uciD- /947/3

This i imarily for internal or
is i informal report intended pgtpanly !
limite‘; :‘ct;nma.l distril?:tion. (The opinions and contcgusmg:
stated are those of the author and may or may qqt be those

the laboratory.) Fhis report-is-not-to-b -external
i L it

; . - i t‘-
_of the-author-or-ELE Technical Information Department.

LAWRENCE LIVERMORE LABORATQFW
University of California/Livermore, California

RECOG: PATTERN RECOGNITION ANALYSIS
OF GENERALIZED DATA SETS
A USER'S MANUAL
R. H. Pritchard, Captain, USAF and
C. F. Bender
December 1973

NOTICE
This report was prepared as an account of work
sponsored by the United States Government, Neither
the United Statee nor the United Slaies Aromic Energy
Commission, nor any of their employees, nor any of
their contractors, subcontractors, or their employees,
makes any warranty, express or implied, or assumes any
legal liability wi 1esponsibility tor the accuracy, com-
pleteness or usefulness of any information, apparatus,
product or process disclosed, or represents that its use
would not infringe privately awned rights,

Prepared for U. S. Atomic Energy Commission under contract no. W-7405-Eng-48



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



[

INTRODUCTION

Pattern recognition is a developing branch of artificial intelligence
that has shown great promise in providing a génera; approach to solutions
of a large class of data analysis problems in such diverse areas .as medical
diagnosis, environmental protection, materials science, production control,
and the experimental physical sciences. AAgeneral statement of the type of
problem that pattern recognition attempts'to solve is és follows:

".....Given a set of objects and a list of measurements made on these

objects, is it possible to find and/or predicﬁ a property of the objects
that is not directly measurable but is known to be related via some unknown

19,

relationship?.ecees *

The computer program described in‘this manual attempts to answér that
question for sﬁecific data sets. It is perhaps worthwhile to note that the
program, called RECOG, not only answers -"YES" but sometimes answers "NO".
Namely, RECOG operates on data sets in such a way théx it is apparent
whether or not useful information is contained in the set. A variety of
processing techniques are used to look at the data so that the scientist is
able to make intelligent decisions about large amounts of data; The problem
is roughly paréllel to determining the shape of a multivariate function in
mahy-dimensional space, given a number of functional values in the space.
The difficulty is that, for the types of problems mentioned above, it is |
' not clear either what the functional form is or what the proper choice of

variables ought to be. RECOG's primary task is to help make those choices.

*B. R. Kowalski and C. F. Bender, J. Am. Chem. Soc. 94, 5632 (1972).

3 ok
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DEFINITIONS AND NOMENCLATURE

Con81der a collectlon of NP objects for which NV measurements (or
variables) have been tabulated. The tabular description of the information -
is called a pattern and is denoted by the vector X, ' L

~3’
(. xlj
X2j L .
§j= . j=1, ...NP (1)
\ XNVJ '
: .th th .
Here Xij is the value of the i— measurement made on the j— object. A

pattern space (sometimes called a pattern set or data set) is a collection

of these patterns:

!
| X (& K oee Ky

df course, it is assumed that the same measurements are made on all the
objects. The matfix representation of patterns is used so that the methods
of linear algebra can be applied.

‘A class contains patterns which have some common unmeasurable (either
ecopomically or physically) feature. Most pattern recognition problems can'
be reduced to two-class problems (good actors, bad actors, etc.). A

predicted property is a parameter to be predicted from the measurements,

usually a continuous function. For cases-in which only classes are of

interest, the predicted property may be simply the class number.



RECOG VERBS

RECOG analyzes pattern sets by applying various techniqﬁes to them.
The use of verbs in the input stream allows the program user a great deal
of flexibility in the analysis of his data. The format for the verb input

is as follows:
. INFUT ..... (A10)

Cols Type Default Description
1-10 A - VERB (left-justified)

The verbs presently available in RECOG are

Pattern Input
INPUT

Pattern Analysis

CORR
CORRPP

Preprocessing

AUTO
KHPRE
SELECT
SLT

Disglaz

2DPLOT
HISTO
NIM



Supervised Learning
LEAST
MULTCL

Unsupervised Learning

HIER

Utility Routines

END
GIVE .
KEEP80
NEW

PRINT

Verbs are described in the sections that follow in such a way that they can

be easily added orlremoved from this manual as RECOG is updated.

!
|
i
i




PATTERN - INPUT : )

Pattern sets are read by one of three.modes:‘ (1) through the normal
input stream, or through an alternate (2) formatted or (3) binary file.
' The last two methods allow manipulation and analysis of input which has
been created by other computer programs or which is too large to be
easily handled in card form. The only verb included.in this section is

3

INPUT



VERB scs e

DESCRIPTION .....The parameters and patterns (i.e,, the matrix %) for a

given pattern set are defined. -~ N

mHJT ;....

INPUT

N~

PATTERN DEFINITION CARD ..... (Al0, 4I5)

ﬁefault

Name of pattern set (must be new and unique)
Number of varisbles per pattern (NV)

Number of patterns (NP)

Number of classes (NC) (should be at least one)

. Col Type Desc.
1-10 - A -
11«15 I -
16-20 I -
21-25 I -
26-30 I. -

' Number of patterns in the training set (NT). If

negative, the first NT patterns will constitute the

.training set; otherwise, the (NP-NT) unknown

ordinal pattern numbers will be read in the format

(2013). (on alternate input file if Option 2 is
selected -- see below).

INPUT FORMAT CARD ..... (8A10)

Col.

Type

Default -

Desc.

1-80

read

A

Format for pattern input in the form (Fl, Foy eeey

B, C, D) where the F,'s are the formats for the

pattern values gj (must be floating point numbers),

B is a floating point format for the predicted

property, C is'an“alphanumeric format for the class
name (usually Al-AL), and D is the format (alphanumeric)

for the name of the pattern.

If the first three characters on this card are BIN, the patterns will
be read off. the binary file assigned to Unit 2 (i.e., TAPE2). The unformated

is

READ (2) (x(I,J), I=1, NV), P, CL, NAME

~ where X is the pattern matrix, P the predicted property, CL the class name,
and NAME the pattern name. If the first three characters of the Input
Format Card are BCD, then the patterns will be read off the BCD file
asslgued to Unit 1 (called ALTIN). In this case, the user must read in two
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additional formats Fl = (Fl,.Fé ...'FN) and F2 = (B, C, D) as described

above. The formatted read from ALTIN is

READ (1, F1) (%(I, J), I =1, W) = A
READ (1, F2) P, CL, NAME

After the patterns are read in, the (NP-NT) unknown pattern numbers are
read in from ALTIN in the format (20I3). . . . C ' '



PATTERN ANALYSIS

The subroutines of.RECOG described in this section are used to evaluate
the usefulness of the measurements.‘ Such analyses sﬁould be the first step
of a pattern recognition application. Correlations between variables often .
reveal interesting information on the ﬁypes of fests performed. Early
indications on the applicability of pattern recogﬁition methods may also be
inferred at this stagé Qflﬁhe analysis.' The verbs included in this section

are.

CORR
CORRPP



VERB ..... CORR

DESCRIPTION .....The correlation matrix g is'caléulated for correlations

among all the variables, where

M ' . ) . _—

1 S o
Cix = %% 21 (X5 - %) Ky - %)
. Ja=
NP
2 = .2
0,° = Z (xij - X))

_' NP
D
X =% ¢ Xij

[
1
[

i .
.Non-di:"agonal elements of C are ordered on IC 1k| and printed, provided
their value is 2 0.50.

INPUT ..... (A10)

Cols. Type Default Desc.
1-10 A - Name of pattern set .



VERB ..... CORRPP

DESCRIPTION ..... The correlation coefficients for all variables with the

predicted property P are calculated and ordered on absolute value, where

.v M A' . \-
ool Y
NP

2
g, = (%, .
' F1 1

J=1

NP |
— 1 :Z
X, = = X..
B = U

NP
- 1
-1 > P

NP 521 J

INPUT ..... (A10)

Default Desc.

- Name of pattern set

-%,) gpj'-'é)

~—

\

e .

f
- ..‘:(_{;5 .



DATA PREPROCESSING

The subroutines described in this section are used to change the

representation of the patterns in pattern space. Such changes -in representa-

"tion often mske the clustering of like patterns more obvious and classifi-

cation easier. AThe verbs described in this section are

AUTO
KHPRE
SELECT
SLT



VERB ..... AUTO

'DESCRIPTION ..... Autoscaling is applied to the varlables in order to
equally welght each variable. The new Yarlables are defined by

i3 (Xij -%) /o

where

N

NP .
-y
i T NP | Xij

The new variables Yij can also be weighted with class information by
setting ‘

Y =W (code)Y
ij i ij
There are flve weighting codes available. Code O sets W( )—l for all i,
l.e. Y{J = Yij' Code 1 defines W( ) as the absclute value of the correla-
tion coefficient between the predlcted property and vatriable i (see discus-
sion of CORRPP). Code 2 we;ghts according to the degree of interclass

separation

, -2
wge) = :S ZE "(Xij - Xik)
jeCpy I=1, .. (NC-1) keCy, J=I+l, ... NC
Here the notation means that the first sum is over all patterns in Class I,

and the second sum is over all patterns in Class J, where J>I. Code 3
defines
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. .-1'
) _ | > . 2
wi B [ jz>k - (Xij Xik) ]
3, keCI, I=1, ...NC

i.e., the degree of intraclass clustering. Code 4 does both 2 and 3
simultaneously: ) '

CENONNE

INPUT..... (2A10, 5X, I5)"

Cols. Type Default Desc.

1-10 A - Neme of input pattern set X

11-20 A - Neme of output pattern set Y ; if this field is
blank, the new set will simply replace the old set.

26-30 I O  Weighting code as described above -



-1k~

-

+1

DESCRIPTION .... New variables are defined which diagonalize the scatter

matrix 8§, where

=

and N
IZd. = %; <
S¢ = Ag

This technique is often called the Karhunen-Loé&ve transformation. It can
be used to reduce the number of variables by selecting only the first few

columns of the transformation matrix of eigenvectors c. These new variables

have decreasing variance.

INPUT.....(2410, I5)

Cols. Type Default Desc.

1-10 A - Name of input pattern set

. ’ [}
11-20 A - Name of output sgt; if blank, inputvis replaced.
21-25 I = N Number of variables to be retaiﬁed in the outpuf

pattern set. The output pattern set must have a

new name if the number of variables is to be changed.



VERB e.... SELECT
DESCRIPTION.....New ?ariables are defined which are ordefed.on an attribute

and mayibe uncorrelated with one another. At present, only one attribute

is available, the absolute value of the correlation coefficient between each
variable and the predicted property (see discussion of CORRPP). Note that
a training set must exist. The program assumes that the pattern set has

been autoscaled. .

Three selection codes are available. Code 1 simply selects variables

as 6rdered on |Ci . For Code 0, the selected variable is "uncorrelated"” to
the remaining variables by taking linear combinations of the selected
variable (i)'and each of the remaining variables (k) in question. - The
particular combination (k’) is determined by requiring the scatter between

i and k’ to be zero:

NP
Sixs = 22

=1
The coefficients cy and o are determined by the condition above and the
requirement that Skk' = 1. Since the pattern set has been autoscaled,

X5 %ty =0©

[

Sii = Skk ='l, and the coefficients are uniquely defined. Ekisting variables
1\:> 0.99 before uncorrelating. Finally, selec-
tion Code 2 uses the Code 1 order of variables for selecting new

are dropped if the scatter Si

variables from the original ones.

INPUT ..... (2A10, 2I5)
Cols. Type  Default Desc.

1-10 A - Name of input pattern set
11-20 A - Name of output pattern set; if blank the new set
' ‘ replaces the old set
- 21-25 I v Number of variables to be retained
26-30 0 Selection Code (see above)

R
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VERB «e.e. SLT .

DESCRIPTION ..... New variables are defined which separate one class from
each other class. The new varisbles are generated by the transformation which

defines an interclass separation plane. For each pair of classes C., C

Ty
I>J, a colum vector QIJ is defined for the patterns contained in the two
classes, where - o
J
%

= +1 if X, is in C
-l if X. is in C

MJ: J
The linear transformation '{\‘.IJ is found by the least squares solution to

x' &Y = g”
Here X’ denotes. only the pattern space spanned by the members of the classes
C, and C.. The (NC * (NC-1))/2 transformations AIJ are then applied to the

I J |
full pattern set to create the same mmber of new variables ((NC * (NC-1))/2)).

INPUT cc... (2A10)

Cols. Type  Default Desc.
1-10 A - " Name of input pattern set
11-20 A - Name of output set; cammot be blank

-



DISPLAY METHODS

The subroutines described in this section are used to display the NV-
dimensional space in two dimensions. Many of these subroutines, if not all
of them, require the use of special LLL hardware and software. The verbs

included in this section are : : o -

2DPLOT
HISTO
NIM
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mB oo s 00 2DPIDT

DESCRIPTION ..... A two-dimensional representation of the pattern set is
‘defined by the linear transformation (Karhunen—Loéye) vhich diagonalizes the

scatter matrix. The two eigenvectors corresponding to the two largest
eigenvalues are retained. The "x" and '"y" of the plot are thus

+
X. =2¢ X-
J a4~
Yy C+
J ~2 ~j
where
5S¢ = X¢
a.nd.'

INPUT ..... (A10)

Cols. Type Default Desc.
1-10 A - Name of pattern set

P .
- SRR
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VERB se e HIS’IO

DESCRIPTION.....For sPecified variables or-the predicted property, histo- -
grams are generated which indicate their distribution within the pattern”set.

' The range of the variable is divided into sub-ranges, and the number of

occurrences of each sub-range is plotted.

m-PtIT.oo‘a. Co . ¢

PATTERN SET IDENTIFICATION.....(Al0)

‘Cols. Type Default Desc.
1-10 A - - Name of pattern set

HISTOGRAM SPECIFICATION.....(2I5, Al0)
Cols. Type Default Desc.

1-5 I - Variable number; - 1 gives predidted property
6-10 I 6 Number of Sub-ranges
11-20 A Blank Name of variable for plot label

A blank card is used to terminate HISTO.



VE:RB'-.'QO" NIJM

DESCRIPTION ..... Non-linear optimizafion techniques are used to display

the NV-dimensional data in two dimensions. The optimization minimizes the

function
£ = § (a,, - 4d,.)° (4,.)
y . jk k k
& -J Jk’ J
- where [ NV - 1/2
' 2
d = :z (X,. - X..)
Jk i=1 1d ik }
and

* 1/2

2 2
e [(xé R R T

i : :
‘The current version uses a contra-gradient technique for the minimization.

i

INPUT ..... (A0, 315, F10.0)

Cols. Type Default  Desc.

1-10 A - Name of pattern set
11-15 I 0 Value of K |
16-20 I 250 Number of cycles (N) in iteration (-N gives initial

random guess for (xj, yj), otherwise the Karhunen-
A loeve transformation is used ‘
21-25 I' 0] Non-zero gives- a plot after every cycle; othéFwise
only a final plot is given ‘
26-36 F 107 Af minimization criterion
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SUPERVISED LEARNING

'The routines described in this section are used to classify unknown
samples by applying rules which were developed using a set of known samples.

VerbsAincluded in this section are

' KNEAR
LEAST *
MULTCL



~o0o

VERB ..... KNEAR

DESCRIPTION ..... For a given.pattern §j in the training set the K smallest

distances

NV

.2
a, = 25 (X.. - X..)
Jk i ij ik

.

are calculated and retained, where K=1, 2, ... 7. ' The pattern is then
classified by a majority vote of its nearest neighbors. The "leave-one- .

out" technique can be used to determine the reliability of the classifiers.

INPUT ..... (A10, I5)

Cols. Type- Default Desc.
1-10 A - - Name of pattern set

11-15 I - 0 Zero gives "leave-one-out" statistics

-2

* o
o -
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VERB ..... LEAST

DESCRIPTION ..... This routine determlnes a linear. welght vector by a least

squares solution to the equatlon
X* ¥ =P

where P is the vector of the predicfed property. The above ié solved by
premultiplication by X, ' '

(XX) W =XP

which can be solved using standard linear equation techniques. The weight
vector W can then be used to predict Pj for unknown patterns.

f
i
i -
i

INPUT ..... (A10, I5, F10.0)

Cols. Type Default  Desc.

1-10 A - Name of pattern set A
11-15 I 0] Zero prints only classifications of unknown
' patterns, whereas nonzero gives full output
16-25 F 0. Tolerance (+) for "hit" or "miss" of predicted -
' | property

18,

A
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VERB +0... MULTCL |
DESCRIPTION ..... For each class, weight vectors are constructed which
separate that class from each other class. In this way, (MC*(NC-1)/2)
weight vectors are defined. The weight vectors are then‘applied to the
entire pattern space, and the patterns are classified based upon a majority
vote. TIf the classes are linearly separable, a pattern will receive (NC-1)
votes for the proper class-and a few votes for all the other classes. i
For non-separable data seﬁs, three answers are possiblé: (1) a classifi-
cation‘in which the number of votes is (NC-1) (the best case); (2) a
classification based upon a simple majority; or (3) no classification (tie).
Currently, there are two modes of weight vector selection; Mode 1 uses the
least square (i.e., SLT) technique, and Mode 2 uses least square followed

by a feedback correction technique.

INPUT ..... (AlO, 2I5)

Cols. Type Default Desc.

1-10 A - Name of pattern set ,
11-15 I 0 Nonzero gives plot of classifications (2DPLOT)
16-20 I 1 - Mode of weight vector selection (see above)

.
ra
*r
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 UNSUPERVISED LEARNING

The routines outlined in this section seek to find meaningful clusters

of patterns. The only verb included in this section is

HIER
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mB soeee HER

DESCRIPTION ..... Clusters of patﬁefns are determined based upon one of the
three similarity coefficients ' '

1. 8, = 1- (djk/max(djk))
v W?ere ’ [ﬁgg . 1/2
dig. = ) (X5 = Xy
2. Sy = (1 + cjk)/a
where | W
Cix = c;ck ;i '(Xig - XJ) Xy = %)

[
[

il
il

. ° +
. S, = (1 +X, X, 2
C3osy - G /lgllgbe
Patterns or clusters are connected by maximizing the similarity coefficient

Sjk.with (1) one particular member of a cluster or (2) the average similarity
coefficient over the cluster.
INPUT ..... (Al0, LIS, F10.0)

Cols. Type Default Desc.

1-10 A - Name of pattern set
11-15 I 1 Similarity code (see above)
16-20 I 0 Connection code (see abdve); zero -gives 1 and 2
21-25 I 0 . Minimum number of clusters
. 26-30 I 0 Non-zero gives plot and analysis after each connection
31-40 F 0.01 A Plots and analysis will be given after this specified

change in similarity
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. UTILITY PROGRAMS

The routines outlined in this section are used to control printing,
plotting, data set manipulation, etcs Some of them require the use of

special LLL hardware and software. The verbs included in this section are

 END
+ GIVE
KEEF80
NEW
PRINT




DESCRIPTION ..... This card terminates a RECOG ‘run (no other input cérds -
will be processed).




VERB ;:..0‘. GIVE

DESCRIPTION ..... This verb sends the printer output files to the RECOG .

primary output device (currently microfiche).

\.



va * O 00 mBO

DESCRTPTION ..... This verb is used ‘to retain a plot file (on disk) under

the neme HOLIX. Use of this verb allows TMDS viewing or printing of the
saved files. ‘
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DESCRIfTION_....; This causes a complete purge of all existing pattern sets
and a reinitialization of mass storege allocation. It should be the first
verb used in the input stream and may be used to "clean the slate" and

begin working on a completely separate data set.

e
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) VERB ER RN PRINT

DESCRIPTION .e... This verb will cause the writing of an entire patterh set
onto the RECOG output file. ‘ | ‘

INPUT .ee.. (AlO)b |

Cols. Type Default Desc. ’
1-10 A - Name of pattern set




SUMMARY

'REbOG has been written in FORTRAN IV uSing methods of prograﬁming that
are relatively machine-independent, yet primarily designed to run on CDC
6000/7600 series computers. The primary input file is called PATIN, and
the secondary input files are called TAPE2 (binary) and ALTIN (BCD).
The'primary output file is called FXRADPBXYZ.‘-The plotting routines,
although designed to use LIL's DDSO (CRT) plotting system, are amensble to
"the more familiar and univérsally avaiiable CAICOMP software. Finally, the
. bulk of the required mass storage has been shifted to CDC's LCM (slow core
or extended core storage). If comparable bulk storage is not available at
other locgtions,'it may be necessary to make changes in the program using

disk storage so that large pattern sets may be treated. -

A sample data deck and output listing are given in the Appendix.

!



APPENDIX: SAMPLE I/O FOR RECOG

On tﬁe following pages, A 'sample inputideck incorporating
essentially all of the RECOG verbs is listed along with the
printed and plotted output that results. The example used is
from B. R. Kowalski, T. F. Schatzki, and F. H. Stross,
"Classification of Archaeological Artifacts by Applying Pattern
Recognition to Trace Element Data,. " Journal of Analy‘blca.l
- Chemistry 44, 2176 (1972).
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INPUT LISTING
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KEEPED
INPUT
RAlW DATA 18 75. 4 -45
(18F6.8. F3.8,1X.R2.A10) : o
1669. 375. S51. 358. 423. 4z. 188, S1. 47. 128,

i 1 1BIK-IA
1173. 417, 5S4, 961. 441, 47, 135. 55. EB. 145. 1 1 2B1K-1B
1163. 484, SE6. S16. 445, 42, 128, SB., 45, 143. 1 1 3B1K-2
1833, 373. S59. S29. 487. 38. 128. Z. 58, 128, 1 1 4BIK-3A
1677. 373. S55. 888, 455. 38, 97. S1. © 54. 145. 1 1 SBIK-IC
1926, 4B83. S3. 919. 442, 41, 133, €8. 45, 155. 1 1 6B1K-1D
1P29. 368, 53, B8B83, 473. - 43. 119, 48, 5S@. 134. 1 1 7BIK-38"
1839, 386. S6. 924. 422, 48. 148, 74, 71l. 157. 1 1 BBIK-4R
1i83. 373. S3. 918. 477. S1. 137. El. 8. 152, 1 I 981K-48
1185. 257. 1B. 948. 431. 49. 121. 2B. S3. 73. 2 2 18zBL-1
1218, 276. 18, 966.. 438. 44, 117. 28, 44, 73. 2 2 2826L-2
1z05. 291. 18, 97S. 420. 43, 115. 25. S8. 73. 2 2 3BzZ6L-3
5z9. 215. - 6. 658, 435, 37, 122. 15, ©65. 75. 2 2 482
1183, 267. 18, 918. SA9, 49, 145, 25. B5. 95. 2 2Z SBZEL-6
1188. 28@. 18. 872. 515. 49. 145. 38, &B. 65. 2 2 GBZEL-7
BEB. 182. 7. 722. 418. 33. 115. 28. S55. S3. 2 2 7O2EL-B
sz, 131, 37. 328, 439. 324, 118. 25. 65. 165. 3 3 1B3SH-1
333. 129, 36. 321. 414, - 31, 125. 18. 59. .163. 3 3 283SH-15
533. 129. 38. 343, 445, 34, 121. 15. 52, 16l. 3 3 383SH-51
s7s. 133, 38. 333. 418. 35, 111. 18, Sa, 147. 3 3 4RZSH-58
ees., 118, 32, 294, 332, 27. 95. 15, 55. 134. 3 3 SAISH-2
23, 127. 37. 337. 455, 38, 189, 15. 47. 151. 3 3 E@ASH-3
gsa. 122. 32, 315. 329, 24, 1@s. 15. €B. 155. 3 3 7@3ISH-S
843. 133. 42. 329. 495. 1. 188, 18, S55. 197. 3 3 EB3SH-13
1729. 332, SB. B98. 344. €64. 97. 48, 58, 18l. 4 4 124ANA-1
1525. 279. 54, Bsd. 345, €5, B3, 47, €08, 2B3. 4 4 224AHA-2
1565. 374. ° S4, 813. 255. S59. B88. 42. 43. 187. 4 4 IZ4AHA-3
1785. 441. 66. B835. 318. €6. ' 91. 44. 42, 187. 4 4 424ANA-4
1659, 294, €B. 945. 3267. €2. 9. 39, 58, 192. 4 4 S24ApA-5
1635. 3i4. S54. 534. 348. 6&7. 35. 33. 38, 220. 4 4 G24ANA-G -
1635. 4P5. SB. 868. 311. S5. B3, 47, 66. 154. 4 4 7Z4ANA-7
1635. 385, 55. 845. 299, E2. ©5. 47. 58. 155. 4 4 B24RNA-B
1428, 318, 54, B53. 328, E6. 71. 27. 47. 18B4. 4 4 I24ANAE-9
723. 425, S8, -893. Z1s. 65. ' 93. 33, 44, 192Z. 4 41B248N5-10
1s6@. 269. S6. 915. 358. 64. 96. 47. 52. 194. 4 41124ANA-11
1785, 333, S55. 1918. 345. 74. 94. 45, 6l. 217. 4 41224ANA-12
1783, 368, S55. 945. 355. 68, 188. .47. S8. 183. 4 41324ANA-13
167S. 342. S6. 928. 3268. 6l. S1. 43, 53. 215. 4 4l424AnA-14
1€95. 3I58. S7. 928. 347. 67. 93, ~ 42. 71. 192. 4 41524ANA-15
1645. 327. ©65. 949. 322. €3. B3, 44. €EB. 288. 4 41624ANA-16
1620, 38S, S5, B35, 295, 59, A7, 22. 68, 283, 4 41722RMNA-17
1515, 337. 59, 858, 323, 5. 2. 43, B3, 212. 4 NA
. 325. 2. 93@., 358. €5. ©3. SB. ©3. 224, 4
353, 59, €. 91. 41. €£@8. 283, 4
I1E.  S4. ez, 92, ' S2. E6. 283, 4
s, 5. 25. 118, 25. s8. 55, 2
g3, 8. I4, 12i. 1s. ss. 73. Z
353. 53, 45, 123, S7. S58B. 142, 1
. 283. 7. 41. 183, 1. 57. &7. 2@
. 133, 5. z5. 97,  18. SB. . 153, 1
. i1zF. 33. 4. 58 5. 53, 155. 32
. 115. 37, Z4. 188, 3B. &B. 1I7S5. 3
. 138. 41. z4., 118. 2B. &2. 157. 3
. 357. €5. 42, 112. €5. 55. 145. 1
143, 12. Zs5. 138, - 15. S@. 7@, - 2-02
T, 118. 1 @1 41113138

323, €B. B8IB. 448, 43, gd, 143,



400. 31. 127. 15. 57. 87.
337. 24, 93, 15. 65. 132.
450. 2. 123, 38. 68. 145,

@z 5121 .
Q3 41353534
@1 51189335

118. / 39.

131. 420. 37. 185. | 18@. 85. 158. Q3 51363536
118 384, Z2. 117. 15. sSe.. 180, Q3 613SHIIVO

3835, 32. 188, 15. sB. 135,
385, 23. 188, 1@. 55. 148,
37. 1B3. 15, 33. 43,

34, 118, 18. ~ B88. 167.

Q3 7135KHV1B

Q3 Bl13ZSHIL1B
@3 S13SHILI13
A318135H1118

),
.

WWWWWNWWOWOHWWH WL —0in
]
d

5 131

z 158

= 137

= 133. 20, 36. 113, 15. 85. 188D, 1311135HY12

3 131. 32, 35. 138, 15. 34. 1583, Q312

3 147, 3T 383, 32. 122, 28. 58. 174, 31313561154

= 15e. S8, 324, 35. 118, 15. 51. 168, G314135HIIKS

1333, 148, 41, 334, 33. 125. 15. 48, lr@a. G31513SHILIS

573. 133. 42, 338, 25 113, 15. £5. 168. G316135HVI2

S332. 148, 5. 38S. 33 128. 18. 55. 178, Q317:35HILB

TEd. 138. 33. 355. S2. 183, 18, 553. 145, QI1B13SHIL3

$30. 142, 8. 428. ar. 122. 15, 68. 135, E313135HV14

3i8. 133, 33. 333, 35, 128, 15. 33. 1383, G32B13SHIIF?
FRINT

RZl) DATA

CORR

RAL DATA

CORRFP

RRL DATA

cUTD ~
RAU DATA  AUTD . 1
auTo - oo
RAW DATR  AUTO
AUTO

RAL DATA  AUTO
RUTO

RAW DATR  AUTO
ALTO

ALTO

KHPRE

AT

AUTO

P&W DATA AUTO
SELECT

ALTO

H N

€570 : : - .
FA DATA  AUTO A .
FUTO SLT DATA ’
£UTO

pe)
—
e

15

1 18 ¥YAR 1
2 1A VAR 2
5 16 VAR §

HLM
SLT DATA
sUTO
=i.T DATA
HIER
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II. PRINTED OUTRUT -



—— i e e
-

S

KEEF88 COMPLETE 1IN ©.14 SECONDS
INFUT CGIMPLETE IN 9.43 SECONDS
PRINTING PATTERN SET RAL DATA
FATTERM 1 191K-1R 1 1.8088BBRE+PB
1.659E+93 ' 3.750E+82 5.100E+B1 9.580E+02  4.29BE+D2
FRTTERN 2 201K-1B 1 1.p08PBERBE+DD
1.IT3E+63 4.IF8E+RZ 5.4009E+01 S.615E+E82 4.41BE+82
FATTERM 3 3ulk-2 i 1.6098605E+88
1.164E+63 4.840E+92 95.653E+B1 9. 162E+02  4.45RE+82
PATTERHM | SA1K-3R 1. 1.PDREAREE+BE
1.630E+83 3.7T30E+52 5.3832+01 5. E+AZ
PRTTERI S 3AIK~1EC 1 a
1.87FE+B3 3,.730E+H2 5,5BAE+A1  8,888E+02 4.S58E+A2
FATTERN 8 681K-1D 1 1.B0DBBEAE+DD
1.838E+63 4.830E+92 S5.3005+81 S.1S3E482 LAZBE+B2
FRATTERHM 7 TOIK-38 1 1.005885855+28
1.0Z20E+83 3 ,6B0E+52 5.380E+01 §.BIAE+R2  4.7I0E+DZ
FATTERN B 3R IK-4R 1 1.0RARBPNE4RA
1.636E+83 3,.96DE+D2 S5.GAPE+Bl 9, 24BE+R2 E+B2
FATTERN ) 551K~48 i 1.9088885E84
1.188E+83 3.730E+A2 5,3APE+D1  9.1885482 Bz
PATTERM 19 1928L- 1 2 Z.2080¢F sty
1. 166E+A3 2.5F7BE+PZ | ,00PE+@1  9,4PIE+A2 .31PE+B2Z
FATTERN il 2828L-2 2 2.B0PRRPRE+RB
1.Z16E+83 2.FEGE+R2 1.BBO0E+Bl S.E65IE4D2  4.3PBE+P2
FRATTERM 12 362BL-3 2 2.2525058688E4+88
1.Z65E+83 2.3iBE+H2 1.DadE+Bl 9.7SOE+S2  4.ZPPE+B2
PRATTERN 13 4az2 2 2.906ARRNE+DD
S.ZERETB2 2.150E+A2 6.PAREHEA  6.SORS+RZ 4,35EE4R2
PATTERN 14 5826L-6 2 2.6950008E 400
1.1GBE+B3 2.6FDE+B2 1.PEPE+O1 S.199E+02 5
PATTERN 15 &8828L-7 .2 2.008008
i, 160E+33 2.880E+02 1.0ABE+D]1 6B.TSOE+52 .
PATTERN 18 TH2BL-B Z Z.008080F
5.0ORE+D2 1.62DE+P2 7.ORRE+ED T7.225E+82 4.
PATTERN 1 163SH-1 3 3.60990¢
5.5ZBE+BZ 1.3IBE+H2 3.7B0E+51  3.Z2BBE+D2 4.
PATTERN is 2o35hH-15 3 3.G058888E+88
3,.330E+D2 1.2C6BE+P2 3.E6UDE+B1 3.21DE+02 4. 140E+92
FRATTERN 13 3835H-51 3 3.00P00BRE+RD
S.9SPE+DZ  1,290E+PZ2 3. BAAE+A] - 3.43BE+R2 4. 45PE+P2
FATTERM ’ i-65 3 3.89880
3, 3.808E+D1  3.3335432 4.
H-Z 3 3.389308s
3 = e 4
F -3
3.

o ——————

= =
3 s 2 4. E+92
""""""" .6B5308LE+83
5.6BOAE+A]1  B.36RE+TDZ 3. 44BE+RZ2
HA~Z 4
2.783c+32 5.408c+01 B8.68%
FRTTERN Zv 329AHA-3
1.DR3E+83 3.7435EZ+62 S5.460E+01
PRATTERHM 28 SZSRNAR~ S
: G.oOnIYa]
MA—-5

4.28BE+D1
4.7OBE+BL

1.BBOE+82
1.35BE+82
4.200E+B1 1.2BPE+D2

3.80BE+01

1.21BE+82
1. 178E+82
1. 15BE+82
1.220E+82
1.458E+B2

1.15BE+B2

w

. I10BE+Bi-- 1.25RE+32
1.210E+R2

“W W W

m
[y
—

Y]
=
ci
rn

o]

0

g W W W
Dol
C
G

wn

i

S.IBBE4BI
S5.58BE+B1
S.B8BE+B1]
5.388E+81
5;186E+61
©.00BE+81
4.888E+01
7.486E+81
SQIBBE+BI

2.8BBE+81

2.00BE+81
2.56BE+01
1.5686E4+81
Z.5B0E+B1

3.880E481

2.8BBE+B1
2.56BE+81
1.888E+01

1.508E+4+81 5.

1.5BOE+81
1.5B0E+81
1.608E+81
4.8BBE+B1
4,70B0E+81
4.28BE+81

4, 4808+31

4.7BBE+B1

t.6bBE+81
4.560E+81
5.8865+6}
5.46BE+61 .
4.58BE+81 |
5.68BE+81

‘7.160E+B1

5.36BE+A1
5.P0B0E+D 1
&.oopc+dl

-1.28BE+02



R, TR N

1.6EGTH !.543€+32 6.000E+01 3,4585482 3I.6FDELPZ2 6.7DBE+B1 9.16BE+B] I.J0BE+D1 5.806t+81  1,32BE+E2
FRATTERN 36 24RNA-B 4 4.C000DBRETED ' . .
1.83G6E+83 . 148 :112 S.QUGE+DI 5,340E+82 3.4058E+P2 E.7D3E+Bl 9.5PBE+8] 3I.Z0BE+B1 32 .SCPE+D1 2.208E+482
FRTTERN 31 24RNA-T 4 4.0883 UUG"*UB i . : N -
1.835E+83 4.656:?8’ S.GCOE+Q1 B.ESRE+E .11G0E+P2 5.60BE+Bl B8.308E+81 4.70BE+8]1 6.0BBE+8]1 1.54BE+gG2 ;
FRTTICRIN : G23RNR-8 4 4. E@BPC:+BB : ) )
1.833E+ 3.835GE+82 5.508E+01 S.éSEE+' 2.508E+92 ©5.2PDYE+P1l B.SPRIE+B1 4.7PoE+B1 S.8BBE+B1  1.956BE+B2
TFRTITCRN T SZ24RANR-S 4 3 "CEHCTUB :
i.450 16BE+32 5.480E+81 8.,5S88E 6.5PBE+Bl 7.1BBE+B1 2.7BBE+Bl 4.76Bc+B81 1.84bE+B2 {
FRTIE I3Z24R/R4A- 18 4 4.
i 4,2958g+02 O.GoQE+@r  8.338z¢ 6.5PPE+81 9.3589E+31 3.3BDE+Bl 4.400E+01 1.35ZBE+82
FA 112484A~11 4 4,70 ‘
1. .BSUETEZ 5.CO0E+E1 3., 15GEFE 3.5CUE+BZ G6.409E+091 9J.€63E+81 4.70BE+Bl 5.ZBGE+BLl- 1.3486E+82
H ic249ANA-12 g - 4,00B8200CGE+BD .
1, 7TO3E+ 3.3302+6Z2 S.S0R0E+01 1. .GIBE+E3 3I.45RE482 T.4BDE+B1 . 9.<DPE+Bl  4.58BE+B1 €. 18BE+8t 2.17BE+B2
FRATTCRN 1323RNR-13 4 £, 000006RE+D : .
1. 7GBC+83 CODE+BZ S5.SO00E+D1 3.45BE+32 3I.SSRE+PZ2 ©.0PBE+B] 1 .GBBE+D2 4.7BDE+B1 S.S0BE+d1  1.83BE+B2 .
FPRTTCRN 1424RKHR-13 4 4.808 CUGGE+UB :
i.273E+83 LAZ0E+R2  5.60RE+B1  9.Z20RE+4R2  I.GRBE4PR2 5. 1PBE+RAl 9, IGPE+B]l 4.580E+B1 S5.S@BE+Bl 2. 13BE+B2
FRTTERiH 1324RMHAR- 13 4 4.?-uuuunu-u8
1. E'-- IE+O3 .O8BE+FR2 S.TOUE+Dl SB.200E+32 3 4. U':'H32 5.7DBE+8]1 9.30BE+B1 4.20BE+91 7.18BE+O1 1.92BE+62
1823RHA- 1D 4 3. 888
AE+92 6.583E+91  I.48958-0 .ZZBE+BZ €.988c+B1 B.55BE+B1 4.4PBE+B1 S.8BBEYS1  Z2.B3BE+B2Z
17 23AKHA-1T 4 3.8 ABE A3 AR
c+32 5.550c+81 8.300E+8 .SSPE+B2 S.9PBE+B1 B8.7YBE+B1 2.2BBDE+B1 ©.BOBE+Bl 2Z.03BE+B2
iGZ24RHNA-10 4 4.8 POE+DD
E+02 5.085c+81 B8.5D03E+d .2BBE+P2 G.CBPE+B1 .S.2BDE+D]1 4.806E+Pl ©.cBBEHBEl 2.1Z26E18G2 N
FRTTERN 43 13Z24R/HA-13 4 3.8 B2EE+E8
1.675E+83 3.250E+5Z ©.2008+81 3.3BGE40 ’.SBEE*BZ 6.COBE+P1 B.9233E+B1 S.BBBE+Pl ©.3BBE+HB1 2.24BE+B2
FRTTERA 44 ZOZSANR-28 4 4.58 OBE+DY C
1.555C+03 3.5S30c+32 5S.S50BE+D1 B.73RE4D .189PE+A2 £.08PE+D] 9.1PPE+3]1 4.1PBE+Bl ©.B8BE+B1 2.836E+82
FATTEREN 43 Z1Z24RMA-21 4 G lEuE+6u
i.5OGE+G3  3J,.lcBc+02 5.4058+91 3. 1585E+8 LATBRE+P2 B.3PBE+B]1 B.Z2P3E+P]l 5.2BYE+P)l L.SBBEYBl  2.639BE+DZ
FRTTERN 45 11ZBLAYT G2 2 ERSE+DD
C.B30E+0Z 1.140E+52 S.0GBE+880 S5.3496C .B3IAE+p2 2.608E+P1 1.1PBE+B2 2.56BBE+B1 $S.B6BBE+B1 5.5B6BE+81
FATTCRN a7 Z12BLAYI1S az Z ODE+E0 . '
0.BI0E+0s 1.03DE+TDZ" B.000C+08 ©.Z2C60C+0 4,.520C+D2 3.4DDE+81 1.Z1DE+DZ 1.5BBE+P] 5.88BE+B1 7.B66BE4DI
Ti 111K RYVG Qlr 1.0300R00E+D0
o1 .586E+9Z2 S.5SODE+B1 3. ZBUCTqZ 4.66BRE+02 4.S50PE+B1  1.20PE+R2 S5.7BPE+P! S5.8BBE+B1 1.42BE+82
TT 3128LAYS 02 . BBBHB=+BB : ’
i, IGEET LBSPE+RZ T ag 'E 4.262E4D2 4.18BE+B1 . 1.BOBE+R2 1.5PRE+HP]1 S.7BBE+B1 ©.7BBE+81
ATTERHN 211 } i 2004020 . ' :
1. 8635E+D3  1.95AE+02 B £ -~ 4,BORE+B2 3I.5ABE+A) S.7PDE+B1 1.09DE+P] S.PABE+D1 1.58BE+D2
FRTTERMN 51 113238333 a3 3. AGORE+RD ’
5.288E+Aa2  1,2F7BE+TR2 3.SOBE+D1l  4.758E 4.308E482 3.48BE+Pl 9.SEDE+Bl S5.600E+pd ©.8386E+@1  1.56BE+E2
FRTT Zi132Z1901A Q3 3 £+B8 ) C _
5. SPETAZ2 3.788E+v01 0 3. 1058 ARE+RZ 3.40BE+4B1 1.8B8SBE4D2 3.DBEBE+Bl G£.BBIE+El | 1.73BE+4B2
FATTER F13z25i91i18 B33 3 SDERETAB _
5 BAE+82 4.103E+81  3.505%+ 4,.S3PE+P2 2.489BE+Bl  1.1BBE+B2 2.BBOE+81 ©.ZoBE+YB1 1.570E+B2
ra 311128283 gl 1 NRDLE+TED o -
e TCE+32 ©.30BE+81 35.855C 4,558E+82 4.2BBE4P1 1,1Z8E+48Z £.S588E+8B1 . 5.583E+Bl  1.43BE+82
PR 412131313 (2 pid DBRE+DD . L
7 DOETHZ  1.Z2BBE+Dl 6.B5SGE 4,156E+P2 3.50BE+91  1.3Z3BE+BZ  1.50BE+481 5.8B8BE+B1 7.0BBE+4B1 i
FRTTCEN 41113138 a1 1 $OBEEZ+HY ——
3.237E+EZ 5.00BE+31  B8.388E 4,IRBE+R2  3,.38BE4B1 1. 1B8E+B2 4.38B8E+81 ©.BBSE+E1  1.430E4B2
F 3512l 52 2 ABBHTTEL ~
1 B33E+32 . G N Tl 588 3.188E4B1  1|.275E+R32 1.S8BBE+Bl S.78BE+B1 . 3.763E4BI
FRTTEZRH 31363533 : 3
7.7 l 188e+82 3.5 z 2.493FE+31 9.3B3E+51 1.388E+61 ©.5868+81  1.3ZBE+BZ
FHTT 353 " 51183335 Ql 1




[P IV PO, S Y

gbE+B1 S.650E+9Z2 4.605E+22

i.ggge+l . J].3480+92 5.6 4.298E+01 1.2SPE+B2 3.PBPE+D] &.8B8BE+O1 1.458E+82
PRATTERN 69 51369336 Q3 3.9008DARE+DD . ' .
5,356E+86z 1.310E+92 3.00GGE+01 3.COBE+32 4.26PE+B2 3I.700E+Bl 1.B50E+B2 1.PBBE+B]1 B.560E+61 1.508E+02
FATTERN 61 6I35HIIFB Q3 3.9608580E+ED . C '
5.506E+62 1. 158E+892 3.7ODE+B1 2.720E+32 3.24PE+82 3,.2009E+81 1.17BE+P2 1.50BE+B1 S.bobE+Bl 1.6BBE+B2
PRTTERN 62 F135HYi08 Qa3 3.30BBRARE+DD . S
i.698E+B3 1.358E+92 3.60PE+B1 3.350E+32 3I.25BE+B2 3.208BE+D1 1.0BBE+B2 1.SOBE+B1 S5.oooE+Bl 1.350E+62 .
CRTTCRN 863 B13SHIL 1B a3 3.38B8088E+0D o ' {
1.310E+32 3.Z2A3E+31 3,4298+32 2.2A9F+31 1.PBPE+B2  1.POBE+B1 S.553E+31 1.48BE+D2
3135HIL13 63
1.56BE+A2 3.6000+01 3.7BRE+A1 1.BIPE+PZ 1,.580E+B1 S5.30BE+@1 1.43BE+B2
1813501113 atd :
1.3Fag+32 3.508E+31 et 3.438E+81 1.18BE+DZ2 1.0BBE+G1 6.B55E+81 1.67BE+B2
FRTTERN 66 . 11135H¥12 B3 3.208838RE+E
S5.7REE+H2 1.330E+D2 4.009E+R1 3.10BE+R2 3,.SPOE+B2 3.6BBE+B1 1,1SBE+B2 1.506BE+B1 6.586c+61 1.6BBE+BZ
CRTTCRN 67 12135HV24 Q3 3.0B3B28BE+BA
8.156E+B2 1.310E+P2 3.B800E+P! 4.350E+92 3I.920E+02 3.588E+81 1.68BE+B2 1.50BE+61 5.460E+81 1.580E+62
FRTTCRN 68 313Sd1154 a3 3.5B8802893E+B8 ' : .
5,3ZAE+82 1.476E+B2 35.7OEAE+AL  3.18RE+RZ 3 ,93BE+B2 3.28DE+B1 1.22BE+62 2.BOBE+Bl S5.6BBE+Bl 1.74BE+B2
65 1413SHIIKS Q32 3 . .
1.498E+A2 4.8983E+01 3.3 3.5BPE+B1 1.18PE+P2 1.SBHE+B1 6.18B3E+31 1.6BBE+E2
19135HILIS &3 5. 841
1.468E+02 4.103£+81 3.683Z+R2 3, 3.388E401 1.25BE+P2 1.SBBE+B1 4.5B8E+01 1.70oE+BZ
16138HVi2 | as 3.088880
1.330E+62 4.0983E+81  3.188E+32 3, 2.56BE+B1 - 1,.15BE+B2 1.5BBE+Bl1 ©.586B8E+61 1.6BBE+BZ
IT135HI 1A 33 slatatatals :
1.400E+32 3,80BE+81 3,.30BE+82 3. 3.3PRE+M1 1.BGRE+BZ2 1.Q0BE+01 ©.505E+81 1.706BE+B2
1813SHI13 03 Kpgalaialals -
1.388E+82 3I.S0BE+E1  3.238E+82 5.203E+A1 1.B3BE+B2 1.08BE+0l1 S5.505E+B1 1.450E462
15135HY14 Q3 3.0888% ’ B .
1.420E+32 3.BOBE+E1 4.8SBE+82 2 I.7PRE4D]1 1.223E+P2 1.58BE+B1 6.B8BBE+01 1.558BE+BZ
2013SHI1I77 a3 3.0D0000ABE+RR
5.E8BE+B1 1.98BE+82

15E 1.33gE+52 3.5808E+81 3.17BE+P2 4.0BBE+B2 3.5BBE+B1 1.28BBE+BZ2 1.56BE+01
CLAsSS 1 IS CALLED 1 . ' .
CLASS 2 1S CALLED 2 . ) " -
CLASS 3 IS CALLED 3 : o : :
CLASS 4 1S CALLED 4 . ’ ) : ' ’
TRAINING PATTERN ID°S FOLLOW ’ -

1 2 3 4 ] [ 7 B - 39 19 11 12 13 14 15 16 17 18 19 .28
21 22 23 24 25 26 2r 28 23 38 31 32 33 34 35 36 37 38 33 4@
41 42 43 44 45 - R ‘
CLASS |1 COMTAIMS 5 PATTERNS IM TRAMING SET
CLRSS 2 COHTARIMS ¥ FRTTERMS IN TRAHING 5CT
CLASS 3 COMTARINS B PRTTERHS IN TRAMIMG SCT
CLASS 4  COWTAIN3 21 PATTERWS IN TRAHING SET
PRINT COMPLETE N 8.56 SECONDS
RALl DATA
1 1 1.2092@ :
z 1 ®.f2562 2 2 i.;moooa .
3 i | g,953580 3 2 a.arvaay 3 3 1..98883 ' ’ - - '
3 1 B.5rgla 4 2 Bg.83373 4 3 n.277?24 4 4 1.68888 - . : ) C e
) 1 -B.66348 S 2 -B.18794 5 3 -5.37473 S 4 -B.875583 ] 5 . 1.80638 ’
=) 1 g.35348 [ Z B.raz37¢ 6 3 B.5SE572 6 4 B.68241 6 5 -B.5978@5 ) 8 1.890688
T 1 . T 2 -9.15337 v 3 -5.4423¢g K4 4 -5.12859 7 5] 8.81v47 7 5 -B.53125 y
7 7 1. ' :
5 1 55385 B 2 B. 8 3 8 4 0.76251 8 S -B.@2PS7 8 & B.,59779 A
§ 7 B6i33 B8 8 1. , '
S 1 GE545 .5 2 -B. g 3 9 . 4 -@.13442 9 S ©.88154° - 9 © & . B.BIIIS |
S 7 @&m®ei335 3 8 -@ 3 5 : K
17 1 5.68733 id z a. 18 3 18 4 - B,G74938 - .18 5 -B.3%626 12 G 8.57328




1.5@636 o o \

18 —-8.37423 18 8 B.38721 18 3 0.97471 18 18
VAR IRBLES ORDERED ON CORRELATION . : i ’ . '
& 1 8.33a6a 4 2 .0.,88373 8 2 B8.35414 4 S 8.81747 18 3 8.81113 8 4 8.76251
2 1 8.7r2532 6 2 - 8.78237 6 4 8.68241 4 1 B.67018 5 1 -6.56048 8 3 B.63656
18 1 8.6887335 v 1 -8.53828 ‘8 5 8.59773 6 S -8.59785 19 S -8.59826 3 1 B8.58c08
10 B 8.57328 3 Z g.578ar 18 v —-B8.57423 6 3 ..B.58872 8 1 B.55386 4 6 ~B8.55126
CORR COMPLETE IN . 8.23 SECONDS
VAR IRBLE-FREDICTED PROFERTY AMALYSIS FOR RAW DATA ..
1 -1 €.74141 Z 2 =-8.83731 3 3 0.34155 4 4 -8.8521S 5 5 -B.86823 6 & 8.65367
v 7 -B.7v31T0 8 8 -8.14533 g 3 -8.o7277 18 1@ B8.68548 . o
ORDERED ON RESOLUTE VALUE OF CC. o
i S -B.B6E82&3 2 v -8.73168 3 1 0.74141 4 18 8.685438 S 6 B.633567 6 3 8.34155
v g -g.1 3 B 3 8.8727v 3 .4 -B.BS21S - 18 2 -B.83731 :
CORRF CGMPLETE IN @.83 SECONDS . :
RUTOSCALED RAW DRTA WILL BE TTORED IH RUTO WEIGHT CODE 1
FGR VRRIARBLE 1 XB= 1.1554DDRE+BI X2= 2,7487364E+P3 WEIGHT= 1.5P4756BE+89
FOR YARIARBLE 2 XB= 2.4722667E+B2 X2= 9,35758237E+B2 WEIGHT= 39.873157SE-01
FOR YRARIABLE 3 XB= 4,154D0BBOE+D] X2= 1.4743562E+B82 WEIGHT= 7,8239484E-81
FOR VBRIRBLE 4 XB= ©6.€65208BBE+DZ2 X2a 2.3570848E+B3 WEIGHT= 8.474627BE-B1
FOR YRRIABLE S XB= 3.977333IZE+B2 X2= 4.54D423BE+P2 WEIGHT= 1.87532205E+00
FOR VAR IABLE 6 XB= 4,.42DBBBRE+B1 X2= 1,18RZS41E+B2 WEIGHT= 1.377E523E+DB
FOR VARIABLE 7 XBe 1.0BA39333E+QA2 X2= 1.35934972E+02 LEIGHT= 1.8348747E+BD
FOoR YREIRELE B XB= 3.BIT333ZE+01 K2= 1.5D0542RE+4D2 UEIGHT= 6.85350323E-81 .
FOR YRARIARBLE 9 XB= S.&V7IIZIEHB] K2= E£.4491445E4B1 WEIGHT= 1.5131884E-81 .
FOR “RRIRBLE 10 XB= 1.35294667E+D2 X2= 3J,7152Z6BE+N2 WEIGHT= 3.1871837E-81
AUTO COMPLETE IN .11 SECONDS ' ’
RUTOSCALED RAW EATR WILL BE STORED IN RUTO WEIGHT CODE 2
FoR YARIABLE 1 XB= - 1,13340BDE+B3 X2= 2.7497364E+B3 WEIGHT= 1.7B41613E+68
FOR YARIRBLE 2 RB= 2.472256TE+B2 X2= 9.57SB237E+@82 WEIGHT= 1.5581639E+07
FOR YRRIARBLE 3 XB= 4.15400BBE+B1 x2= 1.474356BE+B2 WEIGHT= 1.36862580E+B3
FOR VYRRIARBLE 4 XB= 6.CE5208BE+B2 X2= 2.357D8B43E+B3 WEIGHT= 4.8218337E+07
FOR YARIRBLE S XB= 3.97V3IIZZEHDZ X2= 4.54R425ZE+B2 WEIGHT= 8,387 132DE+B6 .
FOR VARIRELE € “B= 4,530DDE8EHB1 X2=  1.1862341E402 WEIGHT= 3.142738BE+B5
FOR YARIRBLE 7 #XB8= 1.0B0AS3I3Z33IEHD2 K2= 1.33343973E+02 WEIGHT= 4.318818BE+0S .
FOR AR IRBLE. B XB= 3.0173333E+B81 X2= 1.5P5548BE+B2 WEIGHT= 1.149731BE+B6
FOR YRRIRBLE 9 XB= S5.E67V333IZE+HB]l X2= ©.44391446E+B1 WEIGHT= 4.31358BBE+D4
FOR YRARIRBLE 18 XB= 1.9234567E+B2 X2= 3.715232EBE+B2 WEIGHT= B.3852240E+86
AUTO COMPLETE 1IN 8.31 SECCHDS
HUTOSCRLED RRAW DATA WILL BE STCRED IN AUTO WEIGHT CODE 3
FOR YARIABLE 1 XB= 1.159408BE+R3 X2= 2,74937354E+D3 WEIGHT= 1.394126B8E-88
FOR VYRRIRBLE 2 XB= 2.472266VE+B2 X2= .9,5758237E+B2 WEIGHT= 2.2335458E-07
FOR YRARIRBLE 3 XB= 4.120A0RE+R1 X2= 1.4743562E+B2 WEIGHT= 1.5272523E-83
FOR “ARIRBLE 4 XB= E.SOSZ0BREAD2 K2= ~ 2.3570343E+B3 LEIGHT= 3.8695183E-03
FGR wARIREBLE S XB= 3J.9773IIZIEHD2 X2= 4.5404258E+82 WEIGHT= 2.23487V35E-B7
FOR YARIABLE | € XB= 4.429A83RE+RY X2= 1,1332341E+02 WEIGHT= ©.SDE3465E-06
FCOR YARIRBLE 7 XB= 1.PS5I9Z3IE+NZ X2= 1.3933437ZE+P2 WEIGHT= 4d.72242B1E-06
FoR YARIARBLE 8 XB= Z.BIT3IZI3E+B] X2= 1.5855480E+P2 WEIGHT= 2.3315345E-6B6
FOR YRRIARBLE 9 #B= S.B77333IEHR] X2= 6£.4421445E+81 WEIGHT= 6.3873543E-05
rDR “AR I8BLE 18 XB= 1.5234867E+D2 X2= 3.715236RE+R2 WEIGHT= 2.45883511&-87
RUTO COMPLETE 1IN 3.31 SECOMDS .
ARUTOSCALED FAWY DATA WILL EE STORED IM AUTOD LEIGHT CODE 4 o
FOR YRR IARBLE 1 ¥B= 1.1S534BBREHD3 X2= 2.7497364E483 WEIGHT= 2.373817BE+0D
FOR YRRIABLE 2 XB= 2.4722667E+B2 X2= 9.5735237E+BZ WEIGHT= 3.5633733E+00
? FOR YARIASLE 3 X8= 4.16<8868E+31 X2= 1.4743588E+82 WEIGHT= 3.18383561£+08 ’
FOR YARIRGLE 4 4B= 6.655208DRE+02 X2= 2.3257VD34BE+B3 WEIGHT= 4.3732217E+03
FOR YARIRBLE S #B= 3.977VIZIZE4N2 x2= 4.354D4Z53E+HB2 LEIGHT= 2.4613543E+08
’ FOR YARIABLE € XB= 4.438385C 1.12382241E+82 WEIGHT= 2.17B5743E+80
‘E FOR YARIARBLE 7 7B= 1.B3B3 : 1.337%4373E+82 UEIGHT= 2.3152040E+890
i FOR YARIRBLE 8 XB= 3.0173332E+D] X2= 1.5B35420E+P2 LEIGHT= 2.3E832827E+03 ] ' S
FOR “ARISBLE S ¥B= S.E67733ZIE+D] x2= £.4431446E+81 WEIGHT= 2.7247384BE+80 - !




[ W

18 XB= 1.5294667E+B2 X2= 3.713236DE+82 WEIGHT=

2.2383346E+00

FOR VA.......E’

AUTO . COMPLETE IN 8.38 SECOMDS

RUTOSTALED RAUTO WILL BE STDORED IM AUTO WEIGHT CODE -8

FOR VARIROLE 1 XB= 1.1723333E-15 X2= .2.375817BE+BB UEIGHT= |.0RGRBBOE+BE
FOR YARIABLE 2 XB= —-1.27837E2E-14 X2= 3.563573ISE+B8 LEIGHT= 1.8855809BE+00
FOR VARIABLE 3 XB= 2.9B136ZRE-15 X2= 3.1598301E+00 WEIGHT= 1.0BB0K06E+DD -
FOR VRRIRBLE 4 XB= -6,2327751E-13 X2= 4.3732217E+80 WEIGHT= 1.0AB900ABE+ED
FOR VRARIARBLE 5 XB= 4,.BB55207FE-13 X¥2= 2.4513545E+89 LS IGHT= 1.8835508E+63
FOR VRRIRBLE 6 XB= -2.8724163E-15 X2= 2.17AG743E+80 WEIGHT= 1.00BBOEBE+00
FOR VARIABLE 7 XB= —1.11Z1236E-15 X2= 2.319204PE+D3 WEIGHT= 1.P36OODOE+DD
FOR YRRIARBLE B XB= -8.1238719E-15 X2= 2.955282FE+A0 LEIGHT= 1.03B0D0BE+BD
FOR VARIABLE 9 XB= 2.7853836E-15 X2=" 2.7247540E+B8 LEIGHT= 1.068000068E160
FOR VARIRBLE 180 XB= 6.82804222E-15 X2= 2.2333345E+88 LEIGHT= 1.0060000E+00
AUTO COMPLETE 1IN 8.85 SECOWDS

K-L TRARMSFORMATION OM RULTO STORIMG RESULTS IN AUTO RETRINING 18 YARIARELES

1890.883 PERCEHT
5.231353E+D0
5.58&8837E-02

2.0784Z9E408 1
3.472058E-02

SCATTER RETAIMED
B21521E+28

8.3231384E-

al 2.943452E-01

KHPRE " COMPLETE IM B.48 SECOHDS R
AUTOSCRLED RAW DBRATA WILL BE STORED IN AUTO WE IGHT CUDE -8 )

FOR YARIABLE 1 XB= 1.1594B8BE+03 X2= 2.7497384E+83 LEIGHT= |.000P0ABE+BS

FOR YARIARBLE 2 XB= 2.4722587E+A2 x2= 9.5798297E+PZ2 WEIGHT= 1.0500888E+4+83

FOR VARIABLE 3 XB= 4.16400PRAE+R]1 X2= 1.474335CE+82 WEIGHT= 1,05608080E+BY .
FOR VARIABLE 4 XB= ©5.56520FNE+R2 KZ2= 2.3357B242E+03 LUEIGHT= 1|.000DB6BE+ad »
FOR vARIABLE 5 XB= 3.3773I33ZE4D2 X2=" 4.5484258E+B2 LEIGHT= 1.0D0DGEBBE+DE
FOR VARIABLE 6 XB= 4.48280AFC+81 X2= 1.19B82341E+B2 WEIGHT= |.0DG0BBBE+0D
FOR VRARIABLE 7 XB= 1.R3AS3Z3IE+R2 X2= 1.3934373E+R2 LEIGHT= |.DROBO2AE+E3

FOR VYARIRBLE 8 XB= 3.BIV3IZIZEHD] X2= 1.9525348RE+B2 WEIGHT= [.0NB8D3RDE+BYD

FOR VARIABLE 9 XB= S.6Vr33IZEHN]1 X2= 6.4491446E+81 WUEIGHT= |.600DBOGE+DB

FOR VARIABLE 180 XB= |.S294567E+R2 X2= 3J.713226DE+92 WEIGHT= |.0BDABBBE+DOD .
ALTD COMPLETE IH A.18 SECOMDS . .
SELECTIOH OF VARIABLES FROM AUTO STORING IW AUTO AND RETAIMING 18 RETARINING CODE IS
VAR IG6LE 1 WA3 3 gC= -5.88323 .
VAR IARBLE 2 LAs 2 CC= -B8.2&8774
VAR IRBLE 3 WAS 1 CC- 0.43862
YAR IABLE 4 WARS 7 CC= -8.835751
VAR 1ABLE S WARS 3 CC= 9.858c3 .~
YAR TABLE 6 WRS 18 CC= -8.8.333
VAR IRBLE ¢ WRS g CCe 'B.05126 -
VAR IABLE 8 LRS () CC= 0.03535

YAR IABLE 9 WAS 4 CC= -8.822i8
VAR IRBLE 18 LiAS 8 CC= 3.81743

SELECT COMPLETE 1IN g SETLONDS :

AUTOSCRLED RAW DATA WILL S I AUTO WEIGHT CODE -a.

a8 %ARIABLE 1 XB= 1. 23 X2= 2.7497354E+B3 WEIGHT= ' 1.PD3DBBBE-+EY

FOR YARIABLE 2 XB= 2. ®2= 9,5758B2I7VE4+T2 WEIGHT= 1.00802BBE+B3

FOR YARIRBLE 3 XB= 4. "%2=  1.4743368E+82 WIZIGHT= 1.06B0DBIE+BA

FOR YARIABLE 4 XB= 6 w2= 2.3570248E483 WEIGHT= 1.0020B03E-+0a

FOR YARIABLE S XB= 3. X2=  4.54P4Z58E+32 WEIGHT= | .D056D30E+E8

FOR “ARIABLE 6 XB= 4. X2=  1.1902941E+A2 LIEIGHT= 1.0700080E+00

FOR VARIABLE 7 XB= 1. K2=  1,.3934373ZE+4+B2 WEIGHT= 1. GERBE+ad

FOR VARIABLE g Xg= 3. X2= 1,903542RE+22 WEIGHT= 1.0000203E-+06 ) -
FORE YARISGLE 3 XB= S H2= ©6.4431440c+81 WEIGHT= 1.8 pat+an

FOR VARIABLE 18 XB= 1. ®%2=  3J.7152Z50E+62 LEIGHT= 1.0000805c+80

ALTO COMPLETE 1IN "§.19 SECGHDS

AT SLTED AND- STORED i TLT DATA

SLT COMPLETE IN. 9.31 SECONDS
AUTOSCARLED SLT DRTA WILL BE STORED IN SLT DRTA WEIGHT CODE -a -

rOrR YARIABLE
FOf2 VAR TREBLE

1 XB=

2 ¥H=

-4, BR752I4E-01 X2
3

z 6.2111533E+28
S.7225431E-02 K2 6

.7 133393E+2d

LEIGHT=
LIE TGHT=

| . BCORBEBE+0D
| . DEEREROE+DD -

1.744321€E-01_ 1.26448BE-81

6.83B496E-B2



FOR \..._.IBLE 3 XB= B.3787D2IE-D1 X2= 7.5337403E+00 WEIGHT= |.00B0NDBOE+DA
FOR YARIRBLE 4 XB=  4,08251987VE-Bl X2= (.4501827E+00 WEIGHT= 1,.0800080E+283
FOR VYRRIRBLE . S XB= 2.5874S21E-01 X2= S.6653710E+38 WEIGHT= 1.00008B0DBE+E8
FGR VARIRBLE 6 X8= -1.38V34749E-B1 X2= £.3725764E+88 WEIGHT= 1.0BDOBBBE+BA
RUTG COMPLETE 1IN §.55 SECONDS

S-DIMENSIONAL PLOTTING OF SL7 DATA

FERCENTAGE RETAINED 8r.4i8

ZDFLOT COMPLETE IN 6.52 SECOMDS

FiSTOGRAMS FOR PATTERN SET RA DARTA

HISTC COMPLETE JH 2.27 SECONWDS _ ..

NLt TN SLT DRTA -8 258 -6 1.888E-B4

FERCE

T e v vy

ENTRAGE RETARINED 87.418

]

ITERATION i 34 +ag Z.90545E100 4.75145E-81
ITERRTION Z 435 1.54353e+00 €&.296554E-82
ITERRTION 3 3313 1.458851E+88 1.32594E-02
ITERRTION 4 S v 1.43156E+88 4.B4236E-83
ITERATION S 3238 1.42573E+08 7.GB261E-B4
TCRATION 9] & <443 1.42463E408 1.47672E-B4
TERRTIGCN 7 3 1.42442E4+60 B.26783E-8BS
ITERATION B 1.42431 1.42432E408 7.75PB1E-B6
WL COMPLETE IN 17.35 SECONDS

RUTOSCRLED SLT DRIR WILL BE STEREDP IM SLT DATRA WEIGHT CODE -

FOR VRRIRBLE 1 XB= -5.3189232E-15 X2= 1.D2DCBBBE+ED LEIGHT= 1.20DBOBBE+DD
VAR IARBLE 2 XB= 4.0ZC4DBBE-1E X2= .BREoBBBE+Ed WEIGHT= 1.80600BBE+GB

FOR VARIABLE 3 X2= 1.135S341E-14 X2= 1.BPDEDBoE+0R WEIGHT= 1.BDE50BLE+ED

FOR YRRIARBLE 4 XB= S.2933426E-15 X2= 1.CQ0ADDAE+BR WEIGHT= 1.000C0DBE+GO

FOR VARIABLE 5 XB= 4.5741182E-15 X2= ].CUCODCBRE+PD LEIGHT= |.BDBBOEOE+BE

FOR ¥ARIARBLE € XB= -2,2737358E-15 X2= 1,.B0CODBDE+BY LEIGHT= 1.B68608BE+83

AUTO COMPLETE IN 8.09 SECGHDS ’

AIERRRCHICAL LEARKiNG FOR SLT DRATA 1 -8B 4 -8 1.BBE-B2

MAXT-CONNECTION .

AFTER COMHECTING 71 WITH 56 THERE ARE 74 CLUSTERS 1. BBBBBE +63

RFTER COMHNECTIMG 33 WITH = 23 THERE WRE 73 CLUSTERS 9.39828E-A1

AFTER COMMECTING 13 WITH 17 THERE RRE 72 CLUSTERS 9.39758E-A1

AFTER CORMECTING 12 WITH 11 THERE FRE 71 CLUSTERS S.3372EE-B1

RFTCR COMHECTING S WITH 4 THERE ARE 73 CLUSTERS | 5.326BEE-B1

RETCR COMMECTING 43 WITH 11 THERE ARE 53 CLUSTERS . 9.354235E-81

RFTER CONNECTING 68 WITH 17 THERE RRE 58 CLUSTERS 9.29458E-081

RFTER COMMNECTING 68 UITH 47 THERE ARE 67 CLUSTERS 9.89494E-81

RFTER CTOHMECTING 58 WITH 18 THERE RRE &6 CLUSTERS 9.33317E-01

RFTER CONMECTING 17 WITH 15 THERE RRE. 63 CLUSTERS 3.93311E-B1

AFTER CONNECTIMG 61 WITH 33 THERE RRE €4 CLUSTERS 3.339383E-81

RFTER CONMECTING 31 WITH 25 THERE RRE 63 CLUSTERS 39.99285E-81
AFTER COMMECTING 38 WITH 23 THERE ARE €2 CLUSTERS 3.39143E-81
RETER COMMECTING 16 WITH 15 THERE ARE 61 CLUSTERS 9.99129E~0!
RTTER COMMECTING 13 WITH 12 THERE ARE 68 CLUSTERS 3.53103E-61
AFTER COMMECTING S WITH 7 THERE ARE 53 CLUSTERS 3.928355-81
RFTER COWMECTIMG 56 WITH 55 THERE ARE 58 CLUSTERS 3.98397E-81
AFTER 34 WITH 25 THERE RRE 57 CLUSTERS 9.9837 1E-81
AFTER 15 WITH 13 THERE ARE ~ S5 CLUSTERS 9.38929E-81
AFTER 54 WITH 13 THERE RRE 55 LCLUSTERS 3.95324€E-21
AFTER 35 WITH 2 THERE ARE 54 CLUSTERS 9.98878E-01
AFTER CO 3 WITH 8 THERE ARE 53 CLUSTERS 3.33378E-91
AFTER 43 WITH 33 THERE RRE 52 CLUSTERS 5.33833E-81
SFTER 21 WITH 2B THERE ARE 51 LCLUSTERS 3.98748E-B1
AFTER COWHECTING 45 WITH 38 THERE ARE S8 CLUSTERS 9.98734E-B1
AFTER COWHECTING S5 WITH 2 THERE ARE 43 CLUSTERS 9.98683E-01
AFTER COWHECTING 35 WITH 11 THERE ARE 43 CLUSTERS 3.38573E-81
AFTER COWHECTING 21 WITH 15 THERE RRE 47 CLUSTERS 3.95573E-81
AFTER COMMECTING 12 WITH 11 THERE ARE 48 CLUSTERS S.38833E-81



RFTER __ _ECTING 26 WITH

18 THERE RRE 45 CLUSTERS 9.9857BE-0O1
RFTER COMNECTING 41 WITH 11 THERE ARE 44 CLUSTER 9.58541E-81
AFTER CONMECTIMS 39 WITH 11 THERE #ARE 43 CLUSTERS 9.98525€E-01
AFTER CONMECTING 26 WITH 24 THERE ARE , 42 CLUSTERS 9.98514E-61
AFTER CONMECTING 16 WITH 14 THERE RRE 41 CLUSTERS 9.98512E-B1
AFTER COMNECTING 6 WITH 2 THERE ARE 48 CLUSTERS 9.95351E-91
AFTER COUMNECTING 16 WITH - 14 THERE ARE 33 CLUSTERS 9.92342E-81
AFTER COHMECTING 28 WITH 18 THERE ARE 22 CLUSTERS 9.9838RE-0O1
AFTER CUWMECTING 38 WITH 18 THERE ARE . 37 -CLUSTERS 9.53235E-61
ARFTER COMMECTIMG 16 WITH 13 THIRE ARE 35 CLUSTERS 9.55258E-01
AFTER CONMECTING 11 WITH 18 THERE -ARE 35 CLUSTERS 9.95134E-51
AFTER COMMECTING 27 WITH 2 THERE ARE 34 CLUSTERS © 9.93102E-981
AFTER COMMECTIMG 18 WITH 13 THERE ARE 33 CLUSTERS 9.95890E-81
AFTER COWNECTING 139 WITH 13 THERE ARE 32 CLUSTERS 9.958864E-B1
AFTER COHMECTING 31 WITH 1@ THERE RRE 31 CLUSTERS 9.97948E-B1
AFTER COMMECTING .S WITH .13 THERE ARE 3B CLUSTERS 9.97493E-81
AFTER COMHECTIMG 25 WITH 18 THERE FARE 29 CLUSTERS 9.57444E-81
AFTER COMMNECTING i3 WITH 2 THERE FARE 28 CLUSTERS 9.97122E-0D1
AFTER CONMECTIMNG 4 UITH 2 THERE ARE 27 CLUSTERS ©9.,97RERE-BI
AFTER COMMECTING 25 WITH 9 THERE RRE 25 CLUSTERS 9.9E6573E-01
AFTER COMMECTIN 4 WITH 2 THERE RRE 25 CLUSTERS 9.95595E-61
RFTER COMNECTIMG 2 WITH 18 THERE 8RE 24 CLUSTERS 9.95535E-61
AETER COMMECTING 32 WITH 18 THERE 3RE 23  CLUSTERS 9.96401E-81
AFTER COMMECTING I3 WITH 18 THERE 3RE 22 CLUSTERS 9.95897E-B1
AFTER COMMECTING - 3 WITH 2 THERE ARE 21 CLUSTERS 9.95836E-B1
AFTER COMMECTIMG 12 WITH 4 THERE &R 28 CLUSTERS 9.9573EE-8B1 |
AFTER COMNECTING & WITH 4 THERE @R 13 CLUSTERS 9.95782E-81
RFTER CIHMECTING 18 WITH 8 THERE HRE S CLUSTERS 9.955575E-8B1
RFTER CIMHMECTING 16 WITH 6 THERE RRE 17 CLUSTERS 9.93472E-81
RFTER COMNECTIMG 17 WITH £ THERE ARE 16 CLUSTERS 9.954E0E-21
RFTER CONMECTING 18 WITH 3 THERE ARE 15 CLUSTERS 9.95135E-81
AFTER CTOMNECTING 2 WITH 1 THERE ARE 14 CLUSTERS 9.95042E-81
AFTER COMHECTING ~ 14 WITH 1B THERE ARE 12 CLUSTERS 9.95682E-81
RETER COMHECTING 3 WITH 2 THERE FRE 2 CLUSTERS 9.94329E-81
AFTER COMNECTING 5 WITH 4 THERE ARE 11 CLUSTERS 3.33377E-BL
AFTER CONMNECTING 13 WITH 2 THERE HRE 1B CLUSTERS 5.92953E-61

_AFTER COMHECTING 9 WITH 1 THERE AR 3 CLUSTERS 9.927732E-81
* YAFTER CONHECTIMG B WITH & THERE ARE 8 CLUSTERS' 9.92725E-81
ARFTER COMNECTING. 3 WITH -2 THERE ARE 7 CLUSTERS 9.92528E-81
AFTER COMMECTIMNG 5 WITH 4 THERE FRE & CLUSTERS 9.83217E-D1
RFTER CBMMECTING € WITH S THERE FRE 5 CLUSTERS 9.518439E-01
, AFTER COMNECTING 5 WITH 1 THERE FRRE 4 CLUSTERS 9.75902E-01
I 1 2 2 . 3 3 4 4
1 1 2 1 3 1 4 1 5 1 5 1 7 1
] 11 2 12 2 13 2 14 2 15 2 18 2 17 3
: 21 3 22 3 23 3 24 3 ° 25 4 25 4 27 4
: 31 4 32 4 33 4 3¢ 4 35 4 36 4 37 4
41 4 42 4 43 4 44 4 45 4 45 2 47 2
51 3 52 3 53 3 54 1 55 2 S6 1 57 2
61 -3 &2 3 63 3 64 3 65 3 &6 3 67 3
7l 3 72 3 T3 3 T4 3 7S 3
OCCUPANCY FOR CLUSTER 1
L 1 2z 3 4 5 8 7 B8 9 43 S8 54 55 53
¢ OCCUPANCY FOR CLUSTER 2 :
j i@ 11 12 i3 14 15 18 45 47 43 S5 57
i OCCUPANCY FOR CLUSTER 3 . :
- I¥ 18 13 28 21 22 23 24 51 52 53 58 EB 6l
‘ £5 65 . f8 F1 F2 73 F4 T35 -
GCCUPANCY FOR CLUSTER 4
3 31 32 33 34 35 3B 37 I8
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