
0.8749
0.8721
0.8687
0.64bS

I
I

I

I

I

I

"

c.eeoo 0.9200 0.9o00 1.000
C.9028 0.8944 0. db-P 0.8769

1.040 1.083 1.120 1.160
J.4677 0.8583 0.8187 0.8388

CCISECUIECE VEEEUS lA8ETEP SKETCH

EAIAKETEB CONSEQUENCE

C. 8400
a. eeoc
'.9;oc
C.9EOC

1.C0c
1.C40
1.cec
1.12C
1. 16C

0.9110
0.9028
0.8964
0.8d58
0.8769
3.E677
0.8583
0.8487
0.8388

SKETCH

I-------------------------------------------------"

I 

"

I

1

*

I

I

"

4 ICIChi C.8C00
CCUSECSEbCE 3 0.7309

C.8500 0.9000 0.9500 1.000 1.050

0.7738 0.8125 0.8468 0.8769 0.9026

CCISICUIUCE VEBSUS PARAHETER SKETCH

PADASETED CCISEQIU .CE

0.8000
C.eScc
C.9C0C
C.950C

1.Ccc
1.C5C
1.1iCC
1. 15C
1.iCc

0.733-
0.7738
0.e125
0.8468
0.8769
0.9016
0.9240
0.9411
0.9539

SKETCH

"--------------------------------------------------

I 

"

I 

"

I 

"

I 

"

I 

"

I a
1 

"

I 

"

CCbSECUENCE 6

I ESE0o 0.2i8CE-01 0.1621
CCuEEciEuCE 4 C.SEC? C.5603

CCMSELOIECE VE1S0S FABAILTER SKETCH

EASABETER COSEQJ UCI

C.228CE-01

0.1.;1
0.2(14
C.3EC1
C.500CC
C.61C3
C.7jt

0.5603
0.5601
0.5603
0.5603
0.5603
0.5603
0.5603

0.1614 3.id37 0.5000 0.d193 0.7386 0.8579 0.9772
V.5b03 0.5u.3 u.5 03 0.5603 0.5603 0.5603 0.5603

SKETCH

S

""

N

1. 100
0.9243

1.150
0.9411

1.200
0.953 9



O.FS7%

2 POELCE 0.7601
CCISECUECE 4 G.554e

0.5603
0.5603

0.8200
C.5556

t.880C 0.9400 1.000 1.060 1.1i. 1.180 1.240
0.5,10 t.551', 0.5e.3 0.5621 3.5640 0.5661 0.5683

CCISECECE TESUS PA3ASETE6 SKETCH

EAPETEI CONSEQUENCE

0.7601 0.55s4 *-----
G.8s0C 0.5556 1 

*

C.8600 0.5570 I
C.9UOC 0.5586 I
1.C00 0.5603 I
1.C60 0.5621 I
1.120 0.5640 I
1.18C 0.5661 I
1.;40 0.5683 I

0.8400 C.8800 0.92004 0.5551 0.5562 0.5575

SKETCH

---------------------------------------------

"

"4

"4

0.C 600 1.000 1.040 1.080
0.5588 0.5603 0.5618 0.5634

CC3S COIICE 11SUS P3AUETBER

EAI*SITE3 CONSEQUENCE

0.8400 0.5551
C.8600 0.5562
C.920C 0.5575
C.96CC 0.5588
1.000 0.5603
1.040 0.5618
i.ceo 0.5634
1.120 0.5652
1.160 0.5670

C.8000 0.8500 0.9
0.574e C.5708 0.5

SKETCH

SKETCH

- ---------------------- ------

I 

*

I 

*

I 

"

I 

"

I 

"

I 

"

I 

*

I 

"

9000 0.9500 1.000 1.050 1.100

5670 0.5635 0.5603 0.5573 0.5545

CCRSECeINCE 1F:US PABAUETE SKETCH

PAIAPETEB CONSEQUENCE

0.8C00 0.5748 I-----
0.850C 0.5708 I
C.9000 0.5670 I
C.95CC 0.5635 I

1.C00 0.5603 I
1.050 0.5573 1
1.1CC 0.5545 I
1.150 0.5520 I 

*

1.20C 0.5498 

"

CCbSEQUEICE 5

1 E0101 C. 44FCt-01 C.1421

CCISEQOIUEC 5 C.1--7
5 C.1375

SKETCH

*

*"

0.4614 u. 1107 0.5000 U .6193 0.7386 0.8579 0.9774
0.1 i75 0.1:475 0.1375 .1375 0.1375 3.1375 0.1375

3 CEC P
CCUSECOIEC

1.120 1.160
0.5652 0.5670

. vCIC.!
CCECECE

1.150
0.5520

1.200
0.5498



CC3S0EIUCE 1EbSS PAPA ETCR SKETCH

EA61PETE5 COUSE(UENCE

0.228CE-01 0.1375 "-----
0.14 1 0.1375 

*

C.2E16 0.1375 

"

0.3¬01 0.1375 

"

C.SCCC 0.1375 

"

0.619: 0.1375 

"

C.7381 0.1375 

"

G.e!79 0.1375 

*

C.9772 0.1375 0
2 EUILCE 0.7601 C.8200

CC3SECuE3CE 5 0.1235 0.1268
0.8800 0.9400 1.003 1.060
0.1302 0.1338 0.1.075 0.1414

1.120
0.1454

1.180 1.240
0.1495 0.1538

CCUSECOEICE ESS EADAHETEk SKETCH

EASASETEI CONSEQUEECE

0.1235
0.1268
0.1302
0.1338
0.1375
0.1414
0.1454
0.1495
0.1538

SKETCH

I 

"

I 

"

I
I 

*

I 

"

I 

"

I*

3 ccii 0.8400 c.ee00
CC/SILOE!C 5 0.123 C.1275

0.9200 0.9600
0.1311 0. 1s5

1.000 1.040 1.063 1.120
0.1375 0.1403 0.1428 0.1450

CCUSECOUCE 111505 PAPA ETE@

EAIAETES CCUSEQUEUCE

0.8400 0.1235
C.81C0 0.1275
C.9200 0.1311
C.9E0C 0.1345

1.CCL 0.1375
1.C4C 0.1403
1.0EC 0-1s28
1.12C Q.1450
1.16C 0.1469

SKETCH

SKETCH

I 

"

I 

"

I 

"

I 

"

I 

*

I 

*

1 

*

I 

*

4 ICIDOU C.8CCC
CcusCoc1C1C 5 0.1 75

C.8500 0.9(00 0.9500
C.1214 0.1160 0.1214

1.000 1.050
0.1i75 0.1645

CCUSEUEUCE VEBSUS PABAETER SKETCH

EAFABETED CONSEQUENCE

0.1375 I-----"-------------------------------
0.1214 1*

SKETCH

---------------------------------------------

0.7601
C.82C0
o.8Eeoc
C.9400

1.000
1.C60
1.120
1.1eo
1.24C

1.160
0.1469

1.100
0. 2022

1.150
0.2507

SKETCH

1.200
0.3100

0.8000
C.65CC



C.9CCC 0.1160
.SSCC 0.1214 1*
1.C00 0.1,75 I 

"

1.CC 0.16Q5 I 

*

1.1C0 0.2062 1 

"

1.15E 0.2507 1 

*

1.0C u.3140 I 

*

CONSEQUENCE 6

1E LIUE 0.2280E-01 0.1421 0.2614 0.3807 0.5000 0.6193 0.7386 0.8579 0.9772

CCISECOUECE 6 0.66s5E-01 C.8625E-01 u.e6.5E-01 0.8625E-C1 0.865E-01 0.865E-01 0.8625E-01 3.86 5E-01 0.8625E-91

CCUSEQUENCEV E8SS PARAUETEB SKETCH

EAIABETEB CONSEQUENCE SKETCH

0.22803-01 0.8625E-01 *--------------------------------------------------

0.14s1 0.e6253-01 

"

0.s614 0.e625E-01 

*

C.3E07 0.8625E-01 

*

C.5CCC 0.8625E-01 

*

0.6193 0.8625E-01 

*

0.73et 0.865E-01 

"

c.e -79 0.8625E-01 

*

0.577s 0.e625E-01 

*

2 JUELCE 0.7601 0.8200 0.8906 0.943C 1.000 1.060 1.120 1.180 1.240

CCUSICOEICE 6 C.8E251-01 0.8559E-01 0.857E-01 0.8559E-01 0.9625E-01 0.8734E-01 0.8887E-01 0.9084E-01 0.9324E-01

CCUSECUEUCE VERSUS 6ABA8ELEP SKETCH

EAIAEETEI CONSEQUENCE SKETCH

C.7601 0.8625E-01 I-----*--------------------------------------------

C.82CC 0.85592-01 I*
C.810C 0.8537E-01 

*

C.940C 0.8559E-01 I"
1.000 0.8635E-01 I 

*

1.CEC 0.8734E-01 I 

*

1.10 0.8887E-01 1 

*

1.16C 0.9084E-01 I
1.140 0.9324E-01 I 

*

3 CCEFL5 0.840 C.8900 0.920C 0.9600 1.000 1.040 1.080 1.120 1.160

CCU5ECUENCE 6 0.155E C.1630 0.14h7 0.1382 0.825E-01 0.6796E-01 0.5332E-01 0.4232E-01 0.3497-01

CC SECUENCE VERSUS PARABETER SKETCh

EAEARETEE CCUSEQUENCE SKETCH

0.84C0 0.1958 1-------------------------------------------------*
0.6.00 0.1630 1
C.920C 0.1337 1
C.5E00 0.1082 I 

*

1.CCC 0.8625E-01 I 

"

1.00C C.6796E-01 I

1.CeC 0.5334E-01 I 

*

U,



1.120 0.0232E-01 I 

*

1.16C 0.3497E-01

4 icIiou C.800c 0.8500 0.9000 0.9500 1.000 1.050 1.100 1.150 1.200
CCUSECUEICE 6 G.1355E-01-C.7C66E-02-0.2040E-02 0.2906E-01 0.8625E-01 0.1695 9.278d 0.4141 0.5758

COSECUENCE VE SS P&8&UETE8 SKETCH

EAFAEETE6 CONSEQUENCE SKETCH

C.8C00 0.1399E-01 x-*------------------------------------------------
C.8500 -0.7C66L-02 

*

C.9C00 -0.2040E-02 

*

C.9!CC 0.2906E-01 I 

*

1.C0C 0.8615E-01 I
1.CC 0.1695 I 

*

1.1C 0.2788 1
1.15C 0.4143 1 

*

1.sCC 0.5758 I



ItAlI1S OF THE PAI:AHE1LbS

C82 C i

0.d33333E-01 0.0
0.14400)E-J1 ,.0

0.b'I0003E-0 0.0
U.5599L-u2 0.0

a c A4

0. 1t5000E-01
0.62&"079F-03
0. 1.186&E-33

0.i9 ,9 9i-O3

UA*L!TIC8L CICSS CENIAL SCfENTS Of rHE PARANETER AIBS

EASA 1 PAl 2 Call COIBEL COLF C121 CMl 1 Ca1l

1
1
1
2

2

3

2

3

3

"

a

c.c
C.C

c.C
C.c
C.0
c.c

0.0
0.0
0.0
0.0
0.0
0.0

EA5a8ttEb

1 EGEUOE

s MICE
3 CC&ELU

4 UCItHI

BEAn

C. SCOC
1.C0CCC
1.00c0G
1.C0CC

CN22 CR1s



eCeti O IE AUALTTICAL IESPOISE SU8IACE CGNSEQUENCES

(OSATZC ICCEL

CC/SAG eA! VALUE STIECAID cIV

LIPFA*IZED MODEL

REAN VALUE STAN

C2

00
Co
Co
CC

C.1504C3! 02
C.94C624E 00
0.606641E-01
C.817644e-02
0.795816E-01
C.172876E 00

CCUS1 CC/Ss CCDIEL CCIi

0.Ie!7253
C.6E474215
-. 5716090e
C.91366893
C.76543438
C.63791120
-. 40J2530
C. 5«i11133
C.7ee38124
-. e3C359 o
C.4197287T
C.7C

6
6104a

-.s712681J
-. E7899209

0.57091749

C.15906E 0d
0.172730E 02
0.876856E 00

0.56026E 00
0.137519E 00
0.862470E-01

LIN COEREL COEI

0.82561195
3.99310780
-.9S%16728
0.90102655
0.9984534'
3.75380711
-. 41471070
0.83357179
0.79790741
-. 90841377

0.877267!4
0.99714011
-. 65815512
-.87477785
0.904270.05

0.11.41d.OE 02

0.900946E 00
0.587066E-01
0.774799E-02
0.441d10E-01
0.14b1J2b 00

fat Cl mciai COVII1 I1 JCEI 2

1
2
3

5
6b

C. 1905,61
C. 17431
0.866s57!
0.561240E
C. 158E101
0. 1465911

1
1
1
1
t
2
2
2
2

3
3
3

4

2
3
4
5
6
3
a
C

a
C

C

E
6



*@C31180h1ICbS C 18n LESICISE SURFACE CUNM.gL$ f.CES, * E-' '.0('

*@CA1i.GIS II E[ if 3A'TTICAL RuE(NTS**

bOIP 'CtC2! 108911" of :AELtS = 50)30

SaMLi pEAU vaY1Uf

1e.1z:e
17.1171

0.E64514
0.'EC2Ct

151612

0. liC~ Cl

SAMELL STA&LAIC ZLVIA17(GN SCA3

1J. t3 1

3.001619
0. S899d8E-01
0.89 s697E-0s
0.6 16 s06-01
0. 1508 i1

1 .5.92
3.5(019b

-0. 1845j32-03E
-0. 151924E-06
0.257842E-0i.
0.765653E-02

SOIE5 CI S81VLIIICN CTCLES " 0030

CCUSECGEUCE 1

CataGCsu ZCIP E

1 -6.2606042 C2

2 -C.1e54731 C2
S-C.11G;71E 02

6 -C.3!CtS1E Cl
5 C.013isE 01

6 0.115330E C2
7 C.1S0536E C2
* 0.;t'727E C2

9 0.3405391 C2

10 0.4161411 C2

11 C.4513431 02
12 C.5t6te4E C2

CCSECOEC I

CATEGCI [CEE Ie

1 0.16616E 0
2 C.15CE51E C2
3 C.1!5554I C2

" C.1E057E C2
5 C. 16ES611 C2

E 0.1E96641 02
7 0.1743EiE (2
e C.119C701 Cs

S C.1637731 C2

ic 0.1E6E76 Cd

11 0.153119L C2

12 ;.1576ed1 C;

CCbSI(UICE 3

CAfEGC1 ICUEP

1 C.664;65E CC

C. 714'71 CC

3 C.7e Si9E CC

a C.77S,61F CC

atan. 0.190536E 02 STAUCABD DEVIATICN=

UPE5 3 COUNTS

-0.18c4732 C2 s
-C.110271E C2 2

-0.3506S1E 01 10
C.401326E 01 118
C.115334E 02 15030
C.190536E C2 15060

C.s657372 02 8447
C.34C939E 02 5634
C.4161412 0 s

7

.

C.491342E 02 1501
C.566546E 02 44si
C.64176E 02 75

1EA3 0.174367E 0

UPPE CO3 TS

C.150P51t 02 21

0.15!!!4E 02 200

C.1604'7f 02 1295

C.164St0E 02 5001
0.1696(64 02 9904

0.174367E 02 11391s
C.179CE 0 9470
0.183773E 0z 05
c.18e76E 02 3409
0.19J179E 02 1777
C.19 4862E 02 83o
C.20d 6cE 02 bt9

REAP: C.866257E 00

UiFEF 6 COUNTS

C.714557E 00 941
C.7449=9t 00 1J)tJ
C.77!.t 1t 00 2371
C.BJ" saE 03 J654

PQOABILITY

0.00004000
0.00006000
3.00010000
0.0023600C
0.30059999
0.30919999
0.16893995
0.11267996
0.06544000
0.03014000
0.0088b000
0.30150000

STALABD DEVIATION=

PIODABILITY

0.000420C0

0.00400004
0. C5v0000
0.10001599
0. 19807994
0. 4785997
0.18939996
0.1d.009997
0.06617997
0.01554000
3.u 1672000
3.01J38000

SiA!DAhD DEVZATION

PhOPAPI LITI

J.01846000

3.021.600')
'.U'144'003

J.J7117yl6

C.153403E 02

ACCUP AC

0.00002848
0.00002d28
0.00006s464
0.00041700
0.00205056
0.00206686
0.00167570
0.00141409
0.00110596
0.00076461
0.00001908
0.0001730d

U.943624E 00

ACCUAACT

0.00009163
0.03048228
0.0007103*.
0.00134176
0.001782 38
0.00187585
0.001752 30
0.031.5588
0.03112722
0.00042797
0.0.057342
0.03051.381

0.606641E-01

ACCURALT

0.000 oOb35
0.0000,45 10
0.030P91J
0.ul1lb405

CCISEC1UCE

1

6

C

I

SCdI

45354.5
2.47633

0.47912JE-J4
0. 292512E-07
0.837809E-3i
0.52709JE-02

SCALE= 0.50

PERCENT

70.709 P/C
70.709 P/C
31.620 P/C
9.195 P/C
0.682 P/C
0.66d P/C
0.992 P/C
1.255 P/C
1.690 P/C
2.537 P/C
4.730 P/C

11.538 P/C

SCALE= 0.50

PERCENT

21.817 P/C
7.057 P/C
x.743 P/C

1.341 P/C
0.9J0 P/C
0.823 P/C
0.925 P/C
1.t08 P/C
1.653 P/C

.J3' t/C

3.4iJ P/C

3.840 P/C

SCALE= 3.50

PERCENT

3.226 P/.
3.034 el/C

4.1)1 P/-
1.59.. P/C



6-1 
... 14159Y4

1. .2 0. 1179 ',

. Ulf v.12615947

31b 0.006J32LiJ
s 0.0C04800

O .O00060G0

CCUSIC(O1CE 4

C8EGCb GIEF 6

1
2
3

7
6
S

10
11

12

C.53671111
C.54C799!
C.!4e417El
0.54IS761
C. 5JC66
0.5571521
C.561401
0.t .68E'
0. s9es.171
C. 5735C5E
C.!775931
0. t16611E

tA1= C.56124 0 OU S1ANDAD DEVIA1ICK=

UPP6 8 COUNTS

CC
Co
cc
Co
Co
CC
CO
Cc
CC
CC

Co

C.56C799!E
C.5ePEE7!
C.54C7EE
C.553066!
C.55715E

C.5 12aCE
C.565J AE
C.5654 17E
0.57J5CSE
C.5775 3E

C.5816E1E

C.5E5769E

00
CO
co
00
co
co
00
00
00
00
00
00

964
1073
2122
6058
7115

9970
100e0

7265
3966
1877
855
b75

BO8A8ILI12!

0.01928000
0.0t146000
0.04244000
0.08115995
3. 1415995
0.19939995
0.20119995
0.14529997
0.07931995
3.33754000
0.01710000
,.01350000

0.t116'aE-02 SCALE= 0.50

ACCUBAC

0.00061495
0.00064807
0.00090154
0.00122125
0.00156137
0. u0178684
0.00179287
0.00157599
0.001.0854
0.00085007
0.00057979
0.00051610

PERCENT

3.190
x.020
2.1211
1.505
1.098
0.896
0.891
1.I085

1.524
2.264
3.391
3.821

P/C
P/C
P/c
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C

CCS1CU1IC1 5

CAITGCSI ICi IE

1 -C.7S93491-01
s -C. 4C 1a41E-C 1
3 -C.35321E1-C3
6 0.i9#175E-C1
S C.752s621-C1
6 0.119C191 OC
7 O.156SE1C CGO
i C.1961 Co

9 .23e3911 CO
10 0.270182t CC

11 0.3175731 CC
12 C.3'77646 CO

CCUSE(CDUCE 6

CaiEGOaI ICsta m

1
2
3

6
6
7
8
S
10
11
1s

-0.372C381 CC
-C.6!!99L CC
-C.1591611 CO
-0.112723E CO
-C. its6E-C 1

C.6C1! 331-C1

0.1665911 CO
C.233C3CE CO
C.31946e1 Co

C.QC5506E CO
C.452346E CC

C.578782e1 CO

s1A1= C.15E810E 00 SIANDAPO DLV1A110N=

0PPE6b COUNTS

-C.401441E-01

-0.j533C7E-03
C.39'.376E-C1
0.792:62E-01
C.119019E 00
C.156e10E 00
6.1986C1E 00
C.23e3c1E CO
0.278102E 00
C.311573E CO

C.35i76E 00

0.397554E CO

9
19

92

511
3399

37186

1d96
905
461

215
31 1

PBOBAIL11

0.00016000
0. 003e000

0.00184000
0.0102000
0.06797999
0.70372000
0.09805996
0.037920 00
0.01810000
0.00926000
0.0J550000
J.30642000

81*a3 0.146591E 00 sTANDAbD DEVIATIOr.

0PPE E COUNTS

-C.285599E 00

-C.1991E1! 00

-C.114723E 00
-C.262649E-01

0.601533E-01
(.166591E 00
0.3s030E 00
C.3190eE 00
C.605'C6E 00
C.692J4.E 00
0.57876Es CO

C.6651E 00

0
0
0

6'.
18934
145! S

69513
3931

1s96

7,) 2
1115

EPO8ABIL1TT

0.0
0.0
0.0
0.00168000
J.37807995
0.29065996
0. 1s300000J.07161's16
0.i'64b000
J.02796000
0.01524000
'i.02.. i0000

0.755616L-01 ;CALE= 0.50

ACCUMAC i

0.00005999
0.00008716
0.00019166
0.00C4979
0.00112569
0.00195244
0.001ji41 1

0.00065419
0.00059619
0.00042881
0.00033075
0.00(s5718

PERCENT

33. 330
22. 937
10.416
4.401
1.656
0.263
1.353

2.253
3.294
4.621
6.014
5.564

P/C

P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C

0. 172876& 00 SCALE= 0.50

ACCJBAC T
0.0
0.0
0.0
0.00018315
0. 00: 1b657
0.03203065
0.0015471,d

0.0012036'
0.0339412's
).0007s727
0. JD054 746

0.036bbO 34

PERCENT

100.000
100.000
100.000

10.902
C .57v.
0.699
1. 113
1.531
2.026

1.5)5
...961

P/C

P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C

6
7
6

S

10
11
1s

C.EC« S3it
0.E6CC2Ct
C. 6tca7E
C.656t 9t
C. Sat- it
C.S!7<gjf
C.St?b7t5
C. 1C 179sE

Cc
cc
cc

CCcc
00

C1

C.b8ti 1
C.dWESE71
C.696I56t

(.9753*
C. (j87'. SF
(.1017SiEL
C.104,5E

JO

00
00
C0)

Ou

Cl
01

%.A 1474' j
u. OJ1a09(6e9
U.0J17956Jb
0).O1it.7.-

0.000.35,au

0.G3L,0979t
0.0)Oui'a64

1.1bti

*.9'3 

0. 349

0).bi .4

1.171

5.60b
23.40
57.753

P/-
(/C

P/C
:'/C

P/C
P/C

P/C

0



JCIII CISI3IEUIICUS CE FOLTUONIAL CONSEQUENCES

cCCSEcoD6CE 08eeE

CICEUIIC 11AP

1 VE5IICAL
2 ICIZCUTAL

ICCOSAC! (STANDARD DETLATION)

2 3 4 5 6

0.0 0.0
0.d 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.1 0.0

0.000420 0.000820
0.000092 0.000128

0.021560 0.078780
0.000650 0.001205

0.002120 0.016620
0.060249 0.000572

0.000620 0.002740
0.CCC111 0.000234

0.000100 0.000820
0.000045 0.000128

0.0CC060 0.000200
0.000035 0.000063

0.000020 0.000040
0.000040 0.000028

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000040
0.000028

0.117160
0.001438

0.062600
0.001083

0.013120
0.000509

0.004080
0.000285

0.000960
0.000138

0.000100
0.000045

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000140
0.0005C

0.061980
0.001078

0.108240
0.001389

0.040663
0.000883

0.012880
0.000504

0.003260
0.000255

0.000600
0.000110

0.000080
0.000040

0.000020
0.000020

7 8 9 10 11 12

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.000020
0.0 0.000020

0.000140 0.000300
0.000053 0.000077

0.013540, 0.001740
0.000517 0.000186

0.076420 0.019240
0.001188 0.000753

0.056100 0.034880
0.001029 0.000821

0.033080 0.032640
0.000800 0.000795

0.008800 0.017340
0.000418 0.000584

0.001200 0.003960
0.000155 0.000281

0.000100 0.000360
0.00G045 0.000085

0.000020 0.000020
0.000020 0.000020

CCUSECGECE SOfEi5
CORSEGOEICE 08825

I VIFTICAL
3 ICFIZCITAL

EsCaceaezzz

CaIIOCS! 1

AlL ACCCFAC! (STAILABD DEVIATICM)

s 4 5 7 8 9 10 11 1

0.0
0.0

0.0 0.0
0.0 G.0

u.0 0.0 0.0

0.0 0.000040
G.0 0.040028

Lo.0 0.0(0302G

0.0
0.00

0.000020

0.0 0.0
0.0 0.0

0.0 0.C

CflIGC5I 1

1

1

2
2

3
3

4
4

c

5

6
6

7
7

6
8

9
9

10
10

11

11

1s
12

0.0
0.0

0.0
0.0

C.C
0.0

0.C
0.0

0.C0036C
0.000CC5

C.000C6C
0.000035

0.0
0.0

0.C
0.0

0.C
0.0

0.C
0.0

0.0
0.0

0.0
C.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000C2C
0.000G2C

C. CC3160
0.000251

0.0C066C
0.000115

0.000080
0.CC0C4C

0.CoCe0
0.OCCC4C

0.c
0.c

0.0
0.0

0.0
0.0

0.C
0.0

0.000020
0.000020

0.0
0.0

0.000060
0.000 035

0.000220
0.000066

0.001 180
0.000154

0.007960
0.000397

0.013680
0.000519

0.020180
0.000629

0.017420
0.000585

0.006740
0.000366

0.000660
0.000115

0.000 060
0.000035

0.0
C.0

0.0
0.0

0.000060
0.000035

0.000080
0.000040

0.000640
0.000113

0.002560
0.000226

0.004480
0.0002 99

0.006740
0.000366

0.011380
0.000474

0.008160
0.000432

0.001340
0.000164

0.020100
0.000045

0.0
0.0

0.0
0.0

0.000040
0.000028

0.000120
0.000049

0.000320
0.000080

0.001020
0.000143

0.001580
0.000178

0.001280
0.000160

0.004860
0.000311

0.005540
0.000332

0.001820
0.000191

0.000140
0.000053

0.000020
0.000020

0.000040
0.000028

0.000020
0.000020

0.000060
0.000035

0.000180
0.000060

0.000700
0.000118

0.001000
0.000141

0.000800
0.000126

0.001163
0.000152

0.003780
0.000274

0.004480
0.000299

0.001 140
0.000151

1 0.C
1 C.0

C C.0

0.C
0.C

C.c

0.0
o.c

0.0

0.0
0.0

0.0

N



3

3
3

6
6

7
7

0

9

10
1C

11
11

1s
12

0.0

0.c
0.c

C.001110
0.00C150

0.C117eC
C.OOC!9C

0.0
c.0

0.0
C.c

0.C
C.c

0.0
0.C

C.c
0.0

0.0
0.0

e.C
0.0

0.C 0.0

0.c 0.0
0.0 0.C

0.OCC1C 0.0
0.000C'S 0.0

0.C411.c 0.041440
0.000E3 0.CCC891

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.C 0.0
0.0 0.0

0.C 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.C 0.0
0.0 0.0

0.c

0.c
0.0

0.0
0.0

0.073180
0.001165

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

cCsSIcUUScI 53111M 1 "!i ICAL
ccms6suucI S90S6 6 4ICIsUCITAL

saC3afll1ti

CatGCt 1

an3 accumacT (SAIDIUD DEYATICI)

2 3 6 5 6 7 8 9 10 11 12

0.0 0.0
0.C 0.0

0.0 0.000020
0.0 0.000020

0.0 0.0
S.C 0.

0.C 0.0c0020
0.0 0.CCOO2O

0.CCCECC 0.0C1120
C.CC0110 0.000150

0.CC1CIC 0.001740
0.000147 0.C001 64

C.5C139C 0.0C266C
C.CCCIEE 0.0CC221

0.000020
0.000020

0.000020
0.000020

0.000060
0.000024

0.000020
0.000020

0.00230o
0.000214

0.005000
0.000a15

0. CC7980
0.0C039e

0.0
0.0

0.0
0.0

0.000080
0.000C40

0.000340
0.000082

0.005960
0.000366

0.C1390
0.0005'6

0.05576 i
0.LG1C2e

0.000020
0.000020

0.0
0.0

0.000080
0.000040

0.000620
0.000111

0.015660
0.000555

0.086340
0. G01 5t

0.0b30.0
C.001234

0.0
0.0

0.0
0.0

0.0
0.0

0.000140
0.000C

5
3

0.047680
0.000953

0.135760
0.OC 1532

C.C 16960
C.GCi.77

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.000080
0.0 0.000040

0.08*080 0.071820
0.001267 0.001155

0.056680 0.007420
0.001036 0.000313

0.000340 C.0
0.0600 8

2 C.3

0.0

0.0
0.0

0.0
0.0

3. 1 13820

0.001420

0.010360
0.000453

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

P-d

N
N

0.C 0.0 0.000046 0.000020

0.C 0.0 0.000t0) 0.0
0.0 0.0 6.000063 0.3

0.0 6.600223 0.0G0880 0.000020
0.0 C.000066 0.00013J 0.003320

0.025940 0.0041A 0.063120 0.000100
0.000711 0.000286 0.000249 0.000045

0.148440 0.136300 0.013720 0.000280
0.001590 0.001534 0.000520 0.000075

0.0 0.061000 0.105580 0.002340
0.0 0.001070 0.001374 0.000216

0.0 0.000100 0.061000 0.031160
0.0 0.000065 0.001220 0.000777

3.0 0.0 0.006300 0.057380
0.0 0.0 0.000354 0.001043

0.0 0.0 0.000200 0.027140
0.0 0.0 0.000063 0.000727

0.0 0.000040 0.000320 0.006940
0.0 0.000028 0.000080 0.000371

0.0 0.000080 0.000420 0.000780
0.0 0.000040 0.000092 0.000125

G.0

0.0
0.0

0.0
0.3

0.0
0.0

0.000060
0.030035

0.000020
0.000020

0.000020
0.000092

0.001660
0.000182

0.002580
0.000427

0.001020
0.000168

0.000160
0.000057

0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.000020
0.000020

0.0
0.0

0.0
0.0

0.000100
0.000045

0.000220
0.000066

0.000100
0.000045

0.000040
0.000028

1
1

2
2
3
3

S

S

S

E

7
7

0.C
0.0

0.0
0.0

0.0
0.0

C.C
C.

0.00030c
0.COCC07

c.ccice1c
c.000166

C.cc1Cc
o.CCo 1.t

0.0
0.0

0.0
0.0

0.0
0.0

0.000340
0.000082

0.037200
0.000806

0.0
0.0

0.0
C.3

0.0
0.0

0.0
0.0

0.0
0.0

0.000600
0.000089

0.016700
0.000573

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000400
0.000099

0.013100
0.000508

0.0
0.0

0.0
C.0

0.0

3.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000060
0.000028

0.00002C
0.030020



0.0C272C 0.0(5560
C.CC0. 0.OCC6

C.Cctec 0.018C
C.C00C3 0.0CC76

C.CC
t
42C 0.0C6000

0.000i2! 0.0CC00

O.0C1E6C 0.C22d
0.CC0193 0.CCC213

0.CCCC 00CC300
0.000C66 0.000077

0.033060
u.000800

G.02332C
0.000675

0.907540
0.000387

0.oC1 60
0.000172

0.000380
0.000087

0.012580
0. 0cs96

0.011080
J. (Z046

0.002000
0.00060)

0.000440
3.000C54

0.000100
0.000005

0.C12660
(.000688

.001500

0.C09173

0.0001G0
0.600045

C.G
C.C

0.0
0.0

C.000680 0.3%
0.000117 0.0

0.0 0.0
0.0 J.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 u.0
0.0 0.0

lSCUASZ1III
caTE6C3I 1

Abt aCCasUci (STADOARD DOVIATION)

2 3 4 5 6 7 8 9 10 11 12

0.C0C2C 0.0CC0O20 0.0
0.0C0C6 0 0.000C20 0.0

0.0 0.000020 0.0
C.G 0.0CC020 0.0

0.000cc 0.0 0.000060
0.000Ct 0.0 0.0000s5S

0.CCc1iC C.CCC5sC 0.000300
0.000C!3 0.00c10 0.000077

C.cCC1iC 0.cc0800 0.004460
0.000C52 0.000146 0.000298

0.0 0.0C0240 0.003140
0.C 0.0CCC69 0.000250

0.0C0C2C 0.00CC4C 0.000980
0.00CCc 0.00C02 0.000140

C.c C.oCC100 0.000804
0.C 0.OCCO.5 0.000130

C.0 0.0cc00 0.000260
0.C 0.00CC28 0.000071

0.0 0.000040 0.000180
0.c o.ccCC28 0.000060

c.cooc2c 0.0 0.0
c.cCocsc 0.0 0.0

c.c c.c 0.
C.0 C.r 0.

0.0
0.0

0.0
C.0

0.000020
G.000020

0.000440
0.000090

0.019760
0.000622

0.031100
0.000779

0.01 C80
0.00044 7

0.C00660
0.000298

0.001680
0.000181

0.000 0
0.000066

0.000040
0.00040

0.0
0.C

0.0
0.0

0.0
0.0

0.000020
0.0000 0

0.000920
0.000136

0.275280
0.001998

0.473760
0.001996

0.149020
0. CO 1593

0.038240
0.000858

0.005820
0.000340

0.000600
0.000110

0.000060
0.00005

0.0
C.C

0.0 0.0
0.0 0.0

0.0 0.c
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.000080 0.000020
0.000040 0.000020

0.000460 0.000160
0.006096 0.000057

0.007480 0.000960
0.000385 0.000138

0.064780 0.003?'0
0.001101 0.0002 6

0.023960 0.028540
0.0006e64 0.000745

0.001580 0.004720
0.000178 0.0u0307

0.000120 0.000220
0.000049 0.000066

G.0 0.0
0.0 :.0

0.0 0.0
0.0 0.0

0.0 0.3
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.000020 0.0
0.000020 0.0

0.000080 0.0
0.000060 0.0

0.000160 0.000160
0.000057 0.000053

0.000600 0.030160
0.000113 0.000057

0.003920 0.030720
0.000279 0.000120

0.013020 0.007520
0.000507 0.000386

0.00C200 0.000760
0.000069 0.000131

0.000020 0.0
0.003G20 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.C

0.0 0.000020
0.0 0.000020

0.0 0.000020
0.0 0.003020

0.0 0.0000.0
0.0 0.000028

0.000120 0.000060
0.000069 0.000028

0.000300 0.000200
0.000077 0.000063

0.001720 0.000540
0.000185 0.000104

0.003360 C.006100
0.000k58 0.000286

0.000020 0.001060
0.000C20 0.000171

S
6

s
9

IC
10

11
11

12
12

0.O2OCOO
ec.c.'c"

C.CCOOM
c.cc025S

c.Cc7coc
0.000373

C.CC2IOC
0.C0C23t

C.cccO0C
0.00010C

C.0
o.0

0.0
C.u

0.0
0.0

0.0
G.0

0.0
0.0

COISICIEScE 151115 1 VEITICAL
COISECUsCE SUItES S !BCIIZCiAL

0.0
0.0

0.0
0.0

0.0
c.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
C.0

0.0
0.0

0.0
0.0

0.0
0.0

1
1

2

3
3

a

S
S

6

7
7

e
6

S
9

10
10

11
11

12
12

0.0
0.0

0.0000'0
C.00C2c

0.000C'C
0.00C32!

C.00C2C
0.0c0C20

C.Cccc'c
0.000020

0.0000$0
C.00CC2e

C.ccCc2c
o.cc0cc

C.C
0.C

C.C
0.C

0.0
0.0

C.c
C.C

C.C
C.c

N
WI



CCUSIQSISCE l6flul
csecGUCE bE ppaE

I VISUAL
M HCSIZC5ZAL

caSucca! 1

AMC ICCIACT

2

(STANDAD DEVIATION)

2 " 5 6 7 8 9 10 11 1t

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.000120 0.000240
0.00004$ 0.000069

0.005840 0.001800
0.000341 (.000150

0.201100 0.012160
0.001793 0.0004 90

0.082640 0.066800
0.001231 0.001117

0.000d60 0.057600
0.0001.1 0.001042

0.0 0.000400
0.0 0.000069

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.G.

0.0
0.0

0.000020
0.000020

0.000340
0.0J008.

0.001080
0.000147

0.003660
0.000470

0.011120
0.000469

0.011900
0.000696

0.020460
0.0006 33

0.000040
0.00u028

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.000110
0.000053

0.000660
0.000115

0.001810
0.000192

0.0
0.0

0.0
0.0

0.000060
0.000035

0.000060
0.000035

0.000380
0.000087

0.001120
0.000150

1 0.0
1 0.0

2 0.0
2 0.C

3 O.C
3 0.C

. c.c

. 0.0

S C.C
s 0.C

6 C.0
6 C.C

7 C.C
7 C.c

e o.c
a CeC

s C.C
9 0.0

10 C.C
10 e.C

11 0.0
11 0.0

12 0.0
12 0.0

sCEuIAI11 1
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2 3 4 5 6 7 8 9 10 11 1i

0.000100 0.0
0.0CC045 0.0

0.CCC500 0.000560
0.000104 0.000106

0.0C3780 0.004980

0.000040
0.000026

0.000620
u.tJ0111

0.004d.0

0.000140 0.000090
0.000053 0.G0002C

.000(dO G.u0O1430
0.000111 0.300Cid

0.0j110 0.C01600

0.000040
0.000028

0.006140
0.0C0052

0.000 60

0.0 0.0
0.0 0.0

0.000060 0.3001j0
0.000005 J.000045

0.000360 0.0J0060

Pons

N

0.0
0.c

0.0
0.0

C.C
0.0

0.c
0.0

C.c
C.C

0.C
0.0

C.O
0.0

0.c
0.0

c.c
C.0

0.0
0.0

0.c
0.0

0.c
0.0

0.0
0.c

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.C

0.G
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
6.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000360
0.0000d5

0.001260
0.000159

0.000060
0.000035

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000880
0.000133

0.,8910 
0.002028

0.087800
0.001&66

0.000200
0.000063

0.003020
0.0000&0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.001.100 0.002100
0.000286 0.00020:

0.007480 0.002440
0.000385 0.000221

0.031180 0.0)9800
0.000777 0.000441.

0.0010.0 0.011940
0.000144 0.000486

0.0 0.000060
0.0 0.000035

0.0 0.0
0.0 0.0

0.000020
0.000020

0.0
0.0

0.000020
0.000020

0.000140
0.000C53

0.000180
0.000060

0.000620
0.000111

0.000740
0.000122

0.001200
0.000155

0.001860
0.000193

0.010180
0.00049

0.000280
0.000075

0.0
0.0

0.000020
0.000020

0.000040
0.000028

0.000080
0.00000

0.0000
0.000040

0.000260
0.000072

0.000700
0.000118

0.001'40
0.000157

0.001180
0.000151

0.001740
0.000186

0.006940
0.000371

0.008520
0.000111

0.001500
0.003173
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1 0.000040
1 C.C0CC2

2 0.00C!06C
3 e.00C10e

3 O.CC3EEC

0.ecoc.00
0.coOc2e

e.0c03CC
c.000C77

0. CC278C

0.0
0.0

0.000020
0.000020

0.000063

0.0
0.0

0.0
0.0

0.0
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0

5
5

6
6

7
7

e

9
9

10
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11
11

12
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0.000277

0.010200
C.0C044S

0.C04200
0.000285

0.0
0.0

C.C
0.0

0.C
C.C

0.0
0.0

C.C
0.0

C.C
0.0

0.0
0.0

C.0C023!

0.0C9600
0.Cc04J

0.OC7S8C
0.0CC39!

0.CC060
0.000106

0.C
0.0

0.0
0.0

0.C
0.0

0.C
0.0

0.0
C.0

0.0
0.0

0.00C274

0.015700
0.000556

0.016500
0.C0C571

0.004700
0.000306

0.000040
0.C0C02e

0.0
0.0

0.C
0.0

0.0
0.0

0.C
0.C

0.0
0.0

0.000312

0.018700
0.000606

0.029280
0.000754

0.018160
0.000597

0.001600
0.000179

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0
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Lit ACCUOACT (STAIDAlO DEVIATIC)

2 3 4 5 7 8 9 10 11 12

0.000080 0.000040
0.000040 0.000028

0.0C0580 0.000540
0.000108 0.000104

0.0C1380 0.002400
0.000166 0.000219

0.001600 0.003700
0.000179 0.000272

0.002700 0.005380
0.000232 0.000327

0.003980 0.0C8360
0.000282 0.000407

0.CC5880 0.016040
0.00C342 0.000562

0.0Ce320 0.0191aO
0.000406 0.00061 t

0.0 0.0
0.0 0.0

0.000500 0.000360
0.000100 C.000085

0.003700 0.004320
0.000272 0.000293

0.007420 0.013860
0.000384 0.000523

0.011260 0.025100
0.000472 0.000700

0.021380 3.057780
0.000647 .00104

0.039700 0.043120
0.000873 0.000907

0.025980 0.02580
.0C.711 0.000710

0.0 0.0
0.0 0.0

0.000240 0.000160
0.000069 0.000057

0.003900 0.003040
0.000279 0.000246

0.017660 0.017820
0.000589 0.000592

0.054440 0.045680
0.001015 0.000934

0.057540 0.035180
0.001041 0.000824

0.035480 0.02932C
0.000827 0.000754

0.0
0.0

0.000100
0.000045

0.002120
0.000206

0.014680
0.000538

0.0x2420
0.000662

0.024340
0.000689

0.013520
0.000516

0.022020 0.012220 0.002140
0.000656 0.030491 0.000207

0.000291 0.000249

0.018780 0.014560
0.000607 0.000536

0.048000 0.048780
0.000956 0.000963

0.037800 0.057980
0.000853 0.001045

0.014140 0.038020
0.000528 0.000855

0.000580 0.010660
0.000108 0.000459

0.0 0.000500
0.0 0.000100

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.C

0.0 0.0
0.0 0.0

0.000190

0.007780
0.000393

0.027980
0.000738

0.066200
0.001112

0.054360
0.001014

0.032260
0.000790

0.00990
0.0004 45

0.000820
0.000128

0.0
0.0

0.000180 0.003820 0.008980
0.000060 0.000276 0.000422

0.000138 0.000085

0.003140 0.001200
0.000250 0.000155

0.010720 0.003820
0.000461 0.000276

0.033380 0.007840
0.000803 0.000394

0.063080 0.017140
0.001087 0.000580

0.046720 0.023120
0.000944 0.000752

0.029940 0.027080
0.000762 0.000726

0.014460 0.019680
0.000534 0.000621

0.005400 0.010880
0.000328 0.000464

0.000035

0.000300
0.000077

0.000660
0.000115

0.001100
0.000148

0.001000
0.000141

0.001140
0.000151

0.000660
0.000115

0.000540
0.000104

0.000400
0.000089

0.000360
0.000085

0.000035

0.000060
0.000035

0.000060
0.000035

0.000120
0.000049

0.000020
0.000020

0.000020
0.000020

0.000020
0.000020

0.000000
0.000028

0.000040
0.000028

0.000020
0.000020

0.0

0.0
0.0

0.000020
0.000020

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

1 0.000280
1 0.000C75

2 0.CC0S2C
2 0.000136

3 0.CC1C2C
3 C.000143

4 0.0C14C
4 0.000168

5 0.002060
S C.0002C3

6 c.cc eo
6 C.C001a

7 c.ccie.c
7 0.C0C152

e C.cc1uc
6 0.0001 4

0.OCOC2C

o.ocoseo
0.000106

C. c056c
0.0C014C

0.CC112C
0.000150

0.0C1760
0.0CC 167

0.0C21CC
0.0C02C5

C.0C24EC
C.000;22

C.CiS4C
0.000344

0.0
0.0

0.0
0.0

0.001380
0.000166

0.009840
0.000441

0.013180
0.000510

0.011060
0.000468

0.002080
0.300204

0.0
0.0

0.0
0.0

0.0
0.0

0.001060
0.000146

0.004960
0.000314

0.007700
0.000391

0.003320
0.000257

0.000060
0.000035

0.0
0.0

0.0
0.0

0.000020
3.000020

0.000600
).000110

0.005940
0.000344

0.006400
0.000357

0.000540
3.000104

0.0
0.0

0.0
0.0

N
U'



0.0C8460 0.013020 0.011080
0.0CC405 0.000507 0.000527

0.0C4840 0.006760 0.0u8240
0.0C0310 0.000366 0.300o04

0.CC3000 0.003020 0.005160
0.COC245 0.000245 0.000320

0.001820 0.002780 0.0C4880
0.000191 0.000435 0.000)1.

0.017560 C.008360
C.000587 0.OuOa07

0.008740 0.001560
0.000416 0.000176

0.002460 0.0
0.000222 0.0

0.000320 0.0
0.000080 0.0
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ACCUBACT (STAUCAID DEVIATIO)

3 4 5 6 7 8 9 10 11 12

0.000C20 0.0
C.0CCC2C 0.0

C.00C0iC 0.0C0C6C
0.00C00 0.000C35

0.C 0.0
0.0 0.C

c.C C.0C004c
0.0 0.OCOC2E

0.C0002C 0.C
0.C00020 0.0

C.0 0.CCCC2C
0.0 0.000020

C.C 0.0
0.0 0.0

C.CCCC2C C.0
0.C0CC2C 0.0

C.0CCC2C C.CCC1CC
0.CccC2c 0.0C0Cl5

c.c c.ococec
0.C 0.OCOC4C

0.000060 0.000040
C.000C3! 0.CC0C2E

C.CCCC2C 0.OC0C4C
0.000C2C 0.000Cit

0.000200
0.000063

0.000100
0.000045

0.000C80
0.000040

0.0CC180
0.000060

0.0CC60
0.000040

0.000080
0.000040

0.000100
0.00C045

0.0CC320
0.000080

0.00C240
0.000069

0.0CC0 
0.00C060

0.000200 0.0
0.000063 0.0

0.0014680 0.002340
0.000172 0.000216

0.001000
0.000141

0.000820
0.000128

0.001000
0.00014 1

0.000900
0.000134

0.000840
0.000130

0.001120
0. 000150

0.001220
0.000156

0.000880
0.3001..,

0.012600
0.000499

0.009260
0.000418

0.009140
0.000026

0.008240
0.000400

0.008000
0.000398

0.007620
0.000389

0.0C56 0
0.000340

0.003260
0.000255

0.000160 0.000400 0.001240
0.00CC57 0.000696 0.00J157

0.00C120 0.0003J0 0.00060
0.C00049 0.000077 0.000096

0.0
0.J

0.0
0.0

0.012220
0.000491

0.089720
0.001178

0.187700
0.001706

0.211600
0.0018#7

0. 148820
0.001592

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000140
0.000053

0.006720
0.000365

0.027760
0.000735

0.065040 0.031200
0.001106 0.000778

0.020740 0.021560
0.000637 0.000650

0.005320 0.007940
0.0003..5 0.000397

0.001620 0.00260
0.000180 0.000412

0.000500 0.000880
C.000100 C.000133

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000240
0.000069

0.003500
0.000264

0.011120
0.000469

0.010260
0.000451

0.007660
0.000395

0.003500
0.000264

0.001440
0.000170

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020 0.0
0.000020 0.0

0.000320 0.000040
0.000080 0.000028

0.002900 0.000620
0.000240 0.000111

0.005480 0.002200
0.000330 0.000210

0.004800 0.003180
0.000309 0.000252

0.002860 0.001700
0..00239 0.000184

0.001720 0.001540
0.000185 0.030175
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0.001600
0.00C19C

0.0C222C
0.00021C

0.00146C
0.C00171

0.0021CC
0.000205

0.003220
0.0C0<3

0.0C31Ec
0.00cO5

0. CC1E2C
0.0co tea

0.0C teec
0.000172

N

0.Ou 1880
0.00C194

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.3

0.3
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.3
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

1
1

2
2

3
3

4
S

5

5
6

7
7
7
E

9
9

10
10

11
11

12
12

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.000080
0.000040

0.000400
0. 000089

0.001380
0.000166

0.001430
0.000167

0.002220
0.000210

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000060
0.000035

0.000140
0.000053

0.000660
0.000115

0.001420
0.000168

0.004140
0.000287
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1
1

2
2

3
3
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5
5

6
6

7
7

8
8

9
9

10
10

11
11

12
12

3 4 5 6 7 8 9 10 11 12

0.0
0.0

0.C
0.0

0.0
C.C

0.0
0.C

0.c
0.0

C.C
0.0

0.C
0.C

0.0
C.C

0.C
0.C

C.C
0.0

0.C
0.C

C.0
C.0

0.0
0.C

0.0
0.c

0.0
0.c

c.0
0.0

0.c
0.0

0.0
0.c

c.0
0.0

0.0
0.0

0.0
0.0

c.c
0.C

0.C
0.C

0.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.c

0.0
0.0

0.C
0.0

0.000040
0.000028

0.000060
0.000035

0.000140
0.000053

0.000540
0.000104

0.000720
0.000140

0.000140
0.000053

0.000040
0.000048

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000380
0.000087

0.003460
0.00026 3

0.022 540
0.000664

0.082860
0.301233

0.134400
0.001525

0.094680
0.001309

0.034560
0.000817

0.004860
0.000311

0.000340
0.000u8:.

0.0
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.000360
0.000C85

0.002960
0.000243

0.014740
0.000539

0.052940
0.001001

0.097640
0.001327

0.079140
0.031207

0.034700
0.000818

0.007420
0.000384

0.000720
0.000120

0.000040
0.000C28

0.0
3.0

0.0
0.0

0.000100
0.000045

0.000180
0.000060

0.001560
0.000176

0.007600
0.000i88

0.026140
0.000714

0.048080
0.000957

0.035900
0.000832

0.015620
0.000555

0.003460
0.000263

0.000320
0.000080

0.000040
0.000028

0.0
0.0

0.000020
0.000020

0.000040
0.000028

0.000260
0.000072

0.001900
0.000195

0.006620
0.000363

0.019240
0.000614

0.023860
0.000683

0.018540
0. u00603

0.006420
0.000352

0.001680
0.000184

0.000d.40
O. 00G069

0.0
0.0

0.0
0.0

0.000040
0.000028

0.000060
0.000035

0.000360
0.000085

0.001960
0.000198

0.006340
0.000355

0.013680
0.000519

0.012140
0.000490

0.008120
0.000401

0.003200
0.000253

0.000560
0.000106
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AND ACCURACY (STANDAPD DEVIATIuN)

2 3 4 5 6 7 8 9 10 11 12

0.00000 0.0
0.0000Ib 0.0

0.000060 0.000080
0.000035 0.000040

0.000120 0.44G02R0
0.0C004c 0.000E75

G. 000100
0.000045

0.000140
0.000053

0.000660
a.ock)115

0.000200 0.000400
0.000063 0.000089

0.000420 0.000920
0.000092 0.000136

3.00140 0.001720
0.i00171 0.000x07

CUIEGC3I 1

0.3
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000100
0.000045

0.000480
0.000096

0.031300
0.000161

0.005040
0.000317

0.008560
0.000412

0.007920
0.000396

0.003340
0.000258

0.001220
0.000156

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000060
0.000035

0.000120
0.000049

0.000540
0.000104

0.001720
0.000185

0.003560
0.000266

0.004580
0.000302

0.003180
0.003252

0.001480
0.000172

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000080
0.000040

0.000160
0.000057

C.000740
0.000122

0.002000
0.000200

0.004520
0.000100

0.004960
0.000314

0.009840
0.000441

1

1

2
2

3

0.0
0.C

0.C
C.0

C.CCCC1C
0.000C'6

0.0
0.0

0.c
0.c

0.3C0C
C.000CiC

0.0
0.0

0. CC40
0.0:C028

0.COCC401
0.0Ccc.68

0.000783
0.000125

0.002900
0.000240

0.014120
J.000528

0.002220
0.000210

0.00 72 40
0.000379

0.314090
0.000527

0.004520
0.000303

0.006620
0.000363

0.005840
0.000341

C.010600
0.000458

0.0028113
0.000238

0.000060
0.000035

r1a



4

5
5

6
6

7
7

8
8

S
9

10
10

11
11

12

12

0.0
0.c

0.000C8u
C. CCCCeC

C.CCC26C
C.C0OC72

C.C0C!EC
c.Coc108

0.0012;c
0.0001!7

0.C11700
o.ooC4e1e

C.OC4EoC
C.OCC31C

a.CCC4EC
C.C0CCSE

C.ccCC6C
0.00C03!

0.000060 0.000140
C.CC0C3! C.CCCCS3

0.0C014C 0.000320
0.000C5. 0.000080

C.CCC6C 0.0CC68C
0.CC0C'e 0.000117

0.CCOEaC 0.0C1060
0.00011: 0.000146

0.001440 0.003760
0.CCC17C C.C0C273

o.oi7ieo 0.o3tO6C
0.0C0589 0.000834

C.CC112C C.CCC3C
0.CC01SC 0.C0C0Od5

O.C 0.0
0.0 0.0

C.C 0.0
0.C 0.0

0.000200
0.000063

0.000680
0.000117

0.001620
0.000180

0.003400
0.000260

0.030760
0.000772

0.044280
0.C090

0.0
0.0

0.0
0.0

0. ̂
0.0

0.04540 0.028020
0.0006b4 0.000738

0.056720 0.030240
0.001034 0.000766

0.055040 0.003260
0.C01020 0.000255

0.000820 0.002080
0.0001z8 0.000204

0.002100 0.005760
0.000205 0.000319

0.004440 0.0194L0
0.000297 0.000617

0.013620 0.102000
0.000510 0.001j57

0.104540 0.068600
0.001368 0.001130

0.016440 0.000020
0.000568 0.000010

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.005760
0.0003 8

0.027580
0.00u7i2

0.089j00
0.001275

0.075000
0.001178

0.001480
0.000172

0.0
0.0

0.0
0.0

0.0
u.0

0.0
0.0

CC5SECCE1CE 10
CC SECOESCE 10

EBCeAEIIIII

CIIEGCEI 1

1

1

2
2

3
3

"

5

6
6

7
7

8
8

0.0
0.0

0.C
0.c

C.C
0.c

C.c
C.C

C.C
0.c

c.c
0.0

C.CCCC2C
0.C00C'

C.CCCCeC
0.CCCC4C

NEEF
BESl

.* VIFTICAL
C UCFIZCITAL

AML ACCUBAC! (STAUDAID DEVIATION)

2 134 5 6 7 8 9 10 11 12

0.0
0.0

0.0
0.C

0.0
0.0

C.CCCC2C
0.OCCC2C

0.0
0.0

0.0
0.0

0.0c0C1CI
0.000C2E

0. CCC6C
0.CC0072

0.0
0.0

0.0
0.0

0.0C0080
0.000040

0.00C100
0.00CC45

0.000040
0.0000'8

0. CCC 120
0.C0C049

0.0CC280
C.000075

C.CCC0S60
0.CC140

0.000080
0.0000140

0.0C0140
0.000053

0.00014C
0.00005.E

0.000200
0.000063

0.000500
0.000100

0.000740
0.000122

0.002880
C.000i40

0.003940
0. 0402d0

0.001240
0.000157

0.001120
0.000150

0.002220
0.000 10

0.003560
0.000267

0.005120
0.0013-19

0.0C8500
0.000411

0.022900
0.003669

0.017'00
0.0005& 1

0.017540
0. 0005b7

0.020000
0.000626

0.039000
0.000866

0.069280
0.001136

0.118540
0.00144b

0. 165020
0.001660

0.173160
0.001694

0. 1.3100
0.0'.)14t,9

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

O.0
0.0

0.001900
0.00C195

0.059940
0.0010C2

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0046b00
0. 0u0303

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000620
0.000111

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.00ol
0.000060

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.000060
0.000035

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000160
0.000057

0.000840
C.000130

S C.CCCC6C C.CCCCsC 0.0C0140 0.031180 0.005240 J.u1b64d 0.035600 0.032500 0.01b640 J.008340 3.005060 3.004920

0.004960
0.000314

0.L
0.0

0.0
0.0

0.0
0.0

0.0
0.u

0.0
0.0

0.0
0.0

0.0
0.0

O.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

N

0.013440
0.000515

0.000560
0.003106

0.0
0.0

0.0
0.0

).0
0.0

0. 0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000120
0.0000049

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0



0.000569

0.001060
0.000146

0.000020
0.000020

0.000020
0.000020

0.000829 0.000793

0.000920 0.000760
0.L,00136 0.000123

0.000100 0.000060
0.000045 0.000035

0.0 0.0
0.0 0.0

0.000572

0.000820
0.000128

0.0
0.0

0.000020
0.000020

COUSECIEICE UEE5 3 VE6IICAL
COSEcEICE IUEEE 6 HCSIZONIAL

I3CeAmsDILI

CATEGCBI I

iNt ACCUDACT

2

4STAUDADD DEVIATION)

3 4 5 6 7 8 9 10 11 12

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.000020 0.0
0.000020 0.0

0.000040 0.0
0.000028 0.0

0.000160 0.000020
0.000057 0.000020

0.019380 0.000440
0.000617 0.000094

0.112040 0.04.840
0.001411 0.000916

0.007040 0.033460
0.000374 0.000804

0.000300 0.000760
0.000077 0.000123

0.000020 0.000100
0.000020 0.000045

0.0 0.0
0.0 0.0

COUSECEiCE buPEEE
cCSECECEI IAEEi

4 VEFIICAL
' HCFIZONTAL

9

10
10

11
11

12
12

0.000035

0.0
0.C

0.0C002C
C.OOCC2C

0.0
0.C

0.000C2C

0.000020
C.0C0C2C

0.0COC20
0.0C0C2C

0.0
0.0

0.000049

0.000080
0.000C40

0.000040
0.000028

0.0
0.0

0.000154

0.000440
0.000082

0.000080
0.000040

0.0
0.0

0.000323

0.000740
3.000122

0.000100
0.000045

0.000020
0.000020

0.000407

0.000760
0.000123

0.0
0.0

0.0
0.0

0.000317

0.000340
0.000082

0. 000020
0.000020

0.0
0.0

0.000313

0.000480
0.000098

0.000020
0.000020

0.0
0.0

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11

11

12

12

0.c
C.C

0.c
0.0

0.0
0.C

0.C
C.C

0.C
0.C

0.0
0.0

0.0
0.0

0.C
0.0

C.c
0.c

c.C
0.C

C.C
0.0

c.c
0.0

0.0
0.0

C.C
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.C
0.0

0.c
0.0

0.c
0.0

0.0
0.0

C.c
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.c

0.0
0.0

0.c
0.0

0.0
0.0

0.c
0.0

0.000860
0.000131

0.000300
0.000077

0.000360
0.000085

0.000080
0.000040

0.000040
0.000028

0.000020
0.000020

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.017640
0.000589

0.020880
0.000639

0.041020
0.000867

0.072760
0.001162

0.122780
0.001468

0.100s60
0.001343

0.002520
0.000224

0.000200
0.000063

0.0
0.0

0.000020
0.000020

0.0
0.0

0.0
0.0

0.000360
0.000085

0.000080
0.000040

0.000060
0.000035

0.000320
0.00008C

0.001340
0.000164

0.073920
0.001170

0.179300
0.001716

0.034640
0.000918

0.000620
0.000111

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.010880
0.000464

0.034340
0.000814

0.001140
0.000151

0.000100
0.000045

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.004500
0.0002 99

0.022240
0.000659

0.001100
0.000148

0.000080
0.000043

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.002060
0.000203

0.011760
0.000482

0.001320
0.000162

0.000080
0.000040

0.000020
0.000020

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000180
0.000060

0.003640
0.000269

1..016
7
00

0.000573

0.001660
0.000182

C.000 100
0.000045

0.000020
0.000020



0-

EUCEAEIII I APE ACC06ACI (SIANDARD DEVIATICN)

CAICcI I 3 4 5 6 7 8 9 10 11 12

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11

11

12
12

0.00004c
C.ooOC2e

C.C
0.0

0.000040
0.C0CC2E

0.00CCC
0.000C3!

0.CCc4C
0.000Cs8

C.C
0.0

0.0
c.C

0.0
0.c

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.C

0.000060 0.000380
0.000C3! 0.000087

0.C 0.C0C0O6C
0.C 0.000035

0.000060 0.000060
0.CC0C35 0.O00C3S

0.cC01CC 0.000180
0.000C4! 0.00C060

0.CCC14C 0.000360
0.0C0C5! 0.000085

0.C 0.000700
0.0 0.000118

0.000020 0.000080
0.0C00C2C 0.000040

0.C 0.0C0020
0.0 0.000020

0.0 0.0
0.0 0.0

0.C 0.0
0.0 0.0

0.0 0.0
0.0 0.0

c.0 0.0
0.0 0.0

0.001880
0.000194

0.0C0960
0.000138

0.000840
0.000130

0.0C0920
0.000 136

0.001420
0.000168

0.003060
0.000247

0.001100
0.000148

0.000020
0.000020

0.0
0.0

0.000020
0.000020

0.0
0.0

0.0
0.0

0.002960
0.000243

0.003340
0.000258

0.004600
0.000303

0.008080
0.000400

0.010820
0.000463

0.018720
0.000606

0.015300
0.000549

0.002460
0.000222

0.000880
0.000103

0.000560
0.000106

0.000140
0.000053

0.000120
0.000049

COESECUEICE IUDEEF 4 YEITICAL
COUSEGUEUCE U0HEE 6 8CIIZCMTAL

RCBAEIIIT AWE ACCOBACY (STANDARD DEVIATION)

CATEGC6I 1 2 3 4 5

1
1

2
2

3
3

4
4

0.0
0.c

G.0
c.0

c.c
C.0

c.0
0.0

0.0
0.c

0.0
0.0

0.C
0.0

c.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.0000.0

0.000020
0.000020

0.000u20
0.0000.0

0.000800
0.000126

0.000760
0.000113

0.001280
0.003160

0.C02660
0.00J*i30

6 7 8 9 10 ' 11 12

0.001240
0.000157

0.001520
0.000174

0.002610
0.000229

0.007160
0.040377

0.001600 0.002300 0.002380
0.000179 0.000214 0.000218

0.001860 0.002460 0.004280
0.000193 0.000222 0.000242

0.004060 0.010380 0.011080
0.000284 0.000453 0.000468

0.020340 0.024860 0.012440
0.000o 1 0.000696 0.300496

3.003160
0.000251

0.003660
0.00027C

0.009360
0.0004.1

0.02.280
0.000674

0.369700
0.001139

0. 163720
0.001655

0.182320
0.001727

0.142780
0.001565

0.078440
0.001202

0.036960
0.000844

0.016960
0.000577

0.013380
0.000514

0.003040 0.002460
0.000246 0.000.22

0.00.900 0.003580
0.000279 0.000267

0.010020 0.007520
0.000445 0.000386

0.02.480 0.012760
0.000677 0.000502

0.043960 0.010380
0.000917 0.000453

0.011660 0.001220
0.000480 0.000156

0.002380 0.0
0.000218 0.0

0.000020 0.0
0.000020 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.001760
0.000187

0.002180
0.000209

0.004480
0.000299

0.006300
0.000354

0.003140
0.000250

0.000240
0.000069

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.-0
0.0

0.0
0.0

0.001260
0.000159

0.001600
0.000179

0.002380
0.000218

0.002980
0.000244

0.001020
0.000143

0.000040
0.000028

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000820
0.000128

0.001080
0.000147

0.001640
0.030181

0.0.01320
0.000162

0.000640
0.000113

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.001460
0.000171

0.001100
0.000148

0.001440
0.000170

0.001700
0.000184

0.000680
0.000117

0.000040
0.000028

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.002260
0.000212

0.004620
0.000303

0.006400
0.000357

0.006540
0.000462

0.002860
0.000239

0.002500
0.000223

0.002920
0.000241

0.003020
0.000245

0.005840
0.000341

0.003440
0.000262

0.003680
0.000271

0.004080
0.000285



0.0 0.0C0020 0.006640 0.027200 0.061980
0.C 0.000020 0.000363 0.000727 0.001078

5
5

6
6

7
7

e
e

9
9

10
10

11

11

12
1

0.0
0.c

c.c
0.0

c.c
0.c

0.c
0.0

0.0
0.0

C.C
0.0

0.c
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

c.0
0.0

0.0
0.0

0.0
0.0

0.c
0.c

C.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.000040
0.000028

0.000040
0.000028

0.000120
0.000049

0.0C0340
0.00008

0.000340
0.000080

0.000720
0.000120

CCOSECDIUCE 5 OEIF
COISECUEICE 3O5EE

5 VIETICAL
6 DCBIZO1UAL

SbCEIEIIIIR

CAiiGCcu 1

AlE ACCURACY (STANDARD DEVIATION)

2 ? 4 5 6 7 8 9 10 11 12

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.C
0.C

0.0
0.0

C.C
0.0

C.0
C.C

0.0
0.0

0.0
0.0

0.C
0.0

0.c
0.C

0.0
0.0

0.0
0.0

0.0
0.0

'.C

0.0

C.C 0.C
C.C 0.0

0.0
0.0

0.0
0.0

0.000020
0.000020

0.000080
0.000040

0.000380
0.000087

0.001200
C.000155

0.0
0.3

0.0
0.0

0.0
0.0

0.000020
0.000020

0.0
0.0

0.000220
0.000066

0.0C1580
0.000178

0.017480
0.000566

0..s58780
0.002145

0.0
0.0

0.0
U. 3

0.0
0.

0.0
0.0

0.000120
0.000049

0.000200
0.000063

0.002620
0.000229

0.023720
0.000681

0.263100
0.001969

0.000900
0.0001.4

0.0
0.0

0.0
C.0

0.0
0.0

0.000040
0.000028

0.000560
0.000106

0.002260
0.000212

0.014220
0.000529

0.089400
0.001276

0.032520
0.000793

0.0
0.0

0.0
0.0

0.000040 0.000060
0.000048 0.000035

0.000080 0.000020
0.000040 0.000020

0.000360 0.000200
0.000085 0.000063

0.001640 0.000980
0.000181 0.000140

0.006880 0.003180
0.000370 0.000252

0.021580 0.006140
0.000650 0.000349

0.044860 0.013880
0.000926 0.000523

0.003180 0.021340
0.0q 0252 0.000646

0.0 0.000660
0.0 0.000115

0.017200
0.000581

0.085440
0.001250

0.119140
0.3C1449

0.0 77860
0.001198

0.037140
0.000846

0.016700
0.000573

0.012460
0.000496

0.037120
0.000845

0.011960
0.000486

0.000080
0.OOC040

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.120420
0.001455

0. 102660
0.001357

0.026040
0.00071 c

0.001340
0.000164

0.000060
C.000035

0.000080
0.000040

0.000320
0.000080

0.0<<160
0.000658

0.015360
0.000550

0.001100
0.000148

0.0
0.0

0.0
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.009920
0.000443

0.006 360
0.300356

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.005620
0.000334

0.002490
0.000C22

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.003640
0.000269

0.000300
0.000077

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.005120
0.000319

0.000140
0.000053

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
J.0

1

2
2

3

4
4

5

6
E

7
7

e
8

0.0
0.C

0.0
0.C

c.C
0.0

c.C
0.0

c.c
C.c

0.0
C.c

C.C
C.0

C.c
0.c

S C.C
5 C.C

0.000040
0.000028

0.000060
0.000035

0.000040
0.000028

0.000540
0.000104

0.001260
0.000159

0.002240
0.000211

0.003920
0.000279

0.009240
0.000428

0.01046C
0.000455

0.0
0.0

0.0
0.0

0.000120
0.000049

0.000280
0.000075

0.000480
0.000098

0.000820
0.000128

0.001320
0.000162

0.001520
0.000224

0.004720
0.000307

0.000020
0.000020

0.000060
0.000035

0.000120
0.000049

0.000240
0.000069

0.000383
0.000087

0.000460
0. COO096

0.001060
0.000146

0.001640
0.000181

0.002260
0.0002;1

W.1



10 0.C 0.0 0.0 0.) 0.0 0.0 0.0 0.0 0.0 0.030160 0.004940 0.004180
10 C.C 0.0 0.0 0.0 0.0 0.0 0.j 0.0 0.0 .0)00O57 0.000314 0.000289

11 0.C 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000040 0.005460
11 0.G 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00002e 0.000330

12 C.C 0.C C.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.006420
12 0.0 O.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.000357

faE CE JCIb2 OIS5IEO!ICIES 1 5J0 3



E3CEEILTI E13 CAIEGC3T SKETCH IB'HALF CATEGORY iNTERTALS

CATEG01 PROBABILITY

CCmECgEiCE I

0.0
1.C00
1.c00
2.c00
2.c00
3.000
3.CCC
4.000
*.0Co
5.000
!.CCC
6.000
e.Co
7.C0C
7.ccC
e.000
8.000
9.000
5.C00
10.00
10.00
11.CC
11.00
12.00
12.00
13.CC

CCISEQUICE 2

0.0
1.coc
1.c00
2.COC
'.c00
3.CCC
3.000
4.c00
*.c00
.0CCC

.C0c
6.Co O
E.C00
1.CCC
7.000
e.CoC
e.oOC
S.C0C

S.000
10.00
10.0C
11.CC
11.00
12.00
12.CC

0.0
0.0
C.8000e-04
0.0
0.80003-04
0.12003-03
0.2800E-03
0.8400E-03
0.38803-02
0.2105
0.3907
0.3665
0.2519
0.1883
0.1496
0.1248
0.1006
0.74725-01
0.5616E-01
0.3796E-01
0.22321-01
0.1260E-01
0.5120E-02
0.2120E-02
0.52003-03
0.3600E-03

0.80003-04
0.24001-03
0.5200E-03
0.2040E-02
0.59603-02
0.1476E-01
0.37042-01
0.7452E-01
0.1255
0.1803
0.2158
0.2327
0.2230
0.2040
0.1748
0.1360
0.1050
0.7588E-01
0.60483-01
0.4020E-01
0.3088E-01
0.2004E-01
0.13*0E-01
0.9000E-02
0.6040E-02

I

""

I

"""

I

I
I
I
I
I
I

I

I
I
I
I
I
I"

I"

"""

I.
I
1
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I.
I.

SKETCH

"

0

0

* ------ - - -N M



13.0C

CCSECOECE 3

0.0
1.c0 C
1.C0c
2.CCC

3.C0C
.J.c0c

x.c000
4.c00
5.C0C

6.cc
6.000

Q.CCCE.00

7 .000

7.C0C
E.CCC0

E.c0C
9.CCC
9.C00
10.0c
10.00
11.0c
11.00
12.00
12.00
13.OC

CCISEQOENCI 

"

0.0
1.000
1.060
2.CCC
2.000'.c00
3.COC
3.000

3.COC
5.CC00

6.CGc
5.00
7.C0C
6.000
eco'
5.C00

10.00
10.0c
11.CC
11.00
12.0C
12.CC
13.CC

CCieCcitCE S

0.1172E-01 I 

*

0. 1668E-31
0.6440E-02
0. 110E-01
0.1836E-01
0.2416E-01
0.3012E-01
0. b76E-01
0.6176E-01
0. e60E-01
0.1102
0. 1382
0.1688
0.1800
0.1986
0.2052
0.2121
0.2115
0.1817
0.70608-01
0.1028E-01
0.2360E-02
0.7200E-03
0.24009-03
0.8000E-04
0.40002-04
0.0

0.1820E-01
0.8720E-02
0.116.E-01
0.1788E-01
0.2504E-01
0.3512E-01
0.49763-01
0.6952E-01
0.9280E-01
0.1243
0.1603
0. 1885
0.2103
0.'114
0.1910
0.1590
.0.1316
0.9324E-01
0.6540E-01
0.4504E-01
0.3004E-01
0.2012E-(s1
0.1408E-01
0.8960E-02
0.7160E-02
0.1088E-01

I--- ----------------------------------
I 

*

1 

"

I 

"

1 

"

I 

"

I 

"

I 

"

I 

"

I 

"

I 

"

I 

"

I 

"

I 

"

I 

*

I 

*

I 

"

I 

"

I 

"

I S

I"

"

I-- --------------------------------------------

I"

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I 

'

I.

""*



0.0 0.4000E-04 * - --
1.CCc 0.12OCE-03 

"

1.CCC 0.2003E-03 

*

2.CCC 0.2400E-33 

"

.CCC 0.5i003-03 

"

3.CCC J.7600E-03 

"

3.COC 0.29202-02 

*

8.CCC 0.6000E-02 

*

4.000 0.1444E-01 I"
5.CCC 0.3616E-01 I 

*

!.COC 0.9980E-01 1 

*

6.C00 0.355b I

6.C00 1.132 I
7.CCC 0.1281 I 

*

7.C0C 0.6880E-01 1 S

5.C0C 0.4504E-01 1 I
8.CCO 0.3080E-01 

*

9.000 0.2104E-01 I"
9.COC 0.1516E-01 I
10.00 0.1084E-01 

"

10.CC 0.7720E-02 

*

11.00 0.6360E-02 

"

11.00 0.86403-02 

*

12.CO 0.3120E-02 

*

12.CC 0.1960E-02 

*

13.00 0.77603-02 

*

CCUSEGOEUCI 6

0.0 0.0 "-------------
1.C00 0.0 

"

1.CCC 0.0 

*

2.C00 0.0 

*

2.CCC 0.0 

*

3.000 0.0 

"

3.CCC C.0 

"

4.000 0.40003-048"
4.CCC 0.3320E-02 

*

5.00C 0.1616 I
S.C'' 0.5946 I
6.C0t 0.3622 I
6.C0C 0.2192 I
7.C0C 0.1570 I s
7.C0C 0.1210 I 

"

0.CoC 0.90323-01 I 

"

6.C00 0.6692E-01 1
S.C0C 0.5056E-01 1
9.CCO 0.4236E-01 I 

"

1C.CC 0.3188E-01 1
10.C0 0.2448E-01 I 

"

11.C0 0.16883-01 1"
11.00 0.14003-01 I"
12.CC 0.1152E-01 I"
12.00 0.83603-02 I"
13.CC 0.2472E-01 I 

"



C(L 1IIC&DL LiS1IIETIC 1 S OF CONSEQUENCLS -JUtl ' - w(r Nua.tI = 4 u025

SEEC1IVI SInuLATICa C [riTMCN1AL COEQ!JUENLES

LIuI Ci U CCDITIGUAI SINULATINU .TCLES MSA= 5J00
L81l IC Ub6f1EVEC CCiL. SINUL. CYCLE: ,M= 21J000
11111 C1 E iPELIlEL COML. CAIDS FOR JO1 5 NSC- 0 0ITH TOLERANCE =

CCNSEIUEICE 1 LIuI1 TYPE= 0 VALUE= 25.C00
CCISI UElCE 0 11"11 TiFE= 0 VALUE= 0.3
CCISICULICE G LIAI TIFE= 0 VALUE= 0.0
CCbSECUEICE 0 LIul1 ITFE= 0 VALUE= 0.0

LISIT ITE 0 BEAS LCUEI LISIT, 1 EAN SUPPER L
TCLEIIUCI as a imaciuC. ov SIA*L*3D DEVIATION

lUIEEO O1 F ElCATIciC CYCLES
06CCc12ICAi Cs c000c
CCUEIIICS[1 3 s 14404

SEIIEIIC CCICITI , UI 1 486

fuACIuCs SAuISEuuG CCmDIIIC s i0/US =0.248080

tiaCIICi SA2ISI!IIG PELIEVEC CONDITIONS IE/UL=0.250920

0.01

INIT

EGA ECIICIIEL CGSECUENCES Mi1 UNRELIEVED CRITERIA
suauzszCS uCs *c a1440 RESPONSE S. CUNSLQUENCES

ShILE CCN[ICIONL BEAN AND OTHER CHARACTERISTICS IM JOBI 4 (RESPCISE SURFACE CONSEQUENCES)
CI mCRI 4C602
CCISEQUDEC sEaN VALUE STANDARD CEVIATION SCCS3 SCCne

1 34.2j06  7.2.376 .54.199 9583.69

2 18.2922 0.81d494 0.353969 1.92595

3 C.928E63 0.147j14E-31 0.144541E-05 0.213855E-06

4 C.550627 3.6iJ711E-02 -. 359261E-06 0.121129E-07

c 0.190767 0.636294E-01 0.577402E-01 0.194215E-03

6 0.3JRi65 0.1bJ6b8 U.806151E-04 0.5718696-02



CCIXI ICUAL CISTAlSUTIOUS

(a$ILIIICaI USCOUCITIQOAL boalutS IU TITLIS)

CCWSEGUEUCI 1

CAEGC5I Ul S el

1 0.250000 C2
2 0.325x021 C2
3 C.40003E 020 C.4756C5E 02
5 0.55CE07E 02
6 0.626CC8E C2
7 0.7C12103 C2
* 0.7764121 C2
9 0.851610E 02

10 C.9266156 C2
11 0.1C01022 C3
12 0.107722E C3

CCsESIEUCA 2

cauEGccs LCUES a

1 0.1461082 02
2 C.ISCE51E 02
3 0.155554E C2
* 0.102571 C2
S C.1645613 02
6 0.169664 1C2
7 0.1743671 C2
8 C.179C701 02
9 0.163773E C2

10 0.169476E C2
11 0.153179E C2
12 C.15766i1 C4

CCUSECUICA 3

CaTECi lCUES S

1 0.664265E 00
2 C.714057E CC
3 C.74529E CO
* C.7752611 00
5 C.6055531 CO
6 0.6359251 CO
7 0.866257E 00
6 C.6565691 CO
9 C.926Si13 00

10 C.9572!31 CO
11 C.9E7565E CC
12 0.1C17921 Cl1

CCSECUKEC 4

Ca.Cc5I fICia I

1 C.5367111 CC
2 C.54C7VSE CO

stam= C.190536E 02 SIAWDAID DFVIATICl* 0.153403E 02 SCALE= 0.50

u5991 a CCUrs

C.3252C23 02 6190
C.4004031 02 J6.d
0.475EC51 02 1630
C.5501C73 02 614
C.6260C#E 04 111
0.701210! 02 11
C.77641& 02 0
0.8516131 02 0
C.9268151 02 0
C.1002C21 03 0
0.1077223 03 0
C.1152422 03 0

3183, 0.1743673 02

PP1 3 COUNTS

0.1501513 02 0
0.15554! 02 4
0.1602573 02 13
C.1649(0! 02 68
0.1696(43 02 3&4
0.1743671 02 1103
0.179C701 02 2670
0.1637733 02 3101
C.188476! 02 2412
0.193179E 02 1434
C.1962M 02 698

C.20s5E53 02 577

eal,. C.866257E 00

UPPE COUNTS

0.714571 00 0
C.744929! 00 0
C.7752(1E 00 0
C.80553 00 0
C.8359253 00 0
C.8662S73 00 0
0.8965E93 00 -7
C.9269 11 CO 5916
C.9572532 00 6213

C.9875e51 00 312
0.1017921 01 23
C.104eS53 01 3

eEAs C.561240E 00

OFFES 3 COUNTS

C.5407992 00 d1

C.5446Et7 00 9to

PSOBABILII!T

0.49903256
0.29409866
0.14753300
0.04950016
0.00894872
0.00088681
0.0
0.0
0.0
0.0
0.0
0.0

STANDARD DAVIATIGCI

PBOBABILZIY

3.0
0.00032248
0.00104805
0.00548210
0.04612060
0.08892292
0.21525311
0.25000000
0.19e45336
0. 1156078a
0.05627217
0.04651725

STANDARD DEVIATION=

PROBABILITY

0.0
0.0
0.0
0.0
0.0
0.0
0.00298291
0.46888095
0.50088680
0.02515S.17
0.00185424
0.00024186

STANDAPD DEVIATIC3=

P8CBA6ILIT!

0.06860685
0.U 748951.

ACCUbaC I

0.0044d940
0.00409106
0.00218422
0.00194759
0.00084557
0.00026726
0.0
0.0
0.0
0.0
0.0
0.0

0.9436242 00

ACCURACY

0.0
0.00016121
0.00049052
0.00066298
0.00143207
0.00255566
0.00369027
0.00388794
0.00355363
0.00267101
0.00206914
0.00109096

0.6066416-01

ACCUSAC!

0.0
0.0
0.0
0.0
0.0
0.0
0.00048966
0.00448070
0.00408940
0.00140599
0.00038628
0.0001j962

0.a17644L-02

ACCURACT

0.03226970,
0.0J.jbi4.

PERCENT

0.900 P/C
1.391 P/C
2.158 P/C
3.935 P/C
9.449 P/C

30.138 P/C
100.000 P/C
100.000 P/C
100.000 P/C
100.000 P/C
100.000 P/C
100.000 P/C

SCALE 0.50

PERCENT

100.000 P/C
49.992 P/C
17.720 P/C
12.093 P/C
5.483 P/C
2.874 P/C
1.714 P/C
1.555 P/C
1.827 P/C
1.483 P/C
3.677 P/C
4.065 P/C

SCALE= 0.50

PERCENT

100.000 P/C
100.000 P/C
100.000 P/C
100.000 P/C

100.000 P/C
100.000 P/C

16.415 P/C
0.956 P/C
0.896 P/C
5.590 P/C

20.832 P/C

57.728 P/C

SCALES 0.50

PEPCEb r

3.306 P/C
3.156 P/C



o.s4esic. Co
C.553066E 00
0.557152E 00
C.561240E 00
C.565328E 00
0.569.17E 00
C.5735C5E 00
C.577593E 00
C.Sel6e1E 00
C.515769E 00

0.15237015
0.27595931
0. .3819 7

j5

0.08481111
0.00515962
0.0
0.0
0.0
0.0
0.0

0.003.-680
0.00401350
0.004 4786
0.00450150
0.00064349
0.0
0.0
0.0
0.0
0.0

CONSICUENCE 5 lEAnN C.15e810e 00 STANDARD DEVIATION* 0.795816E-01 SCALE 0.50

-0.7993491-01
-C.Cc 1441E-C1
-0.353336E-C3

C.394375E-C1
C.792282E-C1
0.119C191 CO
0.156610E CC
C.1986011 00
0.2383911 CO
0.2781E2E CO
0.3179733 CO
C.3577641 CO

0ppe a COUNTS

-0.401.41E-01
-0.3533C75-03

C.394374E-01
0.79s22E-01
C.119019E 00
C.158610 00
C.1986C1E 00
0.238391E 00
C.278162E 00
C.3179736 00
0.357764E 00
0.3975561 00

CCNSECUENCE 6 BEAM= 0.1465913 00 STANLAID DEVIATION= 0.172876E 00 SCALE= 0.50

CITEGCNI 10913 3

-O.372C382 CO
-0.265599E CO
-0.199161! CO
-0.1127233 CO
-C.2626691-01

O.6C15331-C1
0.1465911 00
0.2330301 CO
C.31S4681 00
0.4C5506E CO
0.6S23466 00
C.578782E CO

-C.285599E 00
-C.199161E 00
-0.112723E 00
-C.262869E-01

0.601533E-01
C.1465911 00
0.233030E 00
0.319468E 00
C.405906E 00
C.492344E 00
0.5787E2E 00
C.665221E 00

3

S
6
7
a
9

10
11
12

C. sees7E
c.5 Se76e
C.553C66E
0.557152!
C.5E1 ;.E
0.5es32ei
0.5694176
0.5735CS!
0.577593E
0.5E 1661E

Co
Co
CO
00
CO
cC
00
Co
CO
00

1890
3423

6195
1052

64
0
v)

0
aI
0

CATICCI LCU3 U

W,

2.118
1.454

1.256
2.949

12.468
100.000
100.000
100.000
100.000
100.000

P/C
P/C
P/C

P/C
P/C
P/C
P/C
P/C
P/C
P/C

1
2
3

"

5
6
7
6
9

10
11
12

PERCENT

0

9

71
373

3426
4727
1852
894
458
a75
318

PROBABILITY

0.0
0.00008062
0.00072557
0.00572396
0.03007094
0.27620119
0.38108671
0.14930665
0.07207352
0.03692357
0.02217026
0.02563689

ACCUDAC!

0.0
0.00008062
0.00024177
0.00067736
0.00153343
0.00401459
0.00436060
0.00319996
0.00232201
0.00169317
0.001J1201
0.00141910

100.000
99.996
33.321
11.834
5.099
1.453
1.144
2.143
3.222
4.586
5.963
5.535

P/C
P/C

P/C
P/C

P/C
P/C
P/C

P/C
P/C
P/C
P/C
P/C

UPPE a COUNTS

1
2
3
4
5
6
7
e
9

10
11
12

PERCENT

0
0
0
0
1

118
4051
3267
2033
1243
683

1004

PROBABILITY

0.0
0.0
0.0
0.0
0.00008062
0.00951306
0.32658815
0.26338273
0.16389871
0.10020959
0.05506288
0.08126408

ACCUOACT

0.0
0.0
0.0
0.0
0.00008062
0.00087157
0.004 1075
0.00395488
0.00334381
0.00269E 15
0.00204809
0.00245337

100.000
100.000
100.000
100.000
99.996

9.162
1.289
1.502
2.028
2.691
3.720
3.019

P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C
P/C



JCIU! CISTIIEDTICbS CF EOL!NOUIAL COISLQUEICES

cOosE~cICE 51
COISECCESCE 1

E3CEAEiZUI!

CaIEGCa I

MIES
UEES

1 VES1ICAL
2 MCSIZCUTAL

AlE ACCUDAC! (STAIDADD DEVIATION)

2 3 4 5 6 7 8 9 10 11 11

0.000726 0.004112
0.00C242 0.000575

0.000161 0.001209
0.00C114 0.000312

0.000161 0.000161
0.C0C114 0.000114

0.0 0.0

1 0.0
1 C.C

2 0.0
2 C.0

3 C.C
3 0.0

. C.C
o C.C

5 C.C
5 0.C

E C.C
6 0.0

7 C.C
7 0.0

8 0.C
6 0.0

9 C.C
9 C.C

10 0.C
10 0.C

11 C.C
11 0.0

12 0.C
1i C.C

0.000s42
c.0c014C

0.000c81
c.cooce

0.C
0.C

0.C
0.G

C.C
C.C

0.0
0.0

C.C
0.C

0.c
0.0

c.C
0.0

0.0
0.C

0.C
0.C

0.0
0.C

0.019913
0. OC 1254

0.005401
0.000658

0.000645
o.00022e

0.000161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.066511 0.158175
0.002237 0.003276

0.018381 0.047807
0.001206 0.001516

0.003225 0.008384
C.000509 0.000819

0.000726 0.000806
0.000242 0.000 55

0.000081 0.000081
0.000081 0.000081

0.3 0.0
0.0 0.0

0.0 0.0
O.C G 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.C

0.141164
0.G03126

0.083844
0.002489

0.022251
0.001324

0.002 580
0.000455

0.000081
0.000081

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.074653 0.024589
0.002360 0.001391

0.077959
0.002407

0.036682
0.001688

0.004757
0.000618

0.000403
0.000180

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.040874
0.001778

0.040310
0.001766

0.008787
0.000838

0.000967
0.000279

0.000381
0.000001

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

CCISECOEICE IUKEEF
CGUSECOEUCE SUBE6I

1 VEFTICAL
3 HCFIZCE!AL

- 4 5 6 7 8 9 10 11 12

0.0 0.0
c.c c.o

0.0 0.c

0.0 0.0 ^.0
0.0 0.u 3.0

0.0 0.C 0.0

0.0

0.0
0.0

0.0
0.0

0.0
0.C

0.c
0.0

C.C
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.005401
0.000658

0.014592
0.001077

0.024750
0.001395

0.010319
0.000907

0.001209
0.000312

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.003547
0.000 534

0.003789
0.000552

0.010964
0.000935

0.021364
0.001298

0.006127
0.000701

0.000726
0.000242

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

CAEGCCI 1

SICEAEIIIIT LE ACCUBACY (STANDARD DEVIATI1)

2

1 0.C
I C.C

0.C

0.00 499
0.0004 48

0.0

0.430268
0.004432

0.043131

0.075218
0.002364

0.245324

0.001048
0.000291

0.035401

0.0
0.0

0.000242

0.0
0.0

c.c



0.003863 0.C30658

0.134311 0.010077
0.003062 C.000897

0.040393 0.307175
0.001768 0.000758

0.005401 0.031371
0.000658 0.000332

0.000242 0.030081
0.000140 0.000081

2 C.C

3 0.C
3 C.C

a C.C
o 0.C

5 0.C
5 0.C

E C.C
6 0.C

7 C.C
7 0.C

8 C.C
8 0.0

S C.C
9 0.C

10 0.0
1C 0.0

11 C.0
11 0.C

12 0.C
12 0.0

c.C

0.0
0.0

C.C
0.G

0.C
0.0

0.0
0.C

0.C
0.0

0.0
0.0

0.0
0.0

0.6
0.0

0.C
0.0

0.0
0.0

CCISICOEuCE 6UEiS
CCNSEC0t6CE 1081E5

1 VERTICAL
q UCFIZCbTAL

ESCEAEZII!T ABC ACCCBAC! (STANDARD DEVIATION)

3 14 5 6 8 9 10 11 12

0.006853 0.0C8:C4
C.000741 0.0C081:

0.015z18 0.08136
O.co110: 0.0C148!

C.C28257 0.C266C4
o.ooi4es o.CC1s.

C.C14e3e C.ciceCC

c.ooices C.ccos i

0.CC3144 0.CC12SC
0.C0C503 C.0C0322

C.C0C161 C.CCC161
0.000114 0.CC0114

C.C 0.0
C.C O.6

0.023944
0.001373

0.072477
0.JC23 8

0.C41599
0. CC 1793

0.C12093
0.0C0981

0.C02015
0.00C403

0.0CC242
0.000140

G.0

0.119558
0.002913

0.105772
0.001761

0.039100
0.001740

0.009191
0.000857

0.002177
0.000418

0.000161
0.000114

0.0
0.0

0.260319
0.0C39140

0.063608
0.002191

0.0108G3
0.0C0928

0.002983
0.000490

0.000 22
C.000161

0.000161
3.000114

0.0
0.0

0.074895 0.005160 0.0
0.002363 0.000643 0.0

0.008787 0.0
0.000838 0.0

0.001119 0.0
0.000301 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.3 0.0

0.0 C.0
(G.C 0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.C

0.c
0.0

0.0
0.0

0.0

0.0
0.C

0.0
0.C

0.0
0.0

0.C
0.0

0.0
0.

0.0
0.0

0.C

0.0
0.0

0.C
0.C

0.0
0.0

0.0

0.1)
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0

0.0

3.C.
0.C

0.u
3.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

3.0

0.u
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.000081
0.3000ts1

0.000322
0.000161

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

c.0
0.0

0.0
0.0

0.0
0.0

0.001b1'4

0.OG4419
0.000441

0.001048
0.C00o'91

0.001611
0.000360

0.00(i403
0.000180

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0001140

0.000726
J.000242

0.000726
0.000242

0.000081
0.000081

0.000081
0.000081

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.000081
0.000081

0.000161
0.0001114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

CATEGC5 1 2

1
1

2
2

3
3

4

5
5

6
6

7
7

0.0
0.0

0.0
0.0

0.0
0.0

0.0
U.0

0.3
3.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.3
0.3

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.u

0.0
0.0

0.0
0.0

0.0
0.0

U.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0



8
8

9
9

10
10

11
11

12
12

0.c
0.c

0.C
0.c

0.c
0.c

C.C
0.0

0.0
c.0

0.0
0.c

c.c
0.0

0.c
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

COSIGUEINCI 101E21 INVIICAL
COUSIGOEUCI 1e1s 5 BCFIZCITAL

EBCBEIII!

CAuEccsu 1

ANE ACCUILCI (STANDARD DEVIXTICI)

2 3 4 5 6 7 8 10 11 12

0.227265 0.010158
0.003763 0.000900

0.142535 0.092067
0.003139 0.002596

0.010239
0.000904

0.001048
0.000291

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.046034
0.001882

0.001048
0.000291

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
C.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

1

12

0.0
0.0

0.0
0.0

0.0
C.c

0.0
0.0

0.C
0.0

C.c
0.0

0.c
C.c

0.c
0.0

0.c
0.c

c.0
0.0

0.0
0.c

c.c
0.c

0.0
0.C

0.0
0.0

0.c
0. C

0. 000C81
o.ooccei

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.C
0.0

0.000403
0.00C180

0.0CC161
0.00C114

0.C0C161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

o.b
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.003305
0.000515

0.001451
0.00034

0.000806
0.000255

0.000161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.019107
0.001229

0.008949
0.000846

0.001854
0.000386

0.000081
0.000081

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.135892
0.003812

0.036037
0.001673

0.003789
0.000552

0.000484
0.000197

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
U. 0

0.0
0.0

0.001854
0.000386

0.009110
0.000853

0.058691
0.002110

0.002338
0.000434

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000484
0.000197

0.002257
0.000126

0.022170
0.001322

0.012012
0.000978

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000403
0.000180

0.000967
0.000279

0.001532
0.000351

0.019107
0.001229

0.000161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000161
0.000114

0.000564
0.000t13

0.002257
0.000426

0.013141
0.001022

0.008626
0.000830

0.000887
0.000267

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
u.0



N

COUSFCUEICE IDEEI 1 VERTICAL
CODSECCUECE IU Lb E 6 CIJZCNT&L

E3CEAEI1!

CAIEGCI 1

ADE ACCURACY

2

(STANCARD DVIATION)

3 4 5 6 7 8 9 10 11 12

0.321106 0.123186
0.004192 0.002951

0.005401 0.139632
0.000658 0.003112

1
1

2
2

3
3

a

5

6
6

7
7

8

9
9

10
10

11

11

12

12

0.C
C.c

c.C
c.0

0.0
0.c

c.C
0.C

C.c
0.C

C.c
0.0

C.C
0.0

c.C
0.C

0.C
0.0

C.C
0.C

c.0
0.C

0.C
0.0

cousECuic ioaEPE6
CcUSEGEUCE 3uBeE

2 VIfTICAL
3 BCSIZCNT&L

4 5 5 6 7 8 9 10 11 12

0.0
0.0

0.0
0.0

0.0

3.0
0.0

0.0
0.0

C.co

0.0
0.0

0.0
0.c

0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.0005651

0.0
0.0

0.000322
u. 330161

0.0002 42

0.0
0.0

0.0
0.0

0.000242

0.0
0.C

0.0
0.0

0.0

0.0
0.0

0.c
0.0

0.0
0.c

0.C
0.C

0.0
0.0

0.0
0.c

c.c
0.0

c.C
C.C

0.C
0.0

0.C
0.0

0.0
0.C

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.3

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.009513-
0.000u72

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

3.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000 564
0.000213

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.025556
0.001417

0.114318
0.002857

0.023944
0.001373

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.%)

0.010239
0.X00904

0.022090
0.001320

0.067317
0.002250

0.000494
0.000197

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.C004353
0.000591

0.006127
0.000701

0.038213
0.001721

0.006369
0.000714

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.00499t
0.000633

0.006530
C.000723

0.017414
0.001174

0.042567
0.001813

0.008868
0.000842

0.000887
0.000267

0.0
0.0

0.0
0.0k

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

CATEGCB 1

EBCEAEIIII! ABC ACCOSAC! (STANDARD DEVIATION)

2

1

1

2
S

3

0.0
0.c

0.0
0.0

0.c

0.0
0.0

C.c
0.0

0.0

0.0
0.0

0.0
0.0

0.0



3

"

5

6
6

7
7

8
8

9
9

10
10

11
11

12
1i

cOUSECCEECI 11EE1
cOSEGUEICE 301311

2 IEFTICAL
4 HCIIZOETAL

ESCEAEIIII 3. CCCBACT (STANDARD DEVIATICN)

CATIGCI I 2 3 4 5 6 7 8 9 10 11 12

0.0 0.0
0.0 0.0

0.C 0.C
0.0 0.0

0.C 0.0
0.C 0.0

C.00012C 0.000161
0.000942 0.000114

0.00SEE! 0.0C7417
0.0C06E7 0.000770

0.008304 0.C15640
o.C0CE15 0.001114

C.CCSE3 C.C23621
C.000E8E 0.001364

C.011E!1 0.C33538
0.0C0c7 0.G01617

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.004757
0.000618

0.028942
0.001505

0.063 931
0.002196

0.076508
0.002.87

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

0.02684u
0.001451

0.108110
0.0027 ee

0.093115
0.001609

0.0
0.0

0.0
0.0

0.3
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

0.002338
0.000434

0. 27007

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000403
0.001456 C.0001ECO

0.c

0.c
c.c

C.c
c.c

0.0
0.0

C.c
0.0

C.c
0.0

0.c
0.C

0.0
0.0

C.c
0.0

0.0
C.0

0.C

0.0
0.0

0.C
0.0

0. c
0.c

0.0
0.0

0.C
0.0

0.C
0,0

0.0
0.0

0.0
0.0

0.c
0.0

0.c

0.0
0.0

0.c
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.c
0.0

0.0
0.G

0.0
0.0

o.c
0.0

0.0

0.0
0.0

0.0
0.3

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

c.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.a
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0 0.0

0.0 0.000322
J.C 0.000161

0.0 0.009191
0.0 0.000857

0.0 0.053209
0.0 0.002015

0.0 0.142857
0.0 0.003142

0.000403 0.128588
0.000180 0.003006

0.001693 0.081828
0.000369 0.002461

0.000403 0.033779
0.000180 0.001622

0.0 0.010803
0.0 0.000928

0.000484 0.008304
0.000197 0.000815

0.000213

0.003789
0.000552

0.014028
0.001056

0.030797
0.001551

0.068284
0.002265

0.116333
0.002879

0.108191
0.002789

0.079087
0.002423

0.043696
0.001835

0.036117
0.001675

0.330140

0.001129
C.000301

0.002580
C.030455

0.004353
0.300591

0.004031
0.000569

0.0: 45
0.000607

0.002660
0.000463

0.002177
0.000418

0.001612
0.000360

0.001451
0.000342

0.000140

0.000242
0.000140

0.000242
0.C0014C

0.000484
0.000197

0.000081
0.000081

0.000081
0.000081

0.000081
0.000081

0.000161
0.000114

0.000161
0.000114

0.000081
0.000081

0.0

0.0
0.0

0.000081
0.000 081

0.000 081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

1
1

2
2

3
3

4
4

C

5

6
6

7
7

e
e

0.C
0.0

0.000322
C.000161

o.coice
0.C0C291

0.004S9
C.000607

C.C07981
0.000799

0.C09110
C.00CE5.

C. C07417
0.000770

C.CC7!7E
c.C00C77S

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0. 0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0



9 0.007256 0.012580 0.033215 0.052161 0.051838 0.034102 0.002902 0.0 0.0 0.0 0.0 0.0
9 0.C0C762 C.OO1Cie O.CC109 0.001996 0.001991 0.001630 0.00483 0.0 0.0 0.0 0.C 0.0

1C 0.008545 0.012618 0.C19510 0.027169 0.029345 0.015963 0.001854 0.0 0.0 0.3 0.0 0.0
1C C.C0C0qE C.0C1C1C 0.001242 0.001460 0.001515 0.00115 0.00086 0.0 0.0 0.0 0.0 0.0

11 0.005665 0.CC6!3C 0.012C12 0.011932 0.015479 0.004434 0.0 0.0 0.0 0.0 0.0 0.0
11 C.00C687 0.000723 0.0CC978 0.000975 0.001108 0.000597 0.0 0.0 0.0 0.0 0.0 0.0

12 0.008465 0.0C5966 0.007256 0.010561 0.013383 0.000887 0.0 0.0 0.0 0.0 0.0 0.0
12 0.C0023 0.000651 0.00C762 0.0C0918 3.00103.. 0.000267 0.0 0.0 0.0 0.0 0.0 0.0

COISECDI CE l0Ell 2 VEFTICAL
CCISECOEECE 5UEE 5 BCEIZONTAL

EBCEIIIIT ANL ACCOUACT (SIANDARD DEVIATICN)

CATEGCBI 1 2 3 4 5 6 7 8 9 10 11 12

1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

2 0.0 0.0 0.00C161 0.000161 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.C 0.000114 0.000114 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3 C.C 0.0 0.00CC81 0.000645 0.000322 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.C00081 0.000228 0.000161 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4 0.0 0.6 0.0 0.000161 0.0u4353 0.000967 0.0 0.0 0.0 0.0 0.0 0.0
4 0.C 0.C 0.0 0.000114 0.000591 0.000279 0.0 0.0 0.0 0.0 0.0 0.0

5 0.C 0.0 0.C 0.000484 0.004031 0.021042 0.000564 0.0 0.0 0.0 0.0 0.0
5 0.C 0.0 0.6 0.000197 0.000569 0.001289 0.000213 0.0 0.0 0.0 0.0 0.0

6 0.0 0.0 0.0 0.001209 0.003064 0.056595 0.027007 0.000967 0.000081 0.0 0.0 0.0
6 0.0 0.0 0.0 0.000312 0.000496 0.002075 0.001456 0.000279 0.000081 0.0 0.0 0.0

7 C.C 0.C 0.000081 0.000967 0.005321 0.082796 0.110529 0.014028 0.001290 0.000161 0.00008' 0.0
7 0.C 0.0 0.000081 0.000279 0.000653 0.302474 0.002615 0.001056 0.000322 0.000114 0.000081 0.0

e 0.C 0.0 0.000161 0.001290 0.007175 0.062319 0.119961 0.044341 0.011690 0.002499 0.000322 0.000242
8 C.0 0.C 0.OCC114 0.000322 0.000758 0.004170 0.002917 0.001848 0.000965 0.000448 0.000161 0.000140

9 C.C C.C 0.CCCC81 0.000564 0.004031 0.034586 0.082070 0.040.0 0.021687 0.008868 0.001612 0.000564
9 0.C 0.G 0.CCC081 0.000213 0.000569 0.001641 0.002464 0.001768 0.001308 0.000842 0.00036u 0.000213

1C 0.C C.CC0C81 0.00C161 0.000161 0.001129 0.012818 0.030152 0.031038 0.019187 0.312657 0.005563 0.002660
10 0.0 0.000C81 0.00C114 0.000114 0.000301 0.001010 0.001515 0.001557 0.001232 0.001004 0.000668 0.000463

11 C.C C.C 0.C 0.000081 0.000564 0.004031 0.008143 0.013947 0.011367 0.006772 0.005643 0.005724
11 0.0 0.C 0.C 0.000081 0.0U0213 0.000569 0.00C807 0.001053 3.000952 0.000736 0.000673 0.000677

12 C.0 0.0 0.0 0.0 0.000081 0.301048 0.002660 0.004595 0.006772 0.005966 0.008949 0.016446
12 C.C 0.0 0.0 0.0 0.00081 0.000291 0.000463 0.000607 0.000736 0.000691 0.000846 0.001142

C0ISEcCEbCE IDEEF 2 VEFIICAL
C.OSECUE CF 5U05EE 6 HCIIZCNTAL



E1CDABIIIIT bC ACCCBACY (SIA DASD DEVIATICN)

CAEGCSI 1 2 3 4 5 6 7 8 9 10 11 12

1
1

2
2

3
3

5
5

6
6

7
7

e
8

9
9

10
10

11
11

12
12

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.C

0.c
0.c

0.0
C.C0

c.c
C.c

c.c
0.0

0.0
0.0

C.C
0.0

C.0
C.C

c.C
0.0

0.0
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.c

0.C
0.0

0.c
0.0

0.0
0.0

0.0
0.C

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.00

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000161
0.000114

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.001854
0.000186

0.005482
0.000663

0.001774
0.000378

0.000161
0.000114

0.0
0.0

0.004515 0.004757 0.033860
0.000602 0.000618 0.001624

CC SCGEIC IU5EEF
CC3SEGUEhCE 5U EEE

3 VERTICAL
4 HCBIZOETAL

EBCADILII1T ANC ACCUBACY (STANDARD DEVIATION)

CAIIGCF! 1 4 5 6 7 8 9 10 11 1

0.0
0.0

0.0
0.0

0.0
0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.000322
0.000161

0.000564
0.000213

0.004192
0.000580

1.017656
0.001182

0.054499
0.002038

0.111980
0.002831

0.0832 80
0.002481

0.040793
0.001776

0.011851
0.000972

0.001290
0.000322

0.0
0.0

0.0
0.0

0.000161
0.000114

0.001048
0.000291

0.006772
0.000736

0.024186
0.001379

0.070864
0.02304

0.083521
0.002484

0.052886
0.002010

0.017011
0.001 161

0.005966
0.000691

0.0
0.0

0.0
0.0

0.000161
0.000114

0.000161
0.000114

0.001209
0.000312

0.007659
0.000783

0.024 508
0.001388

0.052483
0.002002

0.041761
0.001796

0.023541
0.001361

0.010158
0.000900

0.000161 0.000967 0.002257
0.000114 0.00G79 0.000426

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000242
0.000140

0.001854
0.000386

0.005160
0.000643

0.018946
0.001224

0.032167
0.001584

0.027249
0.001462

0.010077
0.000897

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000242
0.000140

0.000484
0.000197

0.002177
0.000418

0.006933
0.000745

0.0-13705
0.001044

0.016769
0.001 153

0.009997
0.000893

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000242
0.000140

0.000564
0.000213

0.002983
0.000490

0.007578
0.000779

0.017414
0.001174

0.018623
0.001214

2

1 0.C
0.C

2 0.C
2 0.0

3 C.C
3 0.C

0.0
0.0

0.0
0.0

0.0
0.C

0.0
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

C.0
0.0

0.0
0.0

0.0
0.G.

0.0
0.0

0.0
0.0

0. 0
0.0

0.0
0. 1

0.0
0.0

0.0
0.0

C.3
0.0

0.0
0.0

0.G
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

Ul

I



4
4

5
5

6
6

7
7

8
8

S
9

10
10

11
11

12
12

CONSECUEUCE 505EE1
cOUSEOGIUNC 3081E6

C.C o.G
0.C 0.0

0.C 0.C
0.C 0.0

c.c c.c
0.0 0.0c

C.C0C403 0.CC0C81
0.OCC18C 0.CCOC81

0.001774 C.0004S
C.C0037e 0.00022E

0.C4!147 O.CE9ec'
0.001864 0.00228E

0.C1S1E7 0.CC4!15
0.001 3l 0.0006C2

0.001o54o o.c
0.00038 0.C

C.C0024s 0.0
C. Cc14c 0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.C

0.C0 369
0.000714

0.144550i
0.OC3157

0.01451
0.000342

0.0
0.0

0.0
0.0

0.0
C.0

0.0
0.0

0.0
0.0

0.0
0.0

0.098758
0.002679

0.177201
0.003428

0.0
0.0

0.0
0.0

0.0
0.0

3 WISIICAL
S BCSIZCUT&L

13CB3I1B11!

CATIGCSI 1

1
1

2
2

3
3

4
4

5
5

6
6

7
7

E

S

0.0
0.0

0.0
C.0

0.C
0.C

0.0
0.C

0.C
0.C

0.C
C.C

0.C
0.C

C.
C.C

C.C

ABC ACCUSAC! (STANDARD DEVIATICN)

2 3 4 5

0.0
0.C

0.0
0.0

0.C
0.0

0.0
0.0

0.0
C.c

0.c
0.c

0.c
0.C

C.0
0.G

C.C

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.G

0.00cco1
0.OOCCe1

0.CCC242

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.001048
0.000491

0.00298a

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
3.0

0.007336
0.0007b6

0.019.349

6 7 8 9 10 11 12

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

3.20o
1
43

0.00.363

0.06554;

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

c.0
0.0

0.0
0.0

0.002419
u.00u441

U.232103
0.00:791

0.14.535

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.016124
0.001131

0. 1.9877

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.002 015
0.000403

0.066672

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.)
0.0

0.0
0.0

0.0
0.0

0.000403
0.000180

0.333457

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000C81

0.000242
C. 0001040

0.020397

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000403
0.000180

0. C03 386
0.000522

0.019832
0

0.0 0.0
0.0 0.0

0.0 0.3
0.0 J.0

0.0 0.0
0.0 0.3J

0.0 0.000081
0.0 0.000081

0.273944 0.084650
0.004004 0.002499

0.064253 0.000081
0.002202 0.000081

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.00.419
0.000441

0.002741
0.000469

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

3.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

C.0
0.0I

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
u.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0



0.0 0.00C140

0.0 0.000242
0.0 0.0CC140

0.000081 0.000161
C.CC0C81 0.00C114

0.0 0.0
0.0 0.0

0.000490

0.001371
0.000332

0.00042
0.000161

0.0
0.0

0.001137

0.002902
0.000483

0.000403
0.000180

0.000081
0.0000d1

0.002222

0.004273
0.000586

0.000081
0.000081

C. 000081
0.000081

0.003139

0.003628
0.000540

0.000403
0.000180

0.0
0.0

0.003018 0.002240

0.003064 0.003305
0.000496 0.000515S

0.000414 0.0
0.000140 0.0)

0.0 0.000081
0.0 0.000381

CcSSECCEUCE 101EE 3 VEFTICAL
CCUSICOUCE 1082E6 6 ICFIZCUT&L

E5GBABIJI1T

CIIEGCS 1

LE ACCOPACT

2

(STANDARD DEVLATION)

- 4 5 6 7 8 9 10 11 12

0.0 0.0
0.0 0=0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.126088 0.021928
0.002981 0.001315

0.1i3908 0.137053
0.C0305d 0.003088

0.003064 0.004515
0.000496 0.000602

0.000324 0.000403
0.0J0161 0.000180

0.0 3.3
0.0 0.0

COSSECCECE1U0EEE
CCISIGCEbCE UAEEF

4 VIF71CAL
5 HCFIZCNTAL

9

10
10

11
11

1s
12

0.0

0.0
0.c

0.0
c.c

c.c
0.0

0.031615

0. 00 3064
0.000496

0.0
0.0

0.0
0.0

0.001269

0.001371
0.000332

0.000081
0.000091

0.0
0.0

0.001252

0.001935
0.000395

0.000081
0.001081

0.0
0.0

1
1

2
2

3
3

a

5
5

6
6

7
7

8
8

9
S

1C
10

11
11

1s
1d

0.0
0.c

0.0
0.0

c.c
0.0

0.c
c.c

0.C
c.c

C.C
0.0

c.C
0.C

0.C
0.C

C.C
c.C

0.C
0.0

C.C
0.C

0.C
C.c

0.0
0.0

0.0
0.0

0.0
0.C

0.0
0.c

0.c
0.6

0.0
0.0

0.c
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.C
C.c

c.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
C.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.0J0081

0.0
3.0

0.0
0.0

0.3
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.008304
0.000815

0.001129
0.000301

0.000081
0.000081

0.0
0.0

3.0
0.0

0.0
0=0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.002499
0.000448

0.296114
0.004099

0.026766
0.001449

0.001129
0.000101

0.000081
0.000081

0.0
0.0

0.0
0n0

0.0
0.0

0.0
0.0

0.0
0.0

0.J
0.0

0.0
0.J

0.0
0.0

0.007175
0.000758

0.088278
0.002547

0.034353
0.000591

0.000122
0.000161

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.002257
0.000426

0.047082
0.001902

0.005321
0.000653

0.000322
0.000161

0.000081
0.000081

0.0
U.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000484
0.000197

0.007014
0.000749

0.066672
0.002240

0.006611
0.000728

0.000403
0.000180

C. 000081
0.C30081



5 6 7 8 9 10 11 12

1 0.0 0.000Cd1 C.00C484
1 0.0 0.CCC(81 0.00C197

2
2

3
3

4
4

5
5

6
6

7

7

8
8

9
9

1C
10

11
11

12
12

0.c
0.0

0.C
0.0

0.c
c.c

c.c
0.c

c.c
0.0

c.c
0.c

0.c
0.c

c.0
0.C

0.0
0.0

0.0
0.0

C.0
0.0

0.0
0.0

0.0
0.0

C.c
0.0

C.C
0.0

0.C
0.C

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

C.0
0.0

0.000081
0.000081

0.000081
0.000081

C.0CC81
0. C0C81

0.0
0.0

0.C
0.c

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.c
0.0

0.002338
0.000;.s4

0.001129
0.000301

0.000887
0.000267

0.001371
0.000332

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.009513 0.012738
0.000872 0.001007

0.004998 0.014592
0.000633 0.001077

0.005724 0.C34908
0.000677 0.001648

0.007578
0.000779

0.0C2257
0.000426

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.071993
0.002321

0. 108836
0.002796

0.032973
U.001603

0.000161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.012173 0.009916 0.007094
0.000985 0.000890 0.000754

0.015721 0.014350 0.008787
0.001117 0.001068 0.000838

0.040390 0.030313 0.018059
0.001768 0.001539 0.001196

0.094324 0.051193 0.025234
0.002624 0.031979 0.001408

0.167607 0.038617 0.012012
0.003354 0.001730 0.000978

0.045872 0.004918 0.000887
0.001878 0.000628 0.000267

0.004998 0.0 0.0
0.000633 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

COUSECGE!CE UEEIE
COPS GaIuCi lolai6

4 VE I1CAL
6 BCIIZCUIAL

2 3 4 5 6 7 8 9 10 11 12

0.0
0.0

0.c
0.0

0.0
0.0

0.C
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
j.0

0.000242
0.000140

0.000081
0.000081

0.000403
0.000180

.'Ju1451
3.000342

0.005724
0.000677

0.005724
0.000677

4.013947
0.00 1053

0.071557
u. 002329

0.009110
0.000853

0.009594
0.000875

0.041 196
0.C01784

0.098t,78
0.002678

0.0094 32
0.000868

0.017091
0.001 164

0.044502
0.001851

0.049500
0.001948

0.009029
0.000849

0.018542
0.301211

0.025798
0.031423

0.025959
0.0011428

0.011529
0.000958

0.010077
0.000897

0.011770
0.000968

0.012173
0.000985

0.023460
0.001359

0.013786
0.001047

0.014753
0.001083

0.015640
0.001114

CaiEGCu 1

CDADILXT LUE &CCCBaCT (STAIDADD DhVIATICN

2

0.005079
0.000638

0.006450
0.000719

0.009594
0.000875

0.012012
0.000978

0.003628
0.000540

0.000161
0.000114

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.003305
0.000515

0.004353
0.000591

0.006611
0.000728

0.005321
0.000653

0.002580
0.000455

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.005885
3.000687

0.004434
C.000597

0.005905
0.000682

0.006853
0.000741

0.002660
0.000463

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

CATICI I

fiCiaEIiiit AUL ACCURACY gSTAUDADD DEVIATIGN)

I
1

2
2

3
3

4
4

c.0
0.c

0.c
0.c

0.0
0.0

C.C
0.c

0.0
c.0

0.c
0.c

0.c
0.0

c.0
0.c



0.177685 0.080861
0.003432 0.002448

S
5

6
6

7
7

e
8

9
9

10
10

11
11

12
1s

0.0
0.c

0.c
0.c

0.0
0.0

0.c
0.0

o.C
0.0

0.0
C.c

0.0
0.0

0.0
0.0

COISECCEUCI IOcE F
cosICUEuCE 102E5ee

5 IEFTICAL
6 OCSIZOUTAL

EBC0B83111!

CAIEGC3! 1

ABC ACCOBAC! (STABDABD DM!IATICN)

3 4 5 6 7 8 9 10 11 12

0.0 0.0
0.0 0.0

0.0 0.0
0.0 0.0

0.000242 0.000081
0.000140 0.000081

0.001611 0.000726
0.000360 0.000242

0.005079 0.001532
0.00038 0.000351

0.015640 0.005724
0.001114 0.030677

0.052644 0.013060
0.002005 0.001019

0.086021 0.036279
4.002518 0.001679

0.002660 0.042164
0.000463 0.301804

0.0
0.0

0.c
0.0

0.0
0.0

0.0
0.0

0.0
0.c

0.c
0.0

0.0
0.0

0.C
0.C

0.0
0.0

0.c
0.0

C.c
0.0

0.c
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.004353
0.000591

0.002822
0.000476

0.000161
0.000114

0.0
3. C

0.0
0.0

0.0
0.)

0.0
0.0

0.0
0.0

0.0.3621
0.001364

0.000322
0.000161

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.046275
0.001886

0.004676
0.000613

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.035150
0.001654

0.008221
0.000811

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.017414
0.001174

0.003467
0.000529

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.009110
0.0008541

0.000403
0.000180

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.013625
0.001041

3.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

C.0

0.0

0.0
0.0

0.0
0.0

1

1

2
2

3
3

4
0

5
5

6
6

7
7

e
8

9
9

0.0
0.0

0.0
0.0

0.c
0.0

c.0
0.C

0.C
0.C

C.c
0.0

0.C
0.C

0.C
0.c

C.c
0.0

0.C
0.0

0.c
0.0

0.0
0.0

0.c
0.C

0.0
0.0

C.C
C.0

0.0
0.0

0.c
0.0

0.c
0.C

0.0
0.0

0.0
0.0

0.0
0.0

0.c
0.0

0.0
0.0

0.3
0.0

0.0
0.0

0.0
0.c

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0-0
i.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000081
0.000081

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000161
0.000114

0.000967
0.00027S

0.007981
0.000799

0.000403
0.000180

0.0
0.0

0.3
0.0

0.0
0.0

0.0
0.0

0.000161
0.000114

0.000967
0.000279

0.010803
0.000928

0.185908
0.003493

0. 126749
0.003007

0.0
0.0

0.0
0.G

0.0
0.0

0.0
0.0

0.000161
0.000114

0.00161-
0.000360

0.010964
0.000935

0.058449
0.002106

0.179378
0.003445

0.011818
0.001010

3.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.000242
0.000140

0.000484
0.000197

0.001854
0.000386

0.004112
0.000575

0.009352
0.000864

0.018946
0.001224

0.0
0.0

0.000081
0.003 081

0.000081
0.000081

0.000403
0.000180

0.000161
0.000114

0.000645
0.000228

0.002741
0.000469

0.004837
0.000623

0.009304
0.003815



10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00o45 0.019913 0.016366
10 Q.0 0.0 0.C c.0 o.i 0.0 0.0 0.0 0.0 0.000229 0.001254 0.001139

11 C.0 0.0 0.G 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.000161 0.022009
11 C.0 C.0 0.0 0.0 0.0 0.0 0.0 0.u 0.0 0.0 0.000114 0.001317

1U 0.C C.C 0.C 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.045637
12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.001419



EaCAEIIIii FE CATECCOI SKETCH 13 HALF CAT3G06! INTERVALS
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CCUEITIOUAI CISTEIEUTICUS OF THE RESPONSE S3PFS

CCSSECuENCE I
G.0
1.c00
1.000
2.C00
2.C0
3.C00
3.C00
4.000
.CoC

5.000
5.C0c
6.00
6.00
7. COO

7.C0C

5.000

9.00

5.00
10.CC
10.00
11.00

11.00
12.OC

12.00
13.OC

CCBEEGUE6CE 2

0.0
1. coC
1.C00
2.0C00

2.00
3.000

3.00

'ecco

c.000

7. ccc

5.CoCC

6.00C
1.000

1.00

1.C0c

iec

e.ccc

1.C00

1.OC
CC 5.U~ C 2

10.00
10.c0
11.oC

11.CCC
12.C00

0.0
0.s445
0.4536
0.3328
0.2554
0.1870
0.1080
0.7062E-01
0.2838E-01
0.14193-01
0.3708E-02
0.1451E-02
0.32151-03
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.6450E-03
0.64503-03
0.1451E-02
0.3547E-02
0.7417E-02
0.1886Z-01
0.3338E-01
0.6240E-01
0.1154
0.1859
0.2446
0.2523
0.2477
0.2053
0.1837
0.1274
C. 1038
0.6611E-01
O.q64;E-01
0.3080E-01
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12.00
13.CC

CC5tFCISCE 3

3.0
1.CCC
1.C0C
2.CCC
2.CC
3.CCC
3.C0C
4.0CC
4.C0G
5.Ccc
!.CDC
E.C0C
6.0CC
7.CCC
7.C0C
e.coc
e.ccc
5.C0C
9.CCC
10.00
10.00
11.0C
11.00
12.CO
1;.0C
13.00

ccaSECvEICE 4

0.0
1.C0C
1.0C0
2.CCC
2.00C
3.GOC
3.CC
4.000
4.C0C
5.CCC
5.CCC
6.000
6.C00
7.C0C
7.CCC
E.00C
8.C0C
5.C00
9.CCC
10.00
10.0C
11.0C
11.CC
1'.CC
1'.c0
13. CC

CCbSECUEIC 5

0.L144E-01 I
C.4079E-01 I

0.0
C.0
0.0
0.0
0.0
0.0
0.c
0.0
0.0
0.0
0.0
0.0
0.0
0.4837E-03
0.5482E-02
0.2272
0.7106
0.7185
0.2833
0.4079E-01
0.9513E-02
0.2741E-02
0.96711E-03
0.3225E-03
0.16121E-03
0.0

0.6401E-01
0.3193E-01
0.4128E-01
0.6192E-01
0.8787E-01
0. 1264
0.1783
0.2425
0.3094
0.3734
0.3030
0.1d03
0.4934E-01
0.9674E-02
0.6450E-03
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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0.0
1.ccc
1.ccc
2.CCC
2.CCC
33.CCC
3.CC
Y.C0C0

4.C00
5.CCC
5.CCC
6.COC
6.CCC
7.C0C
7.000
e.coc
8.C0C
5.000
5.C00
10.C0
10.00
11.00
11.00

12.OC
12.00
13.OC

CCUSEQUEUCE 6

0.0
1.C0C
1.C00
2.CCC
2.C00
3.COC
3.C0C
4.COC
4.c00
!.CCC
5.CC
E.C00
6.C00
7.C00
7.C0C
e.coc
8.C0
5.CC0
5.C00
10.00
10.00
11.0c
11.0c
12.00
12.00
13.CC

0.0
0.0
0.0
0. 1612E-03
0.0
0. 1612E-03
0. 1290E-02
0.3386E-02
0.8062E-02
0.1757E-01
0.4257E-01
0.1233
0.4291
0.4911
0.2710
0.1772
0.1214
0.8352E-01
0.6063E-01
0.4273E-01
0.3112E-01
0.2564E-01
0.1870E-01
0.1242E-01
0.7739E-02
0.3112E-01

0.0
0.0
0.0
0.0
0.0
C.0
0.0
0.0
0.0
0.0
0.1612E-03
0.1490E-02
0. 1774E-01
0.2846
0.3686
0.2978
0.2290
0. 1799
0.1479
0.1114
0.8900E-01
0.6014E-01
0.4998E-01
0.4079E-01
0.3096E-01
0.9078E-01

*--------------------------------------------------

*******

1*
I*
1 

*

I
I
I
I
I
I
I
I 

*

I 

*

I 

*

I 

*

1*
I.
I*
I 

*******

*---------------------

****

i

****

I*
I
I
I
I
I
I
I
I
I
I
I
I
I

***********
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