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ENGINEERRING EXPERIMENT STATION

<(—:§} GEORGIA INSTITUTE of TECHNOLOGY

Physical Sciences Division

230G North Avenue IN.W,

At .G rRia 30332
mo:-ng:r;i—lcgﬁ Ext. 8a0 June 1 5 1970
S
National Aeronautics and Space Administration 14 O\

George C. Marshall Space Flight Center
Huntsville, Alabama 35812

Attention: Mr. H. H. Katz, A&TS-MS-DIR
Subject: First Bi-Monthly Letter Progress Report

Contract No. NAS8-25703
Project: Statistical Analysis of Medical Data

Gentlemen:

A tape containing medical data was received from MSFC and logged into
Georgia Tech in mid-April. Some troubleé of parity and record length were
experienced in attempting to.read this tape, but these had been largely re-
solved by the first week in May. Work was then started upon probiﬁg the
manner in which the information was distributed. (The 135-word or ten-card

. record length earlier found had implied that the ten cards of history per
person were contained in each record, bufvthis implication was found to be
erroneouc.) A tentative method of filing in personal units was prepared.

In mid-May we were advised that a second, more recent magnetic tape
edition of the medical data was at hand: this was logged in on May 18. This
tape has been put through the same procedures as the first, and the data are
currently in process of being reassembled in groups keyed to the medical
numbers, to allow for initial efforts at correlation.

Two items have contribﬁted to a low rate of progress. The first was
that the project director broke his knee-cap in an automobile accident on

April 20 and has had low mobility since then. The second, which will continue,v
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is that the critical shortage of funds for computation makes it imperative
that each computational step be tested and validated before being tried on
the large number of data: this is particularly true where it is virtually

impossible to visually edit the data by eye.

Respectfully submitted.

(&

Louis C. Youﬁ\g/
Project Director, A-1242

LCY: emy
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ENGINEERING EXPERIMENT STATION

GEORGIA INSTITUTE of TECHINOILOGY

Physical Sciences Division

2256 North Avenue IN.W.

Atlanta, Georgia 30332
(@0<) 873—42181 Hxt. 230 July 31 ) 1970

ARGIA
&
National Aeronautics and Space Administration ) fTi{QJTL"w
George C. Marshall Space Flight Center Rk T Il
Huntsville, Alabama 35812 APR 2 & 1971 |
Attention: Mr. H. H. Katz, A&TS-MS-DIR P
v A e

Subject: Second Bi-Monthly Letter Progress Report ’-;?
Contract No. NAS8-25703
Project: Statistical Analysis of Medical Data
Gentlemen:

An initial check of the card information available for each medical
number disclosed that cards M01-MO5 and MO9 were present for the majority of
medical numbers, but that M0O6-MO8 were quite infrequent and M10 apparently
not on the tape. Inasmuch as it is essential that the correlations be
known quite accurately, between those physiological measurements which are
to delineate the (oriented surface) limit of normal health, a large number of
people must be represented. Hence, it is considered advisable, at least at
this time, to limit consideration to those measurements which have been made
and recorded in large number.

Data contained on the first five cards per person, of the magnetic tape
received May 18, have now been assembled and keyed to the medical number. It
has been found that birth date was recorded on only a small percentage of the

MO5 cards, so a program is now being executed to retrieve this information from

the MO9 card image, along with the patient's age as stand-by informationm.
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Work on regression, normalization, and correlation will proceed as
soon as the linking-up of the data per person is completed.

Respectfully submitted,

Louis C. Yoyng v
Project Director, A-1242

LCY :emy



ENGINEERING EXPERIMENT STATION

GEORGIA INSTITUTE of TECEHNOLOGY

"hysical Sciences Division

2:? North Avenue IN.W.
tlanta, Georgia 30332
(404 873-4211 Ext. 220 September 30, 1970

National Aeronautics and Space Administration
George C. Marshall Space Flight Center
Huntsville, Alabama 35812

Attention: Mr. H. H. Katz, A&TS-MS-DIR
Subject: Third Bi-Monthly Letter Progress Report

Contract No. NAS8-25703
Project: Statistical Analysis of Medical Data

Gentlemen:

Medical observations available for a large number of people on cards
MOl through MO5 (as contrasted with scattered representation among the other
cards) have been consolidated and given initial statistical consideration. Of
the multi—valued variables recérded on those cards, twenty-four were represented
for a sufficiently large percentage of individuals to promise statistical accuracy;
these will form the main basis for determining the envelope of characteristics of
a healthy group. One further variable has been added to these by summing the
number of abnormalities (A versus N, 1 versus 0O, etc., as pertinent) where these
have been noted on those five cards: a total of fifty-three possible such abnor-
malities has been included in this count.

The total group, for which these twenty-five variables are generally available
contains over twenty-one hundred persons. They have been divided somewhat arbi-

trarily into four groups: those under forty-five years of age and those over forty
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five, for each sex. Although the total of all females is only slightly over

two hundred and unlikely to support the final step in determining the tolerance
envelope, there is no point in grouping it with the others to increase the degrees
of freedom. Even if it were shown to be statistically not different from the
others, there is every reason to believe that a difference (in medical observation:
exists and that these data should be kept separate. Accumulation of future data,
or of data from other sources, appears to be the best way to give increased statis:
tical accuracy to any one of these groups having greater reason foruniformity with:
themselves than between themselves.

In the same way, --although more precise location of an age break would be
warranted when individual aberrations have been eliminated,--different forms of
dependence on age may be expected among younger men than among those who are
older. Accordingly, within each of the four groups as mentioned, the dependence
of each of the twenty-five variables upon age and height has been determined in
the form of an equation

2

2
— H .
VP Cc + alA + h1 + a2A + th

Using the "step up'" procedure, the validity of each successive regression
constant has been examined, under least-squares-regression, from two standpoints:
first, whether it is statistically significant and unlikely to have been caused by
random sampling error; second, what percentage of the total variation of the var-
iable can be reduced by employing this dependence. 1In Table I are listed the
variables together withtheir card-column locations, and a tabulation indicating

the relative significance of various coefficients. Only those are shown which
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have a probability less than .05 of occurring by chance where no relationship
truly exists; out of 400 coefficients, twenty such would of course be'expected.

A two-fold criterion was therefore adopted that the coefficient should have
less than .001 probability of appearing to be significant by error, and that its
use should reduce the variance of the variable by more than two percent. Of the
one hundred regressions among four groups of twenty-five variables, eleven met
this condition. The appropriate regression equation for each of these has been
used to adjust the original measurement for the effect of age and/or height within
the group, although this adjustment is generally small.

Frequency distributions of the adjusted variables have been formed and viewed
from the standpoint of the transformation-to bring them into Gaussian form (so
that the subsequent hyperellipsoidal envelope will be as nearly as possible an
efficient, equiprobable tolerance). Two types of transformation were found ini-
tially adequate: the square root of the variable for variables number 2, 18, 19,
21, 23, and 25; and the logarithm of the variable for variables number 15, 16, and
17. The logarithmic transformation has also been tried on the variables 5 through
12 dealing with acuity, with such mixed results that a detai led discussion with
Dr. W. B. Freirson will be necessary to determine in what way these variables may
best be used in the final analysis.

Apart from this determination, two further computational steps remain to
complete Phase I: determining the interdependence of the twenty-five adjusted
and gaussianized variables upon each other, and using this and their off-diagonal
covariance elements to determine the axes of the ellipsoidal envelope.

Regpectfully submitted,

L

Louis C. Young, Project Director

LCY : emy
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Cols.

20-22
26-28
31-33
34-36
53-55
56-58
59-61
62-64
65-67
68-70
71-73
74-76
17-19
20-21
23-25
27=29
30-32
33-35
36-38
42-43
44-45
19-22
44-46
47-50

for those regression dependences on age
FEM

Measure

Weight
Pulse
B.P., sys
B.P., dias
Acuity, RFU
RFC
RNU
RNC
LFU
LFC
LNU
LNC
HGB
HCT
WBC
Glucose
Cholesterol
Uric Acid
Sgpt
Bilirubin, d
n
Spec. grow.
EKG rate
axis
No. abnorms.

X% at P< ,05.

, ind.

TABLE I

% VARIANCE REDUCTION POSSIBLE IN PHYSIOLOGICAL MEASURES,

VNo.

(S RN e R A T e

under 45 years

2, B a, h,

% %*

18

U W W

10
z 7
3
3
3
3
5
21
4
3

Underline denotes P < .01;

A H
or height

over 45 years

h h
s B

%
16

denotes P < ,001

found to be significant.

MALE

under 45 years

h
& by & By

21
1
0
1
1 % %
3 %
4 2
% %*
, 4
%
1
0.
0
1 0
%
1
2
1, 1
Y =
2
0

*¥

over 45 years

& By &, b

%

19
%
2 l:’c
2
31
* 1

w
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ENGINEERING EXPERIMENT STATION

GEORGIA INSTITUTE of TECHINOLOGY

Physical Sciences Division

225 North Avenue N. W. ‘ o N
Atlanta, Georgia 30332
(404) 873-4211 Ext.5625 : November 30, 1970

National Aeronautics and Space Administration
George C. Marshall Space Flight Center
Huntsville, Alabama 35812

Attention: Mr. H. K. Katz, A&TS-MS-DIR
Subject: Fourth Bi-Monthly Letter Progress Report

Contract No. NAS8-25703
Project: Statistical Analysis of Medical Data

Gentlemen:

The objectives of Phase I have now been achieved. The items specified

. in items A-1 and A-2 of the Statement of Work have been completed. 1In

addition, coefficients have also been computed for specifying a hyperellip-
soidal surface (of constant probability density), for the twenty-five
variables listed in our last progress report, for each of four groups (men/
women; under 45/over 45 years). These can be used directly for computing the
value of chi-square, to test the presence of a significant multiplicity of in-
significant abnormalities.

Reproductions of the correlation matrix, R, and of the inverse factor
coefficient matrix, C, are included with this report for each groupf the
former matrix was employed to obtain the latter. In each case, the V refers
to a transform of the original physical measurement variable as listed in our

previous (third) report, so transformed as to have zero mean and unit standard



deviation and an approximately Gaussian distribution. Using the sum of

the squares of the products of the variables and their corresponding co-

efficients for any one person, chi-square can be determined for twenty-five

degrees of freedom, with associated probability that the person might yield
that or greater value of chi-square if he or she is a normally healthy re-
presentative.

With Phase I now completed, it remains to be determinéd what further
work based upon these data will be desirable and possible. In that
connection, we are listing some things which might now be done, either
to prove the utility of the prior work or to extend that of the basic
data set.

1. Test the computed coefficients .and the supporting data, both to deter-
mine how many extreme individuals are still contained within the groups
and to ensure that the chi-square distribution is indeed a satisfactory
description within the less extreme levels.

2. Devise a method of allowing variables to be omitted without invalidating
the chi-square procedure of judging normality.

3. Using principal factor analysis, determine the relative importance of
the several physical measurements currently recorded in effecting the
total description of a healthy state.

4, Reviewing the medical histories of all individuals in the four groups,
from the standpoint both of abnormal individual physical measurements

and of an abnormally high value of chi-square, find out what percentage
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of abnormal health would be diagnosed by each means, and the amount of

overlap.

5. Using the pairs of medical histories which are available for a limited
number of pedple, construct a similar health criterion for changes in
physical condition.

We would appreciate your comments on the foregoing. Inasmuch as our
contract specifies that the nature of any further work be decided at this
phase, it appears desirable that we meet as soon as convenient to discover
whether support may now be found for further work, aﬁd what direction the
latter may best assume. We will look forward in the interim to coming over
to discuss the matter, as soon as we receive word from you.

Respectfully submitted,

Louis C. Young
Project Director, A-1242

LCY:emy



11
16
21

11
16
21

11
16
2l

11
16
el

11
i6
21

11
16
21

11
16
21

11
16
21

11
16
el

<

CLCCVOVOCEOOREENNNSNSNCOCOCOOOUUOUUOUEFEFFFFFLULUGKOGLUGRLRNONNDNDE -

GR CUEFFICLIENTS

O e el ol e N T ol o e o e o e e e el e e e o e e e S S T I

«10000+01
=e13374400
016989400
=,13008+00
= 447y9=01
=e53121=01
¢ 10650400
=e92705=01
-0510’9-01
053054-01
oﬁUUZb#OO
0 20334=01
« 7554901
«18841=01
=.82591=02
e 7000+00
=-o18102=01
e 73927=01
e 24040=01
=,50825=01
s 88935=01
-091647+00
«bOB03400
-0b5730-01
_05“205-01
=¢15374+400
«100U0+01
=,656064+00
W 74144=01
'69058-01
019741400
-, 4a8710+00
«B0U0T7400
=¢13607400
-o73449=p1
=¢17004400
06277£+00
=e97257+400
013795400
039521-01
B8419=01
=e9230U9400
09029400
=,10909400
-051&32-01

Vv

<

VO OVVOOOOO®ENNNSNNCOOOCOMUVUNUNEFFFFUWGGLBUNNNDNNDE

L L T O o S S S S e e e el o e S O ol ol LN Tl T F T Sy S U e

GR COEFFICIENTS

CORRELATION COEFFICIENTS

=¢53121-01
«19741400
=.17281400
-084279-01
021684400
+100030+401
=e73993-01
0930444401
-,.79131-01
.7007“-01
'0172J0—01
05“418-02
=.856358-01
«B84671-01
011157000
-0136&5+00
-,22453-01
=+¢77980-01
11079400
026126—01
=-,929:8-01
47973400
=.64171+00
=¢65929-01
e 14349-01
010656400
'n“8710+00
062826+00
W,U483152-01
=e33061=01
=¢73993-01
010000401
=.78238+00
=-,13569+00
12621400
¢93196-01
-'753Q4+00
0 999,74+00
« 14794400
=,12472+00
=.10225+00
495257400
-066379600
-.pgr)()l_()l
0 26387-01

v

BO UV OO DPOTOROENNNNNOOOOOOOPVNUNNUINEFFFEFFUGUWGGUNNDNDNDN - -y

vV

GR COEFFICIENTS

o 1o b b s P b Pt Pt b Pt p b (b P b b fub b b o B0 Db b b b b b b b pa b S s b b b b b b e b s P b

+30025+400
=.17054+00
'0863“8-01
-.Q12u8-01

=+¢39599=01

=.17230-01
«93196=01
=.62405-01
-028184-01
«40109-03
«10000+01
=e79116-01
«51625-01
«69973-01
.83“90400
-, 72875-n1
011837400
+80704=n1
.1““60000
=.30467-01
=.6415940Q
-.6373“—01
=,87065=-01
=e66161=01
020338-01
362772+00
«40270=01
+93370~01
4754401
-5““18-02
-.7834H+00
e 15196*00
-, 11491400
=-.76509=-01
=,79116-01
«10000+01
«14805+00
+15602+400

« 9810601

=,37833-01
'066353{00
=.79418-01
-.10889400
=.85584=01

v

4
9
14
19
24
4
9
14
19

<

CLCOVWOVOETETE®ENNNNNDOOCOCOUUVNUUONEFEFTIEFCCUGCGOLNRNNNN - -

GR COEFFICIENTS

Pt e b e b b b ps ot P b b ft fud et b et G Pt b Bt Bt 8 b b b e et e Bt et S et b b S et bt b e b b b b e

027666400
«88419-01
-.929““-01
=,38942=01
=.14350+00
- 13685400
=¢10225+00
-.5767u—01
=e12653-01
e 71775-01
«834904+00
=,37833-01
e61997=01
4305301
«72306=01
«1000N0+01
=e61657-02
«12030400
e16184=01
¢59553=01
«10709=-03
+98911+400
=¢75538=01}
«98381-01
-.13981400
-.18102-01
-.92809+00
«53797=01
=e52152=01
12528400
= 22453001
49527400
~.1459140¢
=¢57038-01
=+.80576-01
=e72875=01
-.66353400
14333400
=:10376+090
01122“+00
-061657—02
010000+01
=:91653-01
-95069-01
=¢14990+00

v

<

VOOV VO XOPP®O®OENNNNNOOOOCOCOUNUNOVUNEFEFFFFUEGUEWUNNDNDNDN - - e

GR COEFFICTIENTS

Pt o e 8 bt b s ja s s s s ps s e b b (e b B0 (o8 2 bt 8 e 1eb bbb b b b8 b b b b8 b e e s s o s s o

.88985=01
-,10232+00
=,10167+00

«16019+00

.8661n=01
-,92968=01

«10061+00
-,4984%-01
-,2598n+00

050500‘02
-c30467‘01

«50762=01

03108?'01
=-,27927+00

+75005=01

.10709=03

OIZIQR-OI

«57740-01
=,17939+400

«91421=01

.10000+01
=-,94392+00
—,Q7326-01

14895400

.2“357-0]
-,91627+400

«96338+00

.28135=01
-011853+00
‘.8581u—01

147973400
=,5296n0+00
-,92047=-01

086607-01

«1686A=01
=,64159+400

«65642+00

«10312+00
=.10622+00
-.12851=-01

«98911+00
=-.95619+00
=.6151R=-01

«1211n+00
-,25276=02



v

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6

~3a

16
21
1
6
i1
16
21
1
6
11
16
21

V GR CUcFFICIENTS v
10 1 =,10232+00 210
10 1 e 96338+00 7 190
10 1 =.6047U+00 12 1o
10 1 099752-01 17 10
10 1 «66545=01 22 10
11 3 016989400 2 11
11 1 =e65604+00 7 11
11 1 «10000+01 12 11
11 1 =«13180+00 17 11
11 1 =+20457=01 22 11
12 1} =.17231+400 2 12
12 1 62820400 7 12
12 1 =¢97257+400 12 12
12 1 «13681+00 17 12
12 1 «38905=01 22 12
13 1 =e86348=01 2 13
13 1 «40270=01 7 13
13 1 =,140b1+00 12 13
13 1 «61061+00 17 13
13 1 .42291400 22 13
14 1 =e92944=01 2 14
14 1 .53797-01 7 14
14 1 =.13554+00 12 14
14 1 061273400 17 14
14 1 e 39024400 22 14
15 1 =+10107+00 2 15
15 1 «28155=-01 7 15
15 1 =.99186=01 12 15
15 1 «61661+00 17 1%
15 1 «3020yU+00 22 15
16 1 =.13658+00 2 16
16 1 e 74144=01 7 16~
“pETF 1T =413186400 12 16
16 1 «100yu+01 17 16
10 1 «39794%00 22 16
17 1 =eb4279-p01 2 17
17 1 e 483352=-01 717
17 1 =.13858+00 12 17
17 1 «72162400 17 17
17 1 140098400 22 17
18 1 =.41248=01 2 18
18 1 093370=-01 7 18
18 1 =e18552+400 12 18
18 1 e 72098400 17 18
18 3 ¢37509+0Q 22 18

V  GR COEFFICIENTS

L O T T X T Sy Sy S U U I P W S S Sy Wy Wy Sy &

=y

CORRELATION COEFFICIENTS

«10061+00
=+¢52960+00
«65543400
e T4276=01
‘026609-01
-0027b5-01
«80407400
-097257+00
=¢13R858+00
010917400
e93434.01
=.78238+00
+10000+01
«14829400
=¢12461+00
'-62”U5-01
=¢15196+00
014772400
- e87171400
~e27313400
=e57674=01
=e14591+00
01“319+00
87572400
=.27403+00
-nu9@45'01
=e92047-01
«10310+00
087553400
=,239:55400
=e51679-01

TTEL13687+00

13661400
e 72162+00
~612955+400
=,79931=~01
=.13559400
e14829400
«10000401
-.20725#00
=.28184<01
=o11691400
«15534400
091995+00
=e12154400

V. V GR COEFFICIENTS

10
10
10
10
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18

[ e e T S S O i T T ol o I S S o S O

«50762=01
«65642+00
¢72199-01
012150400
«68083=01
«75549=01
=,97237+00
=+14051+00
=,14552+00
=+¢92022-01
=.85638=01
«99967+00
« 14772400
«15534+00
«97737=01
«51625=01
«14805+400
«10000+01
«82894+00
83932400
«61997-01
.14333f0D
299327+00
82932400
«84360+00
«31082=01
+10312+00
«93838+00
«83824+00
+85156+00
«18841-01
013795400
61661400
«72098+00
«55007+00
«84671-01
+14794400
«87171+00
+919954+00
« 75800400
e69973-01
«15602+00
«82894+00
«10000+01
« 73589400

V. v GR COEFFICIENTS

4
9
14
19
24
4
9
14
19
24
4
9
14

1o
1o
10
10
1o
11

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

012148-01
=e35619400
e83144-01
~¢52692-01
«14346+00
0 73927=01
¢69029+400
=¢13554+400
«11880+400
-096117—01

’ -.77980-01

=.66379+00
«14319400
=e10326+00
«11223400
«11838+400
=e79418=01
099327+00
42762400
42171400
12030400
=¢91653=-01
«10000+401
40644400
«42072+00
¢57740-01
~e61518=01
094416+00
039293400
o35234+00
e24040-01
=¢10909+0¢0
.61273+00
« 34563400
«24036+00
011079+00
=+89991~01
'87572+00
41471400
035705+00
«80704-01
=+10889+00
«82932+0¢0
«40582+00
027123400

V V GR COEFFICIENTS

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

10
10
10
10
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18

L i e e S e O O O ki o I o e O e e S T e e S e O el ol ol N N S

-,94399+00
«10000+01
«50598=01

=,12035400

-054292-01
+66669+00

-,6847n+00

=,99186=01
» 10574400
0298“1-01

-.6“171+00
+65543400
«10310+00

=.10622+00

-,11757-01

-06373“'01
0 72199=-01
93838400
»52008=01
«15831+00

-,75538=-01
083144-01
94416+00
139Q5“'01
«17438+00

-, 47326=01
050598‘01
«10000+01
+55591=01
+12377400

-,8878p=01
«99752-01
e61661+00
«39775=01
17282400

=,65929=01
o T4276=01
«87553+00
012689‘01
022932400

'087065-01
012150+00
+83824+00
02298n=01
18100400



v

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16

21 «

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21

V. GR CVUEFFICIENTS

19
19
19
19
19

1
1
1
1
1
1
1
1
1
1
1
pl
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

=,38942-01
=,52152=01
011830400
e 345603400
U640+ 00
016019400
=,11855+00
010574400
039775-01
t77557—01
= 44709=01
«69088=01
=e20457=01
35794400
e100UU+01
« 21684400
=e33061=01
010917400
—012955+00
012543400
-039599-01
4 7544=01
=e92022-01
«55007400
031227400
=4 14350400
012528400
=e96117=01
24036400
.bU9b7+00
066610‘01
=,85814=01
1293“1-01
017262400
40551=01

v

2
7
12
17
22
2
7
12
17
22
2
5
12
17
22
2
7
12
17
22
2
7
12
17
22
2
5
12
17
22
2
7
12
17
22

V. GR COEFFICIENTS

19
19
19
19

[ e S e S O N O ol ol o o e O N S i O g e e e

cORRELATION COEFFICIENTS

=e12653=01
=+57038=-01
=410326+00
s41471400
=-e6973;0-01
=.25980+00
e 86607-01
=¢10622+00
0 12689-01
‘066910-01
0 33684-01
=e73449-01
»389(5-01
40698400
212543400
e 70074=01
012621400
=e1241400
=¢20725+00
«10000+01
IQOIUQ—OB
=+ 76539~01
'97757-01
¢« 758430+00
=e217%44+00
-71775-01
=.80576=01
011223400
0357US+00
«104568+00
«50530=02
¢ 16866-01
=e11757=01
«22932+00
=¢23071+00

V.V GR COEFFICIENTS

19
19
19
19

= b= et b b s fub b Pt b b b b Pt b b b B0 et b Bt b b et et et b b b b et b b b s

«43053-01
=.10376+00
42762400
«40582+00
034798+00
-027927+00
=¢10622+00
«52008~01
022980-01
022804~01
=,82591~02
¢39521~01
42291400
«37569+00
031227400
211137400
-012472*00
=¢27313+00
=¢12154+00
=.21754+00
01687u+00
«98106-01
+83932400
073589+00
«10000+01
0 72306~01
011224400
«42171400
027123+00
+31963+400
075005‘01
=¢12851-01
«15831+00
«18100+00
015691 +00

V v GR COEFFICIENTS

4
9
14

19
19
19

bo b et b s et b o et b (b (e (b b b (b b b B (s b et (e (b s o b b b e b b b (s P

e16184-01
«95069-01
(40644400
«10000+01
+10674+0Q
-.17939400
«12110+00
e39454-01
=¢63901-01
-01706u+00
=¢50825-01
-451252-01
u3902“+00
«546404+00
060967+00
«26126-01
+26387-01
-027403+00
=.69700~01
«10588+00
014“60+00
=.85584-01
.8&360+00
«347984+00
«31963+00
059553—01
=+.14990+00
o“207?+00
«10674+0p
+10000+01
+91l42101
-.25276-02
017Q38+00
020123-01
089339—01

A

V. V GR COEFFICIENTS

5
10
15
20
25

5
10
15
20

25

5
10
15
20
25
5
10
15
20
25

5
10
15
20
25

5
10
15
20
2%

5
10
15
20
25

19
19
19
19

o s b b i b b b o (s et b (et (et (b (b it bt fed b b b b (e s feb b (b (b b e o P f P

.98381=01
-05269?-01
e 39292400
-,63901-01
e20123-01
.14895+00
=,12035+00
«55591-01
.10000+01
«55106=01
-,34265=01
66545=01
35260400
W 77557=01
.40551=01
«14340=01
=-,26609=01
=-,23985+00
-,6691n=01
=,23071+00
--66161-01
.68083-01
«85156+00
«2280u4=01
+15691+00
-,13981+00
1U4346+00
« 38234400
-,17068+00
089330<01
2u35Fspi
=e54292-01
«12377+00
«55106=-01
«10000%01



g

-

‘O\DMDO\DODGBW(XODN-J~JQ"40\0 COCUOUVUVEFFFFEFFGLLOLLNNINNNONEF -

GR COcFFICIENTS

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
A
1
1
1
1
1
1
1
1
1
1
1
1
1

=.19805+400
e57582+400
=,64979+400
2 61699+400
40775400
087299'01
=,66951+00
e 64031400
«H40BLYH+00
032141400
48937400
«11398+00
0 97535=-01
=,9380v0=-01
-059261-01
-9 1“7d“+00
012109400
14176400
"2207ﬁ“01
65396400
« 36204400

29092400 -

«16709+00
e9218b=02
218432400
= 24473400
022592+00
025517400
«37066=-01
=.28516+00
128675400
=.12300+400
=.81538=-01
099965-02
023647400
=¢39197+400
=,3U758=-01
018253—01
=,45975-02
e 62813=01
=e16420+00
010365400
e 760388=01
14141400
023886+00

v

2
7
12
17
22
2
7
12
17

-

VO OVOVOVROEEENNNNNOCOCOOCUVUNUNUUNEFEFFEFVGGOUOGOLGNNONONDN -

COMMON FACTOR COEFFICIENTSe» INVERSE

GR COEFFICIENTS V

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

043772-01
=.56299+00
«64R31400
« 75302400
=.22R33+00
=e¢15n57+00
49682400
=e62124400
«55760+00
e 9’4°u9-01
=,32108=01
«69042~01
=.11248400
=e699:34=02
«22371400
l31“35¥00
012122400
=413756400
=,63759-01
50429400
=, 47273400
029597400
-,18581+00
=,35A95-02
¢ 9694301
¢ 37999+00
« 36840400
=.261(,8+00
-1415“—01
-,28%974+00
023“21+00
= 74746=01
¢10975+00
'-18“55-01
=-,R9734-01
-053150+00
=¢87151-03
=.56456=02
=,30644-01
=¢35725+00
=e174351400
-+¢131494+00
-,89831~01
=+26891=01
'0252U5+00

3
8
13
18
23
3
8
13
18

F.

VO OVOVOIXIPPROONNNNNOPIOPCNRNONNEFFEEF UGG NN F - e

GR COEFFICIENTS V

P o e B b o b n s s e b b b b (b e b b (b B b b e e b (b (b e (b b b b peb b Pt b b b b b S e e

45743-01
64978400
« 76582400
e 73609400
«67603400
+97153-01
=¢61934+00
«57375+00
51995400
53198400
91375400
=+10706+00
=+14862~01
-061008-02
«79318-01
=e62226=01
=.14066+00
=,71030-01
=-,89936-01
=,10633+00
=,14993+00
-,18648+400
e14049=02
0 27341-01
=-.17178=01
-.68713-01
=,27647400
27801-02
¢32650-01
«10006+400
=.21752=01
11056400
=¢57471-01
=+63080~-01
=¢86112=-01
40371-01
=:63939-02
=-,96348=02
=.15587400
=,71160-01
«55823-01
=.71940-01
=-,11038+00
=¢39417=-01
'015591+00

4
9
14
19
4
4
9
14
19
24
4
9
14
19

F

VO OVOVOVEPRPETEOEENNNNNDOOCOOCUUUNUVUFEFFFEFEFFOCGOWUGOGLNLIONONNDE - -

GR COEFFICIENTS V

Ll i el ol e e e e ] el e T S S e e S e S S e e

«53496-01
=e61373400
-76581#00
«30810+00
42728400
12962400
66407400
57374400
«44083+400
019635400
«87179400
-.1u869+00
=+11544-01

-.10043-01.

«75720=01
~-e18217+00
=¢68027-01
'o80089-01

«25634400

«63446400
--85894-01
-025902400
=¢3586U4=02
=¢11030+00

03818?—01
=.12751+400
=¢2215540¢0

«34130-01
=+15805+00
-.5“510-01

«46997-01
~e63020-01
=+¢11810+00

«2783140¢0

«16820+00

«17062=01
-.792“2—03
-027121+00

«44433+00

«62553-01
=.38041-01
=¢12416+00

«64928400
=+30914+00

5
10
15
20
25

5
10
15
20
25

S
10
15
20
25

5
10
15
20
25

5
10
15
20
25

S
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

=

VO OOV OPOPORRENSNSNNNOO OO NNNONEFFEFULGOGGN VNN NEF -

GR COEFFICIENTS

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1,
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

=,59113400
61141400
. 73016+00
-,76895=01
«13189+00
+66819+00
=,66819+00
«59064+00
.14896+00
.18845+00
-,14117+00
.15248+00
-.,48285=-01

=+33899+00

088369'01
-,8407R=01
,8997u=01
-,85358=01
-,28713+00
=,27578+400
=,26244+00
«25188+00
01116?-01
63681400
«29017-01
=,24506+00
19590400
J47423=-01
-,27887+00
2 30314400
«59805%01
'092Q32'01
-.11589+00
«1218p+00
«78183+00
«11430=01
=,37091=01
-,41030-01
-.14818+00
+37979=01
-+31050=01
096198-01
=.16182+00
-,39583=01
021706400



v

1
6
11
16
21
1
6
11
16
2l
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
2l

_F_GR CUEFFIC

~—Smemmmeeee

v
10
10
10
10
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
19
15
15
15
15
1o
10,
Jo=
16
16
17
17
17
17
17
18
13
18
138
18

B e e s e e s e e e e e b o e e b b e e e b e e B b e e e b e e e e e e e e e e e e

IENTS V

.mﬂhr—‘" -
-.b5284-01 2
027008~01 7
e31321-01 12
=o40399=01 17
+17060+00 22
e 322U8+00 2
e21252=02 7
=.12898=01 12
-.49506+00 17
=e12112-01 22
31657400 2
't17138’02 7
=,21597=01 12
o$°d75+00 17
07782301 22
=e49509=01 2
—.39&35_01 7
=.70324=01 12
e17970=01 17
«10681400 22
=.92074=01 2
017581=01 7
=.00320=01 12
=.17081+400 17
093577-01 22
=e22051=01 7
=,3478d8=p1 12
«84Q02=01 17
=e22007400 22
«93289=02 2

. 256248=01 T
026439=p1 12
=.72022=01 17
=e5709% =01 22
0e13630=01 2
27446=01 7
019098=-02 12
=, 79489=02 17
=e38513-01 22
e21067=02 2
«15904400 7
=,32237=02 12
e21544=01 17
-, 44405=02 22

COMMON FACTOR COEFFICIENTS»

F  GR COEFFICIENTS V

1o
1o
1o
1o
1o
11
11

O Tl Y e T T e S S O S O O O ol ol ol ol o N Sy ey SOy N =

e b e b B s s P s e b e

«37075+00
=-,81864=01
-,36812=-01
=+10934400
-.38596+00
=-,68091-01

141,01

022256=01
-070275—01
=¢278074+00

012328=01

«11493400

e32771=-01

0260n1=01
=.253p5+00
=.46330-01

023206400

+10789+00
=e96725=01
=e56950=-03

0 36932-01

25590400

096017-01

012687+00
=¢31730-01

e1372401

011956400

e56008=01
=.41076=01

W24 6=02

m54225H5-01

'.10'&‘9“‘#00
=,38594=01
~eU3h42~01
020237=01
=e7541102
= 37876=02
l286?2"01
02131502
=.12072-01
022566=01
03958702
=,13666+00
e14717.01

3
8
13
18

INVERSE

F GR COEFFICIENTS V

Ll el e o e e O O ol ol ol o N T e O O O e e S S S e T O S S T ] ol ¥ NS SNy S =

«15150+400
-02977“-01
019157‘01
=+13704+00
«60586=01
=-,12187+400
+25842-01
«12029+00
=-,93514=-01
«62977-01
= 4421401
«38043=-01
=.82024=01
«77540=01
=,11846+00
¢99235-01
095797=01
=,75381=-01
~e68336=01
033353+00
020763-01
«88459-01
-.18051-01
022209400
-e20037+400
047965-01
QQ9914-01
-.257“6-02
»26851=01
'061979‘01
«13292+00
=¢29517=-01
=¢11536+00
016271#00
«84323-01
=¢19973+00
«95124-04
-.46100-01
«58609-01
t12579+00
«87964=03
«25830=-01
«35372-01
«25296=-01
-,38063-02

4
9
14
19
24
4
9
14
19
24
4
9
14

F GR COEFFICIENTS V

19
19
10
19
10
11
11
13
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
14
18
18
18

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

«16297+00
«21574=01
«22001=-01
-.38076-01
«53695=01
=e11538+400
=-o14643-01
«10934+00
e22991+0¢0
e94107-01
=e61304-01
e 24530-01
=,82634~01
=.85911=01
«78170-02
-¢78291-01
'031595—02
=e74493~01
«14501-01
=e77128-01
«82840-01
¢35281=01
=-¢13261-01
=¢13929-01
=¢55928~01
=¢11402-01
=e94392=02
=¢59503=-02
118315400
017SIQ+00
=¢15358+00
«47201-01
=+11694+09
«29861=02
087161—01
217886+00
023117-01
=e47528-01
«34801-01
«50954-01
=¢30391-03
013653400
e35414-01
=¢11316=01
017574%=02

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
2g
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

F GR COEFFICIENTS

10
1o
1o
1o
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
1%
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
!
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

«24064=01
021230'01
e 74234=02
39847400
-,24804+00
=,22319=01
«21208=02
«97796=-01
-,20438+00
-,68703=01
-,93678=02
'068259-01
-,19704+00
=-.20194+00
-,11534=01
-,40973=-01
=-,44826=-01
-'10033-01
«14825=01
022247‘01
-, 64324=02
-026857'01
e 3346A=01
-,52725=02
=,142%6-01
-.2078n=01
'031094-02
198764m=p1
‘081777-02
053658-01
W42571=01
°063601-01
.2989%0~-01
-.18896=01
«18324=01
013788-01
-c11845+00
ou199§'02
-080535-02
«13471+00
«10091400
0 33663-01
’097935-02
129782-01



v

11
16
21

11
16
21

11
16
21

11
16
21

11
16
21

11
16
21

11
16
21

F GR COcFFICIENTS V

19
19
19
19
19

20

20
20
2u
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25
25
25
25
25

P s (s s o o o b b o b e e bt b b b s (s b et B e s o et B o o s (b o P o o

«70963=03
=e24911=02
=ec2330=02

eS6410=02

«833859=02

e HB293=01
-046560-02

22449=02
=e72541=02
=+39009=-03
=s2%4028=02

«11028+00
= 24741-03
=,16308=02
=e25009=02

| =eb2059=01

269945=03
-.59233-y3
-026521-03
e14950=02
'6228“'01
021200=04
e 30410=-04
«210l11=04
«00000
« 00000
«00000
«U0000V
+ 00000
«0000V
00000
+00000
«00000
«00u00

2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22

COMMON FACTOR COEFFICIENTSe

F GR COEFFICIENTS V

19
19
19
19

[ O O O O N Tl Ll o o e e e O O O O O T S S e S O O ol ol

025436.02
=, 34482=-02
031118=02
=e29377=02
=e25834-02
6U4730=02
030815=01
070303-02
016453400
e 9414/3-02
«10853=03
= 77637-02
=.28703-02
016859-03
20851=02
o 72R7-02
-495013-03
=e51469-03
=,81390=03
=:18979-03
=-.828;9-03
=,21604-04
2 3848804
_010012-0“
'OOQUO
.OOOUO
«00000
00000
«00000
«00000
'OOOUO
«00000
" +00000
«00000

INVERSE

F GR COEFFICIENTS V

19
19
19
19
19
20
20
20
20
20
21
21
21

L T Y X X N o T S S O Sy S S U Sy S S U B S S Ty ey e

=-,32378=01
«25295=02
=¢10207+00
=¢31556=02
=.14111=02
026563=03
+15789-01
—.40450-02
=-,14813+00
«77743-03
=.74553-03
«10671400
«18848-03
+12629-02
0 26655=03
-.32115-02
«20226=02
-052207—05
=e22703-04
=,24148~03
«76361=03
42931-03
0 39649-04
e33341=04
«35754-04
«00000
«00000
«00000
«00000
«00000
+00000
«00000
«00000
+00000
«00000

4

F G6R COEFFICIENTS V

19
19
19
19
19
20
20

P s s e e e b o o et ba b b b 0 b b s (et b e s b b b (b e s b b b b s b e

«41586<01
+«78893-03
=+10250+00
¢97168-02
¢75277-02
=¢39309=-02
46200-01
=e41570=-02
+18786-02
=¢86816=02
=,26974=03
=¢50475-02
023266-03
=¢21911-02
=,18658~02
+96841-05
=.6U4872=-01
=¢51571-03
«10976-04
«71766=03
¢ 72901-03
=¢77609~01
¢ 39649-04
021116-04
«14174-04
«00000
«00000
«00000
+00000
«00000
«00000
«00000
«00000
«00000
«00000

25

5
10
15
20
25

5
10
15
20
25

5
10
15
20

5
10
15
20
25

5
19
15
20
25

5
10
15
20
RS

|
10
15
20
25

F @R COEFFICIENTS

19
19
19
19

B0 1 1o ot i b (s b (b b o8 s P (b b (b (e fd b b b b b b b b (b e (b b b et b e P

-.137““-03
=,19542=03
+19906+00
-010182'02
+96999=02
045017‘01
e37018=01
-.2&&9&-02
017562-02
-,14207=02
=s71429=-02
=-+,19708~02
«54091-03
«2483R=03
=e¢17133=p2
» 79545=01
079121-01
=-.29307-03
=,17941~-02
-.16556=02
0626“3'01
= 77137-01
0« 38928=04%
+00000
«20972=05
«0000n
+00000
«0000n
«00000
+00000
+00000
«00000
«00000
+0000n
«0000n



-

11
16
21

11
16
21

11
16
21

11
16
2l

11
16
el

11
16
21

11
16
21

11
16
21

11
16
el

O!D\D()¢)®(LG:G)®'4~JNIQ-QO‘O(PO‘O(IU7U(HU1$-PJ=¢-FLﬂbﬂU(ﬁ(ﬂN]Vh)NIVF‘HO*F‘F

V GR CUFFICIENTS

VIV VIO VI VI VRV VI VI VL VIV VI O SRV VUV VI VIV VL VLV O VI VY VIV O Sl SOOI VI VIS VI VI VSRV VIV Y

«10000+01
e 73045=01
44243=01
«12118+400
e 76953=p1
43195=91
e b0603=01
«13010+00
-.559“9-01
=e14835+00
011847+00
«63867=01
42979-01
=e07750=01
011989+¢yQ
e10041400
44543-01
e 79827=01
=e22427+00
e11404+00
=¢11187+400

=¢95849+0Q

028216+00
=4¢11735+00
e 79220=01
e 73045=-01
«10000+01

=¢31195+00

e14447=01
=.10675400
e13499+00
=e36921+00
«91494+00
=e4l4421=-01
¢10223+00
=¢18100+00
038494400
=,78187+00
072597-01
=¢11344400
=e23102+400
=e93693400
«31313+400
=+s14627+00
42657=01

v

<

VO OWVOWOOPPO®EENNNNNOCOROOCOVWONUVOUNFEFFFFFOUUGLGGNNONNDNDE - -

GR
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

CORRELATION COEFFICIENTS

COEFFICIENTS

4314301
¢13499+00
=e20436+00
+88673-01
«15053+00
«100p0+01
12471400
=¢10237+00
09339204
022764-01
«13937+00
=.67741=-01
-0322h7-01
e127934+00
«52564-01
e46131=02
L] 33?‘)3-01
-,28358«01
¢17R94400
477350~01
=e54340-01
0339,2+00
-035327000
=.38012=-01
=¢39217-01
0 80H53-01
-036921+00
¢ 36439+00
«81217-01
0267,9<01
012471400
¢10000+01
=+¢80A825+00
=e11576=~02
«23011+00
=.816354+00
¢99159+00
e21651~01
=,26313+00
=e63709=01
¢30953+00
‘028737+00
=o40794201
=,24998.01

v

3
8
13

v

VOOV OVOVIPOIORINNSNNANC OO NVONVNUNFEFFFFFOUHGGOLMNDNONNDNDR =

GR COEFFICIENTS

VIOV VIOV VI VIV VIV VE VIV VISV S VIV VI VI VIV VIV SOV VR VIV VI VI VI VIV VIG VI VIGVIGVE VI VR VR )

«11847400
=.18100+00
«18212+00
«73878=01
«92605=-01
013837400
-.93930-01
089625‘02
-049003-01
»79619-01
«10000+01
«10184-01
011634400
-.35834-01
+86731-01
«65413400
+55770-02
«17209+00
-032003-01
+12568+00
=,25187=01
-¢36875400
=.10083+400
=+11660+00
=,26364=01
«63867=01
« 38494400
022305=01
«51652-01
-,43801=01
=67741=01
=.81635400
011399=01
=e26496-01
W44U415-01
e10184-01
«10000+01
=.28570=02
=.16223=-01
=-,15366=02
-012624-01
-030303+00
=,12443+00
=.13145+00
=-.45140=01

v

4
9
14
19
24
4
9
14
19
24
4
9
14
19

COLCOVOVEECCECXOTONNSNSNSNOOGOCOCO UMV UOEFEFFFFFLGUUGLUGNDNONDNDNDE - P

V GR COEFFICIENTS

DVIGVEAVEG VIV R VIV VI VI VGV SRV VI VI VGV IS VI VI VR VIV VI VIV VIV VG VR VI VG VIV VI VIRV VG VRN VIV SR VR VY

16641400
=e23102+00
«18248400
19428400
=e13469-02
«46881=02
=.63769-01
«10701-01
=.17738+400
=.66187-01
65413400
=e12624-01
01102“+00

«13011400-

071669—01
«10000+01
=+¢11593-01
« 16640400
3246401
016296+00
=¢22145-01
095275400
-.10860000
-.20005*00
«69707-01
44543-01
-.936934+00
¢30271-01
«17630400
-.12131400
03325301
030953+00
.52“21—02
‘024Q78+00
«27344+00
¢55770-02
‘030303+00
016023-02
024650+00
=¢25916400
=e11593=-01
+10000+01
=+¢13160+00
'02307“+00
+56285-01

v

15

<

VO VOOVODOPOE®ENNSNNNOCOCOCRPUVOUNUNFEFFFFFOUUGOUULUNMNDNDONDNE F -
LI VI VIVE VI VI VR SISV VIO VIV I VRV VI VIUI VISR VI VIV VI VIS VEGSVY VIV VI SIS IRV IOV VI VIV VIV VI VY

GR COEFFICIENTS

-,11187+400
e 74803=01
«16283+00
.4882A8=03
083531-01

-,54340=01
«81376-01
e 33637+00

=-,91553=04
«37401=01

-,25187=01
063113-01
«63227=-01
« 00000 °
.2846u=01

T =,22145=-01

41688=01
.58364=01
«00000

«14986+00

«10000+01

=,95858+00
-.12337400
-,19073=05
-,16152+00
-,95849+00
+99915+00
J48314=01
=,57220=05
«18041+00
+» 33912400
'036921*00
JH41943=01
=-,95367=05
-.38618=01
=,36875+00
«38506+00
'o“5455‘01
=,13351=g4
46932=-01
«95275+00
=-,93702+00
=-,14580+00
'010681‘03
=,17897400



vV Vv GR COLFFICXENTS

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
16
21
1
6
11
16
21
1
6
11
16
21

10
10
10
10
10
11
11
11
11
11
12
12
12
12
12

e

NthJNth)vah)Nt“D)NMJNIVR)Nl“h)NIVh)Nth)NIUh)NIvh)NFOR)NIUA)NIUNQNIUR>N

¢99915+400
=e31134+400
e 85602=02

=e¢11331+00

H4245-01

=¢31195+00

«10000+01

=,32811=-01

¢«11500+00

=,20436+00

« 30499400

=,77585+00

«82904-01

=e98104=-01

«18212+y0
022305=-01
0“3552'01
055654400
e 54500+00
0 18243+00
e 30271=-01
¢ 38819=01
eOB118+00
0952093400
010283400
4B8314=01
e 71847=p1
¢e507380+00
40072400
012118400
W 14447=01

-,32811-01
«10000401

¢31620+400
83673=01
e81217=01
43323-01
¢ 3D3U3+400
¢51125+00
e 73878=01
e51652-01

=, 76920=02

53487400
e S4337+400

v

12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22

V GR COEFFICIENTS
c748U3-01 Z'I'“' =

10
1]
1o
1
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
le
16
17
17
17
17
17
18
18
18
18
18

LSLVIGVIGVE VI VIOVIGVIGVE VI VI VIS E VISV U Ul VB NI SIS VI VIOV VIV SISV VIV VI VI VI VIS VIS VI SV V)

cORRELATION COEFFICIENTS

=+36921+00
2 36508400
072231201
+291»7=-01
«13010+00
091494400
= 77585400
43323201
«18090+00
-0102U7+00
=,808254+00
010000*01
012813001
-.271H5+00
e89625-02
e11399-01
--607‘;7—02
+83017+00
0207‘%1—01
«10701-01
5242102
=,12131-02
« 82830400
013535101
033637400
194301
= 47594-01
«740n904+00
05551201
=-,56949-01
=eH4UU21-01
« 35303400
=+¢15133-01
e93392.04
012830=01
«1000401
¢55697.01
'ou9003-01
=e26496=01
=¢16567=01
¢ 77729400
16073400

98137601

V V GR COEFFICIENTS

3

"8

13
18
23

3

8
13
18
23

10
10
10
10
1o
1
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18

LSV I VIV VDV VIV VRV SOV VIV VI VIO VI VISV VIV VI VG VEG VIV VGRSV VR VIV VI VI VG VRV VIV VY

¢63113-01
«38506+00
012884=01
¢41569-01

=¢50663-01

e 42979-01

=,78187400

«43532-01

=,76926=02

«81982-01

=¢32267-01

099159400

=,60797=02
-016567-01

010250'02
» 11634400

-028570-02

«10000+01
+ 89559400
«951444+00
»11024+400
016023=02
099820400
089268400
295364400
063227-01

=,45485-01

89588400
«82725400
«89054+00

=-.87750=-01

¢ 72597-01
«55654400
«53487400
«55830+00
$12793400
021651-01
«83017+00
77729400
080908+00

=.35834-01
=¢16223-01

+89559+00
+10000+01
« 84988400

v

n
9
4
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24

V GR COEFFICIENTS

LVIGVEVENCEVI VIV VR VSV VISR VIR VIV VI VIS VIV VI VIV VI VSR VI VI VDV VIV VIV VIV VI VI VR VIV VR )

o41688-01

=¢93702+00

020976-01
016363+00

=¢1239240¢

0 79827-01
¢31313+00
«38819-01

=«21021+00

+28161+00

-.28358-01
-.28737+00
=e12131~02

023822400

-.25892400

«17209+0p

=.120443400

+99820+00
47371400
052817+00
+16640+00

=+13160+00

+10000+01
46236400
«524654+00
+58364-01

=.14580+00

090296+00
35367400
47596400

-.22427400
=e14627+00

+56118400
023451400
030“28+00
¢17894+09

=e40794-01

82830400
038836+00
44192400

=+¢32003~-01
=¢13145+00

089268400
4593540
47841400

V V GR COEFFICIENTS

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

10
10
10
1o
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
1y
15
15
15

15 -

15
16
16
16
16
16
17

LSS I VIRV R VIS IOV OV VI I SIS IDVIE VI VIR IV VIV VIOV VIO VIV VR VIS VIV SIS IV VED S IG VI VIS VI VGV I VIV V]

-195858400
.1000n+01
.“0595-01

—.11444-0“
«18287+00
028214400

=,311%4+00
«71847=01
«28610=04
«24356=02

- 35327+00
e 36508+00

=,4759 =01

-,76294=05%
033965-01

-.10083+00
.1288u4=-01
+89588+00

-.24414=-03
«82592=-01

-.1086n+00
020976-01
+20296+00

—.61035-0“
.89749=01

-,12337+00
0“0595—01
10000401
«15259=04
192007=01

-01173ﬁ+00
«85662=02
«50780+00
«76294=05
«31812+00

-.3801?-01
o 72231-01
« 74090400
«38147=05
«13275+00

-.11660+00
041569‘01
«82725+00

'022888-0“

-02“179‘01



-~

V V GR CUFFICIENTS

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21

19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25
25
25
25
29

-

MPOPPOPPORNRPRODODNONVOVIONLOODIDONDRNNMRNDENDDODODRRROMDONMDREND D

019428400
e17630400
=,21021+00
023451400
c40938+00
«48828=03
=-e57220-05
e 28610=04
070294-05
=,17160=04
=e10675+00
«11500+00
e 31050400
«100UU+01
015053+00
026729‘U1
«18090+00
-n15155-01
e 31540400
0 92005-01
=-o43801~01
e861982=01
e55830400
45006400
=e13409=02
=612131+400
028101400
«30428+00
04730400
'85551-01
018041400
24 3206=02
e 31812400
=.12543=-01

V.V GR COEFFICIENTS

2
7
12
17
22
2
7
12
17
22
2
5
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22

19
19
19
19

[AS2 SV VI VIV VI VI VR VIV VI VIV VIV VI VR VI VIV VI VIV VI VIV VIV VI VIV VI V)

cORRELATION COEFFICIENTS

=¢17738400
=.24478400
023822400
« 38036400
e 77779=02
=e91553-04
-0953h7—05
=e 7629405
e 38147-05
06347702
=,14835+00
010223+00
--98104-01
51125400
31548400
e227R4=01
023081400
=e271454+00
5569701
«10000+01
«79619-01
U4 15401
10250=02
«809084+00
=e23722=01
‘0661H7—01
27344400
=¢25%92+00
B41924+00
028105+00
037401-01
-+ 38618=-01
e 33965<01
«13275+00
47388<02

V.V GR COEFFICIENTS

19
19
19
19
19

LMLV LVE IRV VILVE IO VIO VIO SRV VMGV VIV S IV VIV R O R R

«13011400
«24650400
47371400
.45935+00
«38278+00
«00000
~,13351=04
=e24414-03
=-,2288R=04
45776=04
«11989+00
=-.11344400
«54560+400
05“337+00
+45006+00
¢52564=-01
=+26313+00
+20741-01
«16073+00
=¢23722=01
«86731-01
=e15366=02
«95144400
+ 84988400
«10000+01
071669-01
=.25916+00
152817+00
47841400
«48581+400
«28U46U=01
046932~01
«82592-01
=e24179=01
+15385+00

V. v GR COEFFICIENTS

4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
g
14
19
24
4
9
14
19
24

19
19
19
19
19

N N N N N T L N N T N T S T RS

e 3246401
-.23074+00
46236400
10000401
¢17094-01
«00000
=,106831-03
=¢61035-04
= 45776=-04
=¢18311-03
«11404+400
U42657-01
«52093+400
«409384+00
«64730+00
«47730=~01
=e24998=01
«13531-01
e 77779202
028105+00
«12568+00
=.45140-01
«953644+00
«38278+09
48581+0¢
«16296+00
«56285.01
'52Q65+00
01709%=01
«10000+01
01“986#00
=e17897+09
¢89749-01
=+¢57428-01
010863+00

V. VvV GR COEFFICIENTS

5
10
15
20
25

5
10

15

20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25
25
25
25
25

LS SOV VR VINVEVINVEGVE VIV VRV IV VIV VI VI VI VIS IV RV IV VRV IV VIV VRV VS N

=-,20005+4+00
«16363400
+ 35367400
-, 45776=04
-.57428=-01
-,19073=-05
-.114““-0“
.15250-0“
«10000+01
-,1144y=~04
«7922n=01
-,11331+400
«40072+00
-,1716A=04
-,12543~-01
-,39217-01
029167'01
055512-01
t63“77-02
«47388=02
-02636u-01
-.50663=-01
«89054+00
JU45776=04
15385400
«69707=-01
=,12392+400
47596400
-,18311=03
.10863+00
-,16152+00
«18287+00
«99007=-01
=.11440u=04
«10000+01



¢

C OOV e~~~

F

N(}O‘0(?0‘@(!01@(ﬂJ:C-CJ=¢(ﬁblU(N04Nl“h)vahﬂFldr-N

¢

G

COMMON FACTOR COEFFICIENTS»

F GR COEFFICIENTS V

R COEFFICIENTS vV

2 189y 2
2 «11649+400 7 1 2
2 «372%p=01 12 1 2
2 +594le400 17 1 2
2 «b62316%00 22 1 2
2 +18454=0] 2 2 2
2 =e82620400 7 2 2
2 73711400 12 2 2
2 =-.30802-01 17 2 2
2 0205%+00 22 2 2
2 +30250+00 2 3 2
2 +51080400 73 2
2 W49329+00 12 3 2
2 =.13522400 17 3 2
2 =.40320-01 22 3 2
2 14438400 2 4 2
2 =.62300-01 74 2
2 =e73872=p1 12 4% 2
2 =.34374+00 17T 4 2
2 «97207-01 22 4 2
2  .1lo42+00 2 5 2
2 .26783-01 7T 5 2
2 =.bl742-01 12 5 2
2 =eb2102-01 17 5 2
2 49033400 22 5 2
2 «52420-01 2 6 2
2 =e57130=01 76 2
2 =.00212-02 12 6 2
2 48301400 17 6 2
2 J42400=01 22 6 2
2 +B0186400 e 7 2
2 =+10355+00 712
2. m.78632-91 12 7 2
2 «1720%+00 17 7 2
2 =.13997+08-22 7 2
2 400000 2 8 2
2 400000 78 2
2 400000 2 8 2
2 00000 17 8 2
2 +00000 22 8 2
2 +28445+00 2 9 2
2 =.93385-01 79 2
2 =.20721400 12 9 2
2 J11679+00 17 9 2
2 412590400 22 9 2

«25665=01

017622~03 ~

085506*00
«12178400
e34194-01
077Q18+00
=e 77786400
«40310-01
«18322400
«282404+00
49141400
=e527484+00
‘078195—01
37650400
01645701
=¢13170+00
-91626—01
¢5504u8-01
«37752402
=¢70194+00
=e220y8=-01
=e12032-01
=¢389:,5-01
«482464+400
=.28162+00
=e267556=01
¢53151-01
=.28795-01
«341178<01
-,83197-01

. =:22541=-02

=¢10262+00
=,64857-01
=e28601400
«00000
«00000
«00000
«00000
«000u0
49718400
=.16419400
84148~01
=s11R92+400
+55500+00

VOOV OOVPPOPIPOPRNNNNNPOORNUNINNANEFEFEFFHAAGGENDNONDNND -

F

INVERSE

GR COEFFICIENTS V

LCIOVEL VIV VIV VIS VI VIV VIV VIV VI SIS IS VIV VGV VGV VI VI VIV VIGVRGVE VISR VE VR VIOV RV VIV VI

012323400
4669702
«97711400
+90859+400
092797400
=.15969=-01
=-.79287+00
«52485=01
W 2U663=-01
+98679-01
«16798+400
=,50441+400
=e74916~01
=+¢10671+400
=,13000400
«84250+00
012752400
t25320-01
=,18230+00
‘.25“01-01
=,96419=01
'033832-01
=,49875=-01
«36284=01
=¢25702+00
020243=01
«51585=01
-061969-01
=.15521400
=-,55984=02
'028929'02
=.89940-01
«44390=-01
-,46816=01
=.80591-01
«00000
«00000
«00000
«00000
«00000
022925-01
+98889=01
=.58552=01
‘021322-01
=.10893+00

4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24

F

COLCOVOEETRBENNNNSNOCOOCOOCOCUVOUVUEEEFFGGUGON NN MU=

GR COEFFICIENTS V

LSRRGV VIO SE SIGVIVE VI VIO VN VI SIS I ST I VIV SIS VIV VI D VI VI SN VI VI ST DV O DV SO VY

14697400
=e20753+00
097711+00
«51321+00
«58583+00
027658=01
2 77296+00
U44132-01
=e26787400
33657400
#19893+00
-¢53489+0¢
=e75354=01
=«14909+0¢0
«10583+00
087689+00
«13163+400
e24373-01
010476+00
e24328-01
=¢31250~01
=e49466=-01
=e65763=01
31050409
« 24653400
.1029H+00
«23679-01
=e67739-01
=¢23539+400
+19041+0¢
=+88553-01
-.54882-~01
«53895-01
35638400
'02958“+00
«00000
00000
«00000
«00000
«00000
=+11974+00
«S54786-~01
-.58“39-01
=e¢13223+00
«34yQ1-01

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20

25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15

20
25

F

COVOVOVPPOEPERNNNNNOOCOCOCCNUNUNUIEFFEFFEGLUUGGN NN N -

GR COEFFICIENTS

LRSI VINVE SILVE SV U SRV S S SV O S VI ST O SO O NS SO STV S ST SO O O SIF RN

-,18094+00
10713400
+20063+00
«00000
«15062+00
.80169+00

-082609+00
«54523=01
«00000

=,13575+00

-.50774+00
.51088+00
e23330=01
«0000n
«19447+00
«12520+00

-,67367-01

-068507-01
+00000
«13106=01

-.“616?-01
«31434=01

=-,28524+00
«0000n

=,27714+00
«29357=01
=-,38573=01
=,14761+00
.0000n
181210%00
«69429=p01
=-,11133+00

-025209-01
«0000n
097866'02
«0000n
«0000N
«0000n
.10000+01
.00000
«80776=01

-099596-01
«15648+00
«0000n

‘017091'01

N



v

1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21

F  GR COcFFICIENTS V

10
10
10
10
10
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13

[V VI VI GV VIV VI VIV VI VIV VIV GV VIV VLIV VIV VIV VIV VLV VGV O O VI VI VR SIE VI VI VI VI AVl U

-.23864400
=.21038=02
13600400
37606400
«19710+400
017013+00
«83297=02
-023493-01
«e17026+00
e 75577=01
=-,68950=01
=:69603=02
=e10363+00
«19120+00
=e 30387400
=+50005=01
«19498=01
=e23511400
=¢16711+400
e20331=01
ol6864-01
-02“605-01
077056-01
=,72363=-01
=e27047+00
=e53747=01
-070055-01
-0695°9-01
=-,16798-01
055079‘01
=e27485=-01
016011-01
-055499-01
«12908+00
= 88425=91
e57315=-01
096617-02
016555=-01
=e31202-01
012565=01
018759-01
=e12144=-01
u“5027-01
=s47370=01
«10901-01

2
7
12
17
22
2
7
12
17
e2
2
7
12
17
e
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
e
e
3
12
17
22
2
7
12
17
22

COMMON FACTOR COEFFICIENTS:

F GR COEFFICIENTS V

10
1o
1o
10

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

015596400
e28622=01
=e17283=01
=617753400
=e11361+00
=e29014=01
«73032-02
«53980-01
=-,110034400
=e303174+00
=e23379+00
=e11R35400
=.13408+00
=e1744/1=01
020179+00
-28%12-01
-.22937+00
=e22613+00
e73160-01
=-o154374+00
=e243,1=-01
¢51118-01
3913201
-.13441400
«49578-01
«15uy6-01
-o49499=-01
=e71705-01
=¢359(39+00
=e21431-01
«76067-01
-008170‘02

=.16959-01

«10052+00
'-hS'Hll-OZ
e33A33-01
e43022-03
e10773-01
e287,25401
=884 7-02
-0175“8'01
¢31°91-01
«e37799-01
=e23183-01
=.32928x01

INVERSE

F GR COEFFICIENTS V

10
10
10
10
10
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
1R
18
18
18

[\SIOCI S IO \VICIE S IOV VIS VAV VR VIS BV VRV ORIV S VIV IV I VIV VISRV VI VIV VI VI VISR O VI VI VIV VIV S

« 34778400
=,23499201
=.56456=01
-,97141~01
=.11971+400

e23945-01

«48528=01

«45099-01
=,59734=01
-,69550=01

«27049400
=,12336+00

«49394-01

«12605+400

«19283=01

6547701
=-,21642+00
=,21991-01
-.18038-01
=+.10078+00

«84095=02

«90617=01

«36343=02
=-,52364=01

«28569=01
=+75022-01
-.7475Q-01

«15259-01

« 14860400

«13537400
=-,94811=01
-.41848-01
-. 79580-01

«11083+400
=e61642-01

«92747-01

022823-01
-07025u—01

+10207+00

«17647400

+50895=01

«43952-01
-.25404-01

019730400
'01u093+00

I
9
14
19
24
)
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24

F G6R COEFFICIENTS V

10
10
10
19
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
le
16
16
17
17
17
17
17
18
18
18
18
18

2

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

=-+,17550400
=¢18352-01
=+59784-01
¢29681+00
-014752—01
«55039-01
~.84119-01
«40474-01
=¢39457+00
36095400
- 6844R=01
¢53109-02
¢59114-01
‘016343+00

-011658+00v

=.14597+00
'029619-01
-.20235-01
«53265-01
«21907+00
=el42139~01
«20207=01
«1175R-01
«18914400
+29192400
«15106+00
=e81964=01
«12802-01
+29969-01
-'26895n01
«15335+00
~417715-02
=.77803~01
«81832-01
063021-01
=+10118+00
=¢31162-03
=e71627-01
-015150-01
.Q2682-01
=426585-01
011297-02
=¢25021=01
‘03IQI2-01
-050281—02

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
@b

5
10
15
20
25

5
10
15

20
25

5
10
15

20
25

F GR COEFFICIENTS

10
io
1o
10
1o
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
18
18
18

n

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
e
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

=,39003=01
«84107=02
«9456u=02
.0000n
-.83086=01
-.57832=01
'8906R'02
=.84733=02
«0000n0
-,33186400
=¢26350=01
-.46325=03
.40910-01
00000
=.14644+00
e53632-01
«21734=01
«52499=-01
«0000n
«12349+400
‘019954'01
-,26084=01
066513-01
«00000
W 24322=01
-.64109=-01
-.63951=01
-.2199%-01
«0000n
19311R=0}
ou0609'01
«15855-01
=, 77921=01
.0000n
-05068“-01
«67919=02
076823-02
=+.17499+00
«00000

-016572'03

e 32745=02
-,85523=02
0585“5-01
«00000
«53286~01



V‘ F  GR CUEFFICIENTS V

e
119 2
619 2 «37900-01
11 19 2 +150006+00
16 19 2 0 53825=02
21 19 2 «78857=02
1 20 2 ¢ 13548=01
6 20 2 +37033=02
11 20 2 =¢32703=02
1o 20 2 83570=-02
21 2v 2 2 17083-01
121 2 e00Q42=-02
6 21 2 W4970u4=01
11 21 2 = 472b5-01
16 21 2 s 40508=02
21 21 2 0 39804=02
1 22 2 49030=02
6 22 2 e 52351=01
11 22 2 =e274d86=02
16 22 2 47485=02
21 22 2 e 28802=02
123 2 « 00000
6 23 2 «00000
11 23 2 «00000
le 25 ¢ « 00000
21 23 2 200000
124 2 «U0000
6 24 2 «00000
11 24 2 « 00000
16 24 2 «00000
2l a% 2 100900
125 2 « 00000
625 2 « 0000V
~¥¥ 23 27 © 00000
16 25 2 + L0000
21 25 2 s 000007 7

12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
28
2
7
12
17
22

. COMMON FACTOR COEFFICIENTSe

F GR COEFFICIENTS V

. 52‘9 3‘5—‘[5"1‘\; \21‘—9
7 19

19
19
19
20
20

LS VSE S VY SF S O OF S OO O O OF O O O O ST VO S O PV U B S SO TS

24857102

=«18A70+00

=e¢3724502
-.18318-01
e11838-02
~-e42743-01
¢ 7389503
= 724p6=03
«889990-02
=e85359-02
+59769-03
W42590-~01
=e17P066-02
=-.94333-02
-.26594-02
-oSQQKg-OZ
e 7294902
eH1U4l1=-02
-o38145.01
+70936=-05
«00000
«00000
«00000
«00000
«00000
«00000
«00000
«00000
«000Q0
«000y0
«00nn0

~--300000

«000Q0
000000
+00000

INVERSE

F GR COEFFICIENTS V

19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25
25
25
25
25

DVEOVINVIGVE L R SISV VI VIV VI VIV VR VD VGV VIV VGV SV VALV VELVID VI VIGVIR VG VD

=,32061=01
'026664-01
=.25231=02
011232-01
+29479=-04
40874=03
-02830u—02
=-,88433=01
=-,10429-01
«60581-01
2U646-02
=:31273=02
= 46945-03
+61616=02
«76301=-03
=+10010-02
-e63731-02
«96794-02
v61022=02
1 A5L42=02
+00000
00000
«00000
«00000
«00000
«00000
«00000
«00000
«00000
¢00000
00000
« 00000
«000Q0
«00000
«00000

4y
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4
9
14
19
24
4

9 -

14
19
24

4

9
14
19
24

F G6R COEFFICIENTS V

19
19
19
19
19
20
20

LSOV VE VISR VIOV VSISV VIV VISV IGVI VUGV DI VRNV VIV VIV VI VR VI VIS UE VIV

01528401
¢10728+00
025327-02
¢39241=02
021479=02
¢13601-01
«55665=02
«88457-01
e46229-03
U4U4665=-02
U48730-04
09454501
¢55773~03
¢36337=02
e14816=02
0 32207-03
¢21503-01
¢95649-02
«80961-03
+13009-02
«00000
«00000
+«00000
«00000
«00000
«00000
«00000
«00000
«00000
«00000

~ 200000

«00000
«00000
«00000
«00000

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

§
10
15
20

- 25

F GR COEFFICIENTS

19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22

O O O O O Y O O Y O Y N S O O S S NN S A O S Y O S S Y S AT S SRR O

-,46259=-01
«12137-01
025261'02
«0000n

=.62082=02

.333“?-02

«16375=02

«11551+00

«00000

«15554=01

+53408-01

-o74833=02
01253?'02
«0000n
e31721=02
«95408=01
t6“162-01
«58131=02
.00000n
46590=04
«00000
.00000
+00000
«00000
.00000
+00000
00000
«00000
«0000n
»0000n
100000
+0000n
00000
«00000
«00000



VOO OO ETROENNN~NNCOCCOCCUUUUVNEEEEEGOUURGWR NN -

Y GR COSFFICIENTS

GUULGLULULULWLUHULUWLHLUWLHGUUWWUHLWLHULWGULHLLOLW WL U ULWL UL

«10000+01
=,24845=01
036027-01
e43796=-01
¢e17411=-01
018374=01
=e22727=-01
'060895—02
«14869=01
018471400
«16179+400
‘045550-01
e33417=01
«63554=01
«83703=-01
021578400
=e42305=01
025240=01
«30763=-01
-75481'01
031935—01
=e¢91191+00
¢959305+00
051495'02
-=.17997-01
= 2494345=01
«10000+01
=¢55328400
=.81459=02
49161=05
037“64-01
=,58047+00
096537400
-095“20-02
'64037—02
=.54587=01
62028400
=,60892400
=,10195=01
=-.40014=02
«35480-01
=,928950+00
«60937400
e 96640=02
=+15400-01

v

12
17
22

V. GR COEFFICIENTS

VOO VOO OONNNNNOCOOCOCOCOCVNOUVNUNVNEFEEFULGUGLNNDONDNE =

CGUUOUUOULULLUUHOLULOLLLUOCUWOUUWLOUULLOLUWUOLUWGL LWL LO OO OLWU

CORRELATION COEFFICIENTS

+18374-0)
e 37464=01
=¢56937=-01
«52995=01
¢11190-01
«10000+01
-019928-01
=e32751=01
=.58231-01
46687-01
024498400
0 36362=01
-067290-01
=e17340~01
=e29179-01
«17420+00
«31875-01
=e 7505401
01854701
=eA3293-01
44n80=02
«65621+00
=.604884+00
=e13144=01
0125286=01
=e22727-01
=.58647400
«6UH67+00
«13669-01
-.38314=02
=.192,8-01
«100004+01
=+73076+00
" W46AYB-01
=e13935-01
=.43872~01
-069491400
¢97955+00
«10814-01
-016Q03—01
«15346-01
0 63091+00
=e61434+00
=e70716=02
018441201

\

v

VOO OVOOPOPROINNNNNOOOIPOPONINUNFE FFEFFFUUUUWLNNOMND DN - e
CGOUUWOUUWLLWUOLGLUWULWUWOLOLOLULUWWUWLWLUWLULHW WL ULULUWWLOOU U

GR COEFFICIENTS

«16179+00
=.54687=01
«47692<01
069254=01
-089135-02
24498400
-.43872=01
=e20533=01
+28403=-02
«16575=01
«10000+01
'066908—01
=¢5544y2-02
-.u9745-02
«43087-01

C 272744400

=,69969=-01
«52955-01
«41205-01
«62373-01
45652=01
=.57481+00
e 34517=-01
«36089=01
«35174-01
-045536—01
«62028+400
-.42“08-01
=,23938=01
'052809-01
«36362=01
=.69491+00
«44894=01
«31547-01
-.20846=02
-066908P01
«10000+01
=.945097~02
=-,45557=01
023508-02
«47787=01
=+¢58940+00
«38090=-01
028815-01
030985-01

VOO OOV ROTETRPENNNNNOCOOOCC VNV NUGEEEEETGCOGOGN NN NN - <

GR COEFFICIENTS

Ol Ol Ol GHOE G101 010G GO O8O O 8 Gl GG OE Gl Gl O3 Gl G OE G GGt G i OF Gl Gl Gl Gd Gl Gl G Gl O Gl Gl

«21578+00
«35480=01
4y564=-01
«11862+00
=¢61099-01
«17420+400
e15346-01
=¢106566=01
=e13151-01
«18371400
o 72744400
2 47787=01
«29949=02
«29352-01
e 64576~01
«10000+401
e40261-01
«59392<01
44480-01
«58074-01
0“1978—01
«97258400
¢39459=-01
'17186-01
=e17526=01
=e42365-01
=.92856+00
= 46282=-01
=e17630-01
=, TH950=02
«31875-01
63091+00
4653101
«10970=01
-016156-01
=¢69969=-01
=¢58940+00
=+11051-01
-.55u“6-01
«42022-01
$40261-01
«10000+01
e42607=01
¢91595-02
=¢29845=02

v

0\0430\0(DCDG’m(D~Jﬂ'4~J\IU‘O(PO‘0‘M(ﬁU1mtn$'F-PJ7F(ﬂb‘U(ﬁbﬂNth)NlUF‘HI*P'P

GR COEFFICIENTS

OGOl Gl G G G Ol Gl O O Gl O Ol Gt 5 G O I OE G GG G GOl G G Gl Gt O G Gl O GGl Gl Gl G O Gl Gl O

«31955=-01
-.30914=01
062368-02
.68392'01
.59478-01
044580-02
-.30093-01
-.41082-01
-113760-01
«14792=-01
0“5652'01
-,43813-01
=¢53252=02
024070-01
.3“461-01
0“1978-01
-,38968=01
«49695=p2
«27396=01
'38367-01
«10000+*01
=.91929+00
e21167-01
=.40359-01
.“3395‘01
-+91191+00
«97877+00
-.176309=01
0“2687'01
=, 53115=01
«65621+00
=+59490+00
«30747=-01
-.19990'02
021182'01
=.57481+00
63477400
=e31441=01
«23207=02
=.71271~01
97258400
'093225+00
+15560-01
-052465'01
41848=01

4



V 'V GR COCFFICIENTS

3
6
11
16
21
1
6
11
16
el
1
6
11
16
21
1
6
11
16
21
1
6
11
16
el
1
6
11
16
2l
1
6
11
16
21
1
6
11
16
21
1
6

11

16
21

10
10
10
10
10
11
11
11
11
11
12
12
12
12
12
13
13
13
13
13
14
1%
14
14
14
15
15
15
15
19

GUULLLULLUWLOGDUWLGULUW BHUOUWOLWLUUWEURWWLLOG LWL OLOLOWLO WO LWL

=e30914=01
«97877400
=055993+400
=.60272=02
=e40903=02
036027—01
=e503528400
«100U0+01
=e912358=02
«81108=02
=¢50937=01
646067400
=.7030u+00
=e14395=01
021559=02
47692-01
=o42408=01
«eS50b44=01
40002400
028927+00
Hi4504=01
-ou6282-01
e5U913=01
45730400
e27643400
e62308=02
--17059—01
025557—01
e 39783400
120831400
43796=01
=e81459=02
=.91238=02
«10000+01
0215959400
e52995=01
0e13669=01
«630%0=01
e 31388400
020645400
'69£b“"01
-923958-01
«20897=01
e 32357400
20658400

V V GR COEFFICIENTS

2
7
12
17
22
2
7
12
17
ze
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
ée
2
7
12
17
2e
2
7
12
17
22
2
7
12
17
22

10
1o
1o
1o
1o
11
11
1
11
1
12
12
12
12
12
13
13
13
13
13
14
14
14
14
14
15
15
15
15
15
16
16
16
16
16
17
17
17
17
17
18
18
i8
18
18

GOUUOUULUGLWWOULRULULW GO WWUWLHULOHOLLLWULWUWOLHUWUOLWULULHUUWO WL

CORRELATION COEFFICIENTS

~¢30098=01
=¢59490+00
«65405400
01354001
-.85509-02
-e60808=02
¢96537+00
=.70360+00
«63096-01
-113“2“-01
-032751-01
=.730n764+00
«10np0+01
«20093=02
QIQSUS-OZ
=¢20533-01
$44nGe=01
=-,16315-01
«6573y8+00
=e¢14070+00
=e16%66=01
«46531-01
-018702~01
«65294400
=e14325+00
=el41n&2-01
e30747=01
-033221-01
.5“371+00
=s220u8=04
.1“859-01
=,954,0~02
=,14395-01
« 31338400
-e64A55.03
-055231-01
W46646-01
e20093~02
«10030+01
-011q58+00
281 y3=02
0 31547-01
-, 49775=01
¢391624+00
«48946=~01

V V GR COEFFICIENTS .

Ol Gl O G OF O G 03 O G O O I OE G €03 G G O OF O8O O Ol O G O GG O O O8O O O GO Ol G GO O3 O Ol O

-043813-01

«63477+00
'-4“912-01
=¢25921-01
=.50325-01

¢ 33417-01
=,66852+400

«50644-01

+26897=-01
=.43265=-02
-e67290-01

+97955+00
-.16315-01
-0“9775-01
=-,33209-02
=,55442=-02
-094507—02

«10000+01

«48784+00
.61868+00
-29949-02
«11051-01
« 39497400
1“7967+00
«61651400
=e53252=02
e31441-01
« 77052400
«40131400
+51120400
«63554-01
=-,16195=01

«46002+400

« 32357400

27023400
=e17340-01

«10854=-01

«65798+00

39162400

«52585+00
-149745'02
«45557=-01
«4878u4+00
10000401
« 34262400

V VvV GR COEFFICIENTS

4
9
14
19
24
4
9
14
19
24
4
9
14
19
24

GUOGOLWUULULUULULWLULOLLG WUV ULLOU GGG OGO WL

=¢38968=01

-.93225#00>

-.48315=-01
--17228-01
-038550-02

023240=01

60937400

¢50913-01
=+.90413-02
« 6473802
«75054-01
'61“3“'?00
«18702-01
«54918-01
42794201
¢52955-01
«38090-01
099“97+00
«23848+00
¢19276+00
¢59392=01
42607-01
«10000+01
023287400
«19069+00
«49695=02
¢15560-01
.76693#00
20177400
012945400
e30763-01
.966&6-02
«45730+400
«18026+00
012323+00
018547-01
«70716=02
06520Q+00
18863400
15831400
«41205=01
«28815-01
47967400
29701400
.16“86+00

V V GR COEFFICIENTS

S
10
15
20
25

5
10
15
20
25

5
10

15

20
25

S
10
15
20
25

S .

10
15
20
25

5
10
15

20
25

5
10
15
20
25

5
10
15
20
25

5
10
15
20
25

G OF Gl OI O Gl O G G Gl O OF GO G @il O O O G0 Gl Gl O OF O G O O Gl G G GO Gl Gl O

-,91929+00
.10000+01
-,19299-01
42071=01
-,54766=01
¢59305+00
=-,55993+400
025537-01
-.12513-01
.1091u=p01
-.60488+00
65405400
-,33221-01
=.30903=03
-.68640'01
«34517-01
-0Q491?-01
«77052+00
«3394y=-01
«70509=-01
e39459~=01
-,48315=-01
« 76693400
«34548=-01
¢ 73846~=01
021167=-01
-.19299-01
«10000+01
43182-01
117271=01
«51495=02
~.60272=02
39783400
.28709~-01
021716~01
=,13144=p1
+13540-01
«54371400
055961'01
-011667-01
«36089-p1
-,25921-01
J40131+00
. 48939-01
»28390=01



v

1
6
11
16
21
1
6
11
lo
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11
16
21
1
6
11

e

21

V GR COEFFICIENTS

19
19
19
19
19
20
20
2V
20
20
2l
21
21
21
21
22
22
22
22
22
23
23
23
23

wtﬂolﬁlﬂ(HU(ﬂbﬂutﬂU(ﬂbﬂUlﬂbiU(ﬂblU(ﬂblU(ﬂbiu(»biulﬂu

=.17630=01
=,90413=02
016020+00
e 39606+00
68392=01
4266701
=.12513-01
026709-01
«15600+400
o17411-01
W49101-05
e8l108=02
021559400
«10000+01
¢11190=-01
-03851“-02
=,13424-01
=, b4855=03
022885400
=,89135=02
=¢52899-01
=e43205=02
027023400
19750400
=e61099=01
-07“550-02
04738=02
012323400
053852400
e59478=01
=+¢53115-01

2210914=01 -

021716=-01

037560=01 -

v

V. GR COEFFICIENTS
K RS P L= i T .

o
7 19

12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
22
2
7
12
17
-2e

19
19
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" CORRELATION COEFFICIENTS

=e13151.01
«10970-01"

-.54918—01
«188,3400
012836400

-013700-01

=¢19990=02

=e30933-03
¢55961-01
=e61672-01
18471400
lb“057—02
02155902
026645400
22785400
4668701
=¢13935~01
,14%05_02

-.11558+00
«10000+01
e16575-01

=+20R46=02

=¢3329-02
«52585+00

-,133264+00
«18371+00

=e16156=01
42794201
+15831+00
17148400
0 14792=01

21182201

T =.68640~01

=e11667=01
=¢97577=01

V VvV GR COEFFICIENTS

19
19
19
19
19
20
20
20
20
20
21
21
21
21
21
22
22
22
22
22
23
23
23
23
23
24
24
24
24
24
25
25
25
25
25
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+29352-01
-055446—01
023848+00
29701400
«17229400
«24070-01
+23207-02
¢33944-01
«48939-01
+32899-~01
«83703-01
=s40014=~-02
028927+00
26658400
+19750+00
=¢29179=01
-,16803~01
=.14070+400
«48946~01
=e13326400
«43087=01
«235n8=02
061868+00
034262400
«10000+01
«64576=01
42022~01
019276+00
c16486+00
+25129+00
13446101
=e¢71271-01
+70509~01
«28390-01
2 71887-01

v

Vv GR COEFFICIENTS

19
19
i9
19
19
20
20
20

CGOOUOLGWOLUOLULULUULWULOLGULOUUUWUOLULGLHUWOLULLULLULUOLHLUWULHLHLGOOL W

«44480-01
¢91595-02
«23287+00
«10000+01
«38126-01
e27396=01
=-e52465-01
e 34548201
«19625+09
-018152+00
e 75481-01
=+15400-01
«27643400
¢ 39666+00
«53852+00
=.83293-01
«18441-01
=+14325400
«12836+00
«17148+00
062373-01
¢30985-01
«61651+00
«17229+00
«251294+00
«58074=01
=.29845=02
019069400
«38126~01
10000401
+38367=01
41848-01
e 73846=01
~¢62102-02
e20225=-01
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5
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15
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5
10
15
20
25

5
10
15
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25

5
10
15
20
25

5
10
15
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25
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10
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25
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19
19
19
19
20
20
20
20
20
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21
21
21
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22
22
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23
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23
23
24
24
2y
24
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25
25
25
25
25
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017186-01
=,1722R=01
20177400
«19625+400
=,62102=02
-.“0359'01
ou2071‘01
043182-01
.10000+01
-.34991-01
=-.17997-01
-,40903=-02
020831400
«15600+00
«3756n=-01
012528-01
-085509-02
'0228u8-01
-.,61672-01
-.97577=-01
.3517“f01
=-.50325~01
«51120+00
¢ 32899=01
.71887=-01
=+¢17526-01
=.38550=02
«12945+00
-.18152+00
«20225=-01
+43395m01
= 54766=01
017271-01
-+34991-01
+10000+01



)

CoMMON FACTOR COEFFICIENTS» INVERSE
GR COEFFICIENTS V

11
16
21

11
16
21

11
16
21

i1
16
21

11
16
21

11
16
21

11
16
21

11
16
21

11
16
21

VOOV OEBODENNNUNNC O OCOCC VROV UE EEEFCUGUOLGN NN N e e T

6R COLFFICIENTS V  F GR COEFFICIENTS V F GR COEFFICIENTS V F F GR COEFFICIENTS
3 +65602=01 2 1 3 029133=-01 31 3 ¢83914-01 4 1 3 +85072-01 5 1 3 ,90036+00
3 =.90061+400 7 1 3 «82934400 8 1 3 =.81571+00 9 1 3 ¢90625+00 10 1 3 =,90516+00
3 ¢ 79827400 12 1 3 =,84172+400 13 1 3 14282400 14 1 3 ,142824+00 15 1 3 ,11384+00
3 W66080=01 17 13 « 8524401 18 1 3 «10771400 19 1 3 «68847-01 20 1 3 =,23533=-01
3 W40247-p1 22 1 3 =,313p4-02 23 1 3 ¢99323-01 24 1 3 e17612-01 25 1 3 e 71272=01
3 W64111-01 2 2 3 018342-01 3 2 3 44298-01 4 2 3 08261201 5 2 3 =,10542+00
3 +97851-01 7 2 3 =,82526-01 8 2 3 ¢ 97983-01 9 2 3 =.103584+00 10 2 3 «96707=01
3 =.76721=01 12 2 3 .98010-01 13 2 3 «91128+00 14 2 3 ¢91128+00 15 2 3 ,79302+00
3 «55600+00 17 2 ) 074398400 18 2 3 «61111400 19 2 3 ¢371294+00 20 2 3 .88605=01
3 «45898+00 22 2 3 =,66016=01 23 2 3 « 70496400 24 2 3 «32606+00 25 2 3 «59783=-01
3 31300400 2 3 .3 .50115+00 3 3 3 ,81168+00 4 3 3 +78138+00 § 3 3 =,35002=01
3 0 28002=01 7 3 3 =.48587-01 8 3 3 =¢37489-01 9 3 3 =¢33250-01 10 3 3 «30599-01
3 =.49358=p1 12 3 3 =.¢31157-01 13 3 3 =e12447+00 14 -3 3 =e¢12447+00 15 3 3 =,14878+00
3 018227=-01 17 3 3 =,12937+00 18 3 3 ¢39635=02 19 3 3 ¢16630+00 20 3 3 «62460=01
3 036199400 22 3 3 14228400 23 3 3 =,55365-01 24 3 3  +29411+400 25 3 3 64545=01
3 =e22642+00 2 4 3 ¢15876+400 3 4 3 =,34180+00 4 4 3 =¢39076+00 S 4 3 ,24p49=-01
3 =,31700=01 7 4 3 =,249g98-02 8 4 3 07213702 9 4 3 ¢24205-01 10 & 3 =,343427=-01
3 «13098=01 12 4 3 022150.01 i3 4 3 =.15198+00 14 4 3 =.151984+00 15 4 3 «,10049+00
3 491095=02 17 4 3 =,102p4+400 18 4 3 «11262+00 19 4 3 «28320+400 20 &4 3 =-,87211=-01
3 ¢59380+00 22 4 3 64167400 23 4 3 =,310658+00 24 4 3 57161400 25 4 3 =,14330+00
3 +34690+00 2 5 3 =,22u82400 3 5 3 =,80926-01 4 5 3 =.49579-01 5 S5 3 =,11794+00
3 13442400 7 5 3 01294564+00 8 5 3 =,17395400 9 5 3 =¢13467+00 10 5 3 +13526+00
3 011632400 12 S 3 =,16236400 13 5 3 =.76574-01 14 5 3 =.76574=01 15 5 3 =.21892-01
3 0 33720=-01 17 5 3 =,42164-02 18 5 3 «15966+00 19 5 3 55643400 20 S5 3 65097400
3 J11429400 =22 5 03 L11704+400 23 5 3 =,18371400 2% S 3 =.42257400 25 5 3 =,14020+00
3 =,15602+00 2 6 3 ¢ 91477201 3 6 3 =.60927-02 4 6 3 =.11349-01 5 6 3 =,32128+00
3 ¢ 33444400 7 6 3 « 381337400 8 6 3 =.33012+00 9 6 3 =¢33115+00 10 6 3 ,335539+00
3 42554400 12 6 3 =,32577+400 13 6 3 ,29320-02 14 6 3  +29320-02 15 6 3  ,49244=-p2
3 =.54382-p01 17 6 3  ,93252-01 18 6 3 =.32066-01 19 6 3 =.2093440p 20 6 3 =,15445+00
3 0 30475=01 22 6 3 =,987457-01 23 6 3 =,16307=01 24 6 3 17133409 28 6 3 +49885=01
3 0 32291=01 2 7 3 ¢93458-01 3 7 3 =e14692+00 4 7 3 =.13823+00 5 7 3 =,80595-02
3 =.17298=01 7 7 3 =,70285-01 8 7 3 =.40835-01 9 7 3 =e94906-02 10 7 3 =-.21888-01
3 =.73292=-01 12 7 3 =,40672-01 13 7 3 =,23800-01 14 7 3 =.23800=01 15 7 3 =,12409+00
3 =.91629-01 17 7 3 =,83481-01 18 7 3 «87853-02 19 7 3 «11350+00 20 7 3 «15774+00
3 +16802400 22 7 3 =.25u498400 23 7 3 ¢52535-01 24 7 3 066929-01 25 7 3  ,88663+00
3 =¢53975+400 2 8 3 ¢33342+400 3 8 3 0 24355-01 4 8 3 =.24905-01 5 8 3 «320%0-01
3 =,47154=-01 7 8 3 =,14043=03 8 8 3 W 44830-01 9 8 3 «283904=01 10 8 3 =,42321-01
3 =.30475=02 12 8 3 ¢37616=01 13 8 3 =,96562-03 14 8 3 =.96562-03 15 8 3 =,26797-01
3 =,13909+00 17 8 3 W43941-01 18 8 3 =.169564+00 19 8 3 =.18078=01 20 8 3 54665400
3 «14330400 22 8 3 =,35n077400 23 8 3 «12413400 24 8 3  J14602-01 25 8 3 =,25707+00
3 022985400 2 9 3 =,44044400 3 9 3 =,16216=-01 4 9 3 10345400 5 9 3 «31677=01
3 =.84455=02 7 9 3 010773400 8 9 3 ,15162+00 9 9 3 ,29515-01 10 9 3 =,11212=-01
3 210844400 12 9 3 «131061+00 13 9 3 =.15891-01 14 9 3 =.15891-01 15 9 3 =,98817=01
3 =,51133400 17 9 3 .20607+00 18 9 3 =.12972400 19 9 3 =.92822-02 20 9 3 ,53722-01
3 . 18355400 22 9 3 =,15n041400 23 9 3 «15820+00 24 9 3 «29710400 25 9 3 =,83931-01



v

11
16
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11

16
21

11
16
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11
16
el

11
16

21

11
16
21

11
16
21

11
16
21

11
16
21

F. G6R COEFFICIENTS V

10
10
10
10
10
11
11
i1
1l
11
12
12
12
12
12
13
13
13
13
13
14
14

14

14
14
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15
15
19
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16
16
16
17
17
17
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=-,56013400
=-,67583=02
'lQ3154-01
«10544+400
035372=01
013937400
015502-02
210078400
056003400
«15749400
=e13144=01
2117706=01
03015“'01
=,12418+00
=,37244=01
=¢10109=01
=y57278=p2
0 36417=p2
=, 735508=01
e 58730-01
=,10731+400
057933-01
029586400
=e52125-01
«B4925=02
e 24775=02
. +39825-01
«10108+00
118773+00
“s17037+00
=,506225=01
=e31425=01
=.88100=-01
0“7845-01
+11670+0y
029224=01
=,50967=02
0 26680=02
=,12043=01
«20869-01
c1696“-01
0881“0-02
+85608=02
262873-03
34780400

2
-
12
17
22
2
7
12
17
22
2
7
12
17
22
2
5

12
17
22
2
7
12
17
22
2
7

12
17
22
2
7
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22
2
7
12
17
22
2
7
12
17
22

COMMON FACTOR COEFFICIENTS» INVERSE
F GR COEFFICIENTS

F GR COEFFICIENTS V

10 _.

1o
1o
1o
10
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17
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-e542324+00
-.13889-01
=.37180=-01
=¢103774+00
8U4234=01
'l18905+00
e967x8=01
e10°98+00
=.28549-01
=.160y6+00
=-e12572-01
e311,3-01
e29031=01
e537:7-01
0526h8+00
-.53A19-02
=e76570=02
0 206A~19-01
003724-01
026339201
«127754+00
27945400
.31uuu+00
e55777-01
025560=01
025129201
«10698+00
«74667=01
18265201
¢112674+00
«18766-01
=e92443-01
=¢57019-01
«552(9+00
039716-01
=¢52417=02
«25813=-02
e13971-01
6U4251-01
=.80050=01
=e25695=01
«15119-01
6438202
=,12588400
=e26728.01

F G6R COEFFICIENTS V

10
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1o
1o
10
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23546400
-045327-01
=e40057-01

+81021=-01
=.26830-01

120441-03

¢12191+00

=e26260=01

=,18397+00
=e20141+400
062360=01
e21109=01
«78095=01
-025“55+00
«50461=01

=+10458-01

+30338=-01
=¢70529-01
«64086+400

- =e53863-01

«50412-01
33985400
¢52092-01
¢72939-01
=,22601+00
«51394-01
¢79197=01
=0¢16091+00
=, 38369=02
+50410400
¢30138=01
=¢59301=-01
-.7669&-01
-.58110-01
=e14171400
017017+00
«16584=01
=¢20179400
0e39373=-01
¢99075=-03
=.10559=-01
e 77556=02
=s17843=01
e33270=-01
015755400
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«219644+00
=419816=01
=.40057-01

+14933+400
=.65832=02
=s44896=-01

¢33713-01
=.26260-01
=,26480+00

20539400

«21506-01

«93730-04

+78095-01"

=+34094+00
-,87204-01
e 37445~01
e31734-01

=¢70529-01

=¢34739400
»70944=01
«12979-01%
«69882=01
¢52092-01
13914400
=+17255+00
=¢58550=01
¢39797=02
=+16091+00
+87565=01
=.86563-02
=¢53058=02
«97646=02
= 76694 =01
'.3“306-01
-'15195+00
=e17277400
¢79133=-02
-020179#00
«45843=-02
«22730~01
=e39915=-03
=.84422-03
=¢17843-01
=«15579+400
-,28215+00
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-,32858=02
.10858=01
010868-01

=,25500=01
»14759+00
32371=01

=,35390=02
=, 78444=01
20246400

-,14654=p2
0 39225=02
e12257=02
«21337400
« 30945400
020277400
«18447=01

-.2“150-03

=,12251+00
«19440400
«53408=02
«94056=-01
048005'01
«17391=02

=-,99538=-01
11564400
e17677=-01
025932=01
=e21677+00
125989n01
*«31317-01
=,97555=02

-.3QI21-01

=,17703+400

=, 78441=01
«38952=01
«86861=02

-,48489=02
e 35755+00

=,15185=01
e19435=01
c50166'03
16462=02

-,80989=02

=,10504+00

-,34399=01
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COMMON FACTOR COEFFICIENTSr INVERSE

V. _F_GR COSFFICIENTS V F GR COEFFICIENTS V
R e e e — e .

119
6 19
11 19
16 19
21 19
120
6 20
11 20
16 20
21 20
121
6 21
11 21
16 21
2l 21
122
6 22
11 22
lo 22
2l 22
1 23
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11 23
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21 23
1 24
6 24
11 24
16 24
21 24
125
BBl
11 25
16 25
21 25
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~,19841=01
.lzobb-OZ
085653=02
«50090=01
=.30883=-02
-062757-03
ll““77+00
=e69856=01
= 43204=02
.61031—02
117882=02
e23b19=91
=,93040v=01
-v67b“9—03
=e77507-03
e 7T0274~04
0101335-01
013938-01
= BU797=y4
‘01792%—0“
=,16090=02
«86720=01
=¢19359=01
=e53114=-03
'o““215-03
=e50033-903
0390235=01
¢e55671=-01
015072—05
e15103=-03
«00000
200000
«00000
000V
«00000
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7
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7
12
17
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12
17
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0 33654.01
0155¢p1-01
16866401
.42708-01
=e81366-02
=e116485-02
48518=02
=¢19030-01
«50479.02
=e61942-02
¢31193-02
«100544+00
0e22343=01
+28n26-02
-'77201—03
-077W£9—03
=¢96722-02
010300+00
015327403
=e23279-02
=s74674-03
01695401
=416957-01
=¢11945-02
=e75425=03
=e17043=-02
‘061921—01
=-.81671-02
-025906-03
=.68295.03

-~—¢00000

«00000
«00000
«000Q00
«00000

F GR COEFFICIENTS V

19
19
19
19
19
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20
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=¢30397+400
016973=01
=-,11389+00
-496167=02
021324-01
=,36779=-02
- 4U4557-01
0e15340=-02
=e93432-02
«98669-03
e11961=02
=.15545-01
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119 4 11362400 2 19 4 =,89741-02 319 4 =,15922.01 4 19 4 =.12366-01 5 19 4 =,80209-03
619 4 =,21251-01 719 4 =,15412.0% 819 4 =,31771-01 919 4 ¢33404-02 10 19 4 =,90454-02
11 19 4 =,105%92=01 12 19 4 =,63249.01 1319 4 +28546400 14 19 4 28770400 15 19 & 31012400
16 19 4 254994400 17 19 4 023692400 18 19 4 «310314+00 19 19 4 «10000+01 20 19 4 18473400
21 19 4 «30509+400 22 19 4 012120-01 23 19 4 28057400 24 19 4 ¢99958-01 25 19 4 =,3p0214=-01
1 20 4 e 30228=02 2 20 4 «36329.01 3 20 4 052724-01 4 20 4 «88376=01 5 20 4 =,25402=01
6 20 4 e T4U38=02 720 4 =,96198-02 8 20 4 =,17882-01 920 4 =.27728-01 10 20 &4 ¢27399=-01
11 20 4 =¢35751=02 12 29 4 =,29345-01 13 20 4 ¢12030-01 14 29 4 01239801 15 20 4 021762=-01
16 20 4 =,bl1199-02 17 20 4 023055-01 18 20 4 «22783-01 19 20 4 18473409 20 20 4 «10000+01
21 20 4 010231400 22 20 4 =,30170-01 23 20 & J46698-01 24 20 - 4 =¢53338.01 25 20 4 «19592~01
1 21 4 =.12877=01 2 21 4 «87885.01 3 21 4 «95701=02 4 21 4 =,33284-02 5 21 4 +7885n0=01
6 21 4 =471097-01 721 4 027352-01 8 21 4 =.21044-01 921 4 «73020=01 10 21 4 -,63889=-01
11 21 4 24245=01 12 21 4 =,27576=01 13 231 4 «40942400 14 21 4 39975400 15 21 4 «4078R+00
16 21 4 «29909+00 17 21 4 e327064+00 18 21 4 35682400 19 23 4 +3050%+00 2n 21 4 «10231+00
21 21 4 +10000401 22 21 4 «23n118+00 23 21 4 «38921400 24 23 4 «56270+00 25 21 4 «91543=-03
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6 22 4 =¢10320-01 722 4 015950-01 822 4 =,21777-01 922 4 3996401 10 22 4 =,40199=-p2
11 22 4 «37930=01 12 22 4 =,15959.01 13 22 4 =,11564+00 14 22 4 =412052+00 15 22 4 =,78783=01
16 22 4 W49649=02 17 22 4 =,13748+00 18 22 4 «97543-01 19 22 4 012120-01 20 22 4 =,3017n-01
21 22 4 +23018400 22 22 &4 010000401 23 22 4 =,11297+00 24 22 4 15398409 25 22 4 =,88638=-02
123 4 =,39y/5=01 223 4 «580%6-01 323 4 +81755-01 423 4 41409-01 523 4 «28864=03
6 25 4 =.460129=-01 723 4 =,785,4.02 823 4 =,28702-01 9 23 4 +45308-02 10 23 4 =,51719-p01
11 25 4 =,40833=-01 12 23 4 =,20339.01 1323 4 + 78491400 14 23 4 « 77857400 15 23 4 «8145n+00
16 23 4 41483400 17 23 4 065176400 18 23 4 ¢51741400 19 23 4 028057400 20 23 4 W4669R=01
21 23 4 038921400 22 23 4 =,11297+00 23 23 4 «10000+401 24 23 4 35946400 25 23 4 0« 76168=02
1 2% 4 =.71243=p1 224 4 211820400 324 4 0 72784<02 4 24 4 =.2622n-01 S 24 4 «48329-01
6 24 4 =.56101=-91 724 4 =,19597-02 824 4 =,67720-02 924 4  J46073-p1 10 24 4 =,59433-01
11 24 4 =,22320=-01 12 24 4 152108202 1324 4 «34800+00 14 24 4 «34612+400 15 24 4 35044400
16 24 4 24564400 17 24 4 28452400 18 24 4 025925400 19 24 4 09995801 20 24 4 «,53338=Q1
21 24 4 156270+00 22 24 4 15398400 23 24 4 «35946+00 24 24 4 «10000401 2% 24 4 =,2{149=p1
125 4 «90134=01 2 25 ....4 41854.01 325 4 +15390+00 425 4 15506400 525 4 «,19267-01
25257 @7 412611=01 725 4 =,u48653-01 8 25 4 0 36496=-01 925 4 =¢16343-01 10 25 4 «13493=-01
11 25 4 =,532481=-01 12 25 4 4860501 1325 4 01333701 14 25 4 05233902 1525 4 =,18720=01
16 25 4 =,110i4%=-01 1725 4 =,17357-01 18 25 4 =¢35262-02 19 25 4 =¢30214-01 20 25 4 «19592=01
21 25 4 .91543-03 22 25 4 =,88638-02 23 25 4 .76168-02 24 25 4 =.21149-07 2525 4  L10000+01
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ENGINEERING EXPERIMENT STATION

GEORGIA INSTITUTE of TECHINOLOGY

hysical Sciences Division

225 North Avenue N. W.
Atlanta, Georgia 30332

(404) 8734211 Ext.5625 - January 25, 1971
National Aeronautics and Space Administration _—
George C. Marshall Space Flight Center ARG
Huntsville, Alabama 35812 (;biﬂ‘ ’Té\
. { A
- |£Lk13 ‘ ‘)\
Attention: Mr. H. K. Katz, A&TS-MS-DIR APR LU T\

Subject: Fifth Bi-Monthly Letter Progress Report !
Contract No. NAS8-25703 \ Vs

Project: Statistical Analysis of Medical Data @!? Ay

Gentlemen:

No further work has been done on the subject contract since the
last bimonthly report, while waiting for word on the direction which
Phase II might - take.

A telephone call was received on January 8, 1971 from Mr. M. Miller
in the Cdmputation Laboratory, asking for information on the techniques we
had used, and indicating that there were some discrepancies between corre-
lation coefficients computed there and those which we had reported. In this
coﬁnection, he mentioned that the second tape sent us was an uneditted tape,
as was the first. It had been our understanding that the original of the
first copy sent us had been found to have errors, and that these had been
corrected on the second tape forwarded approximately one month later.

If no further agreement is reached regarding further work to be done
during the remaining two months, a final report will be issued and the two
tapes returned.

Respectfully submitted,

. o _
Louis(dp Young, Project Director
A-1242 r

LCY/emy ,
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A

FOREWORD

The following report is based upon a statistical view of a large
number of physical examinations. performed at Marsnall Space Flight Center,
coded to preserve anonymity upon release.

The author and the staff of the Bioengineering Center of the Georgia
Institute of Technology wish to express their gratitude to Marshall Space ‘
Flight Center for the epportunity to use these data.

The author further wishes to express his appreciation to the Engineer-
ing Experiment Station and the Georgia Tech Research Institute for under-
writing his effort and ensuring that funds would be found for the considerable
cost of computation.

It is our earnest hope and expectation that the heuristic work report-
ed in these pages will serve to further the efficient and early detection

of illness.



INTRODUCTION

Evidence of illness in a patient presumes a knowledge of the same
patient in a (different) state of health. The difference may be noted by

having previously observed the same person (in a different condition) at a

- £

time when there was no specific reason to.assume that the person was ill.
The difference may also be noted by comparing the patient to a hypothetical

healthy group of similar age, sex, and any othervdistinguishing characteris-

' tics. It is the latter means of detecting illness with which this study has

been concerned.

A simple system of detecting physiological abnormality suggesting ill-
ness would be achieved by éxamining each physiological measurement of a
patien£ (such as pulse, systolic blood pressure, diastolic blood pressure,

etc. following a state of rest) and comparing each in turn with a distri-

‘bution of that measurement for a group of people of which the patient might

be considered a characteristic member. Frequency distributions of almost
all such measures have a single peak and are low in frequency at either
extreme of measurement. Consequently, measurements of healthy patients
tend more often to be between the extremes. Conversely, a measurement
which is extreme may be indicative of an unhealthy state, although there
are some states of illness which will not lead to an extreme of a given
physiological measurement:

In many avenues of statistical research it is customary in such a
case to set two limits--one near the lower extreme such that some fraction
such as 1 in 100 of normal persons have a lower measurement, and the other
near the upper extreme such that a similar fraction of healthy persons

T &
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5zl
h
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have a higher measurement. (The limits are most e

F



elliptical limit dependé on knowiné the o;ientations and magnitqdes of the
axes. The;e are determined by the correlation and by the risk of falsely
excluding extremes from the group, as wel} as by the spread of each separ-
ate measurement distribution. All of these are easily obtained by standard
statistical procedures.

It can be seen by extension of the foregoing (more easily than it can
be depicted) that a triplet of physical measurements could similarly be
judged for normality, b& determining whether the point representing them
in three-dimensional space fell within aﬁ ellipsoidal "balloon" limit
around the previously observed cluster of such points for a healthy group.
It takes more numbers to describe the ellipsoidal shapé and orientation, of
course, but the principle and the mechanics of doing so remain the same as
in the simpler case. |

In the same way, finally, an N-dimensional ellipsoid may be specified
as a limit for comparing a set of N physical measurements on one individual
with similar sets of N on each of many individuals previously examined and
judged to be normal members of one homogeneous healthy group. It might be
true that no one of the N-multiplet measurements on a given individual
might be exceptional, but that all of them considered in a single judgment
are extreme enough to suggest abnormality. The purpose of having a single
judgment would bebto permit a computed statistic to be used to alert pro-
fessional medical personnel to an uncommon combination of physical measure-
ments which might be indicative of some abnormal physiological state such

as illness.



PRINCIPAL PROCEDURES

To obtain a mathematical specification of a hyperellipsoid in N di-
mensional space is a straightforward procedure, if one starts from homoge-
neous data. Many of the steps have been mentioned or implied in the intro-
duction. The relative.precision with which each of the steps is cafried out
depends largely on prescience of the degree to which-the data will support
a precise conclusion. Aspects of this will be discuésed in the following
section.

The first step is to examine the frequency (or probability density)
distribution of each of the N measurements. The pﬁrpose is to decide
whether the distribution is significantly non-Gaussian in shape to require
transformation. The reason for this is that the Gaussian distribution of

a variable X1

is the only distribution which can lead to an ellipsoidal bound of equal
density (through consideration of a set of independent variables Xj lin-

early related to the physical measurements)

2 2 2
=K. X -K. X -K. X
C.e 11 . C,e 22 « v ¢ « G € LR

PF 1 2

or €ZK.X.2
P Ce 1
F o)

where the C's and K's are constants.

For this to be true, we have used the coordinate system of the ellipsoid
axes, Xj’ rather than that of the transformed scale, tj, of the (correlated)
physical measurement. The relationship between these represents the orien-

tation of - > ! ' srrelztion. Each of the

Xj is related to the set of transformed measurements t by the form

-5-



" computational routines available on high-speed computers. To obtain the

—
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- where each tj has a Gaussian distribution with zero mean and unit variance

N(0,1) obtained by normalizing as necessary the transform Tj of the
original scale of the possibly non-Gaussian distribution of physical mea-

surements‘Pj,

gy = (T3 - T)/sy

where Tj =,/§;_, or log (Pj), for example, or even any rational piecewise
transformation as may be needed to reasonably reshape the probability den-
sity distribution.

Opce an appropriate T has been found (Gaussian-cumulative-probability-
scale graph paper is convenient but tends in the author's experience to

give the extremes more representation than their variability warrants), the

means Tjand Sj can be computed. Determination of the coefficients Aij is

next, and these can be obtained by use of factor analysis (or eigenvector)

Aij’ it is mecessary to compute the correlation coefficient of each pair
of t's. Whether or not the computer routine is arranged'to do this in-
ternally, using the transformed data as input, there is value in examining
the array of correlation coefficients for validity--as was found in the:
present case and will be discussed later.

The eigenvecto%s of the correlation matrix are next obtained. " These
make up a matrix whose inverse is also (because the correlation matrix is

symmetrical) numerically equal to its transpose and consists of the elements

Aij' The eigenvalues di of the correlation matrix are also obtained.
Finally, the criterion F is tfon



N _ 3
F = Z X,7/d,
3=1 j J

whereby any individual whose N measurements have been observed in physical

" examination can be compared to the '"healthy'" group whose homogeneous char-

acteristics have been used to determine the i., Sj’ Aij defining the
group. Due to the transformationswhich have keen made, F is distributed
in accord with the Chi-square probability distribution with N degrees of
freedom. Accordingly, it can be used as a limit, with known risk of
erroneously rejecting the null hypothesis (that the newly examined patient
is to be considered as one of the healthy group until his measurements--

through a large value of F--have led one to believe otherwise).



Among the physiological observations made, in the data common to
the groups, were some 54 which were binary in nature and noted abnormality
or lack of it in eachlof several traits and features. Although the discrete
nature of these made it impossible to tre#t them in the same way as the
other, variable measurements, it was decided that they could be included as
a total count of abnormalities.

Twenty-five independent variables were thus on hand to serve as a

" basis of the statistical definition of health. Before using them for

that purpose, however, it was necessary to determine the magnitude of
their dependence (and remove the component of such dependence, if signifi-
cant) upon the age and height of the individual. Within each of the four
groups, this dependence was examined on the basis of thé (least~squares)
regression equation

_ © 2 2
Vi =c + alA_+ th + azA + hZHl

(where the lower case letters are constants to be determined),

i=1 to 25
using the "step up" procedure. The results are shown in Table I, in the
form of potential percentage reduction in the variance of the physiological
measures. To avoid undue computatiocnal complexity in the final relation-
ship between a person's measurement set and his health criterion F, it was
decided to give consideration only to those signifiéant (P<.001) dependen-
cies which would reduce the variance of the variable by more than 2%. Only
eleven, among the four groups, met <his condition. These, in the form of
the regression equations above, werz used to transform the original measure-

ment on each incdividual in that grcu-; as may be noted, the change was in



Next, a frequency distribution was obtained of each variable for
each of the four groups. In general, thése were rational, but the visual
acuity data exhibited discontinuities which were assumed to be characteris-
"tic either of the method of examination or of the equipment.

Those distributions were noted which would need a change in scale to
be made sﬁfficiently Gaussian. The only distributions which could not be
so treatgd were those of the acuity measurements which had their peak at
- the lower end of their scale--i.e., 20. It was finally decided to retain
these measurements, at least in initial trials, with modification of the
scale, A way has been devised which is believed to be adequate in handling
this type of data, but the course of events has kept it from being proven
in worth.. In ény case, the high degree of éorrelation among acuity data
indicates a great redundancy of information, so that there is less to be
~gained from them than the number of-them might imply.

The two types of trénsformation, which proved satisfactory in re-
shaping the remaining distributions into adequately Gaussian form, were
the square root of the measurement scale and the logarithm (using any
base) of the measurement scale. Proper allowance had to be made in view-
ing these results, of course, for the fact that the original measurement
was made in some discontinuous form with occasional gaps between data.
(For example, the largest group commonly yielded a pulse rate of 60, but
none of 61, 62, or 63), As is common in such cases, therefore, the class
boundaries into which one is more or less forced upbn transformation led
to some odd-looking gaps which were fevealed as quite plausible upon
closer inspection.

Next, the normalized deviations

-10-



The matrix of coefficients of the principal components had been com-
puted from the (now suspect) correlation coefficient matrix for each of
the four groups, és were the eigenvalues. The former factor coefficients
have already been reported elsewheré (Fourth Progress Report) along with
the correlation coefficients: the eigenvalues are listed in tﬁe Appendix.
Assuming that the data had been further editted and that the elements of
the correlatidn matrix had been validated as mentioned earlier, then one
could use the forelisted coefficients in the relationships established
in theAprevious section to test thé normalcy of physiological measurements

of any newly considered individual.

-13-



\

CONCLUSION

The foregoing constitutes but one segment, which.may be considered
to be that of definition, of the total health system. It is, of course,
quite likely that other segments would utilize some of ;he same mea-
surement data which were employed in the definition phase, and possibly
some of the derived statistical daté. In the design and engineering of
a total system, the interface of this with subsequént subsystems might

be facilitated by use of some of the statistical output produced in this

segment.
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.TABLE II
EIGENVALUES OF THE CORRELATION MATRIX

FEMALES , - MALE

UNDER 45 OVER 45 ' UNDER 45 OVER 45
7.231 6.696 6.080 5.502
5.707 5.287 4.580 4,480
2.154 2,642 ©1.977 2.604
1.620 - 1.778 1.640 1.912
1.297 1.405 "1.367 1.415
1.148 1.149 : 1.141 1.182
1.020 1.077 1.022 1.107

.931 1.000 .988 .958
.910 .908 .836 .880
644 .606 .810 .752
.h26 .598 712 .719
.455 492 : T .691 .639
+260 ~.375 .620 .548
«256 <257 ’ 570 476
.162 . 249 491 .405
.162 .127 451 : .374
.118 o111 - .,283 _ .286
.099 .082 ' .282 .234
.064 .076 . 244 .141
.060 .036 111 114
.025 .019 : . 046 .105
.021 .018 .021 .092
.020 .008 .018 .028
.006 .003 .013 .023

.008 .001 .005 023



TABLE.

AVERAGES OF THE TRANSFORMED VARIABLES

FEMALES

LI s

MALES

VARIABLE UNDER 45 OVER 45 UNDER 45 OVER 45
1 137.211 143.954 178.566 180.n96
2 8.570 8.661 8.112 8.374
3 112.949 121.631 120.746 127.256 .
4 71.213 74.662 74.492 78,329
5 ~.782 .795 -.555 ~.638
6 .927 -.802 «559 -.268
7 -.734 1.014 -1.857 .987
8 -3.284 1.063 -2.776 <794
9 -2.123 ~3.469 . =3.481 -4,571
10 .619 -.934 -.148 -.783
11 -.523 1.176 -1.601 .926
12 -2.707 1.002 -3.128 .689 N
13 130.782 126.857 146,784 142,939
14 39.055 37.748 43.625 42,555
15 1.783 1.761 1.768 1,601
16 1.821 1.834 1.883 1.886
17 2.240 2.280 2.297 2.316
18 5.224 5.538 6529 6.658
19 3.035 3.155 3,447 3,404
20 -156.885 -160.000  =154,018 -154,960
21 1.006 .901 1.236 1.252 o
T e © 198,238  256.025 242,158 355,912 )
23 T B8.468 7.786 - 8.077 7.907
2u -15.289 -4h.890  =26,1R9 —46.411 o
25 -s 140 a U35 1.031
PEOPLE 156. 65 1107, 782.



TABLE IV - L
STANDARD DEVIATIONS OF THE TRANSFORMED VARIABLES

_FEMALES ‘ _ MALES
| VARIABLE— UNDER 45 - ————OVER 45——————UNDER 45 ~ — — — OVER 45 -~ ——————
1 28.055 23.470 : 23.499 23,790
2 1.761 1.449 2.736 ¢ 2.163
3 19.074 15.054 17.093 19,343
4 11.824 8.671 10.934 11,061
5 .856 A . 760 : 2.425 2,016
B 6 <540 2.136 | 735 1.770
7 3.598 .306 Cuaes2 U303
B 8 3.541 ~ .857  3.613 R 1.245
9 44362 5.197 - 6.l22 5.936
1C . 763 2+259 1.286 0 2.267
11 2.627 .232 4,363,334
12 3.115 <973 3. 701 1,436
13 26.436 41.756  23.938 T 32,593
14 £.094 11.917 6.878 9,369 -
15 .578 <465 T Les2 449
16 J435 350 287 .256 )
17 .283 236 S .81
18 2.765 2.351 1,20 1,361
19 1015 .993 900 9%
20  22.289 7,000 Phabnd 20.461
21 T1.532 T T T 1.577 Lo 501 1,357
22 38¢, 135 430,782 LA 473,774
23 feutB - 2.205 Pate 2,004
24 T16C.SF3 0 175.735. B 174,06
PEOPLE 156, H5 T





