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{
R CHAPTER I
= INTRODUCTION

The main objective of this report is to discuss a recursive
matrix inversion formula suggested by Graupe 1] for real
symmetric matrices. The use of this formula is explained -in
connection with two problems cf interest in the fcllowing areas
of communication and signal processing: (i) digitzl filtering
via nonrecursive filters, and (ii)pattern classification via a
least-squares minimum distance classifier.

In chapter II a sequential regression formula is used to
arrive at an algorithm which could be used in connection with
signal processing applications. The need to invert a matrix
. recursively is pointed out with respect to this algorithm.
Illustrative examples related to the matrix inversion formula are
alsc included.

Chapter III briefly reviews some basic ideas asscciated
with pattern classification via a least-squares minimum distance
clagsifier. Again, in connection with this classifier, the
need to invert a real symmetric matrix recursively is identified.
With the aid of examples it is demonstrated that Graupe's
formula can be used effgctively.

The data used in this study is included in the form of
appendices. Some of the computer programs used to carry out the

computations involved in Graupe's are also included in an appendix.



CHAPTER II
ADAPTIVE FILTERING

The purpose of this chapter is to introduce the adaptive
digital filter (ADF) via a sequential regression formulation.

We shall restrict our attention to nonrecursive filters. It

will be shown that the formulation leads to a recursive relation

which involves the computation of the inverse of a symmetric

matrix.

2.1. Sequential Regression Formulation

Congider a time-varying nonrecursive digital filter

transfer function Hk(Z) given by

+ a (2,1-1)

m m-1
Z + a Z “+ ok

H]{(Z) = a l,k . s

o,k

It follows that the corresponding input-output relation can be

expressed as

Ly
where
T
ay = L 9,k 1,k * * ° ®n,k ]

Equation (2.1-2) can alternately be written ' in the form

g(k) = ay B, (2.1-3)

[as



where
A o
a = Loag,x 8% 0 ¢ ¢ Bk ]
and
By = [ x(k) x(k-1) . . . x(k-m) ]

We now define a cost function Rf&r), such that

i
R(G,) = 2 L y0e) - &) J° (2.1-4)
Ao

where

)

v . AT
g(}k) 2l (Ir Bk ;

y(k) is the k-th data point of the desired output aznd r is an

index that denotes the current iteration; see Fig. (2.1-1).

y(r) ._ "
. /{ S
e E(r)
ADF filter
x(r) Coefficient " o ' .
Veci;? o, glrd=n_ o 8.

Fig. (2.1-1) ADF (Adaptive Digital Filter) Configuration.

We seeck to minimize R(&r) with respect to @&.. This requires

r
~that the gradient of R(&r) be equal to zero; i.e., Y% R(&r)xo.
r

Thus, assuming the '{% y(k)=0, from (2.1-4) we obtain
r

- |
V, R(,) = -2 kzl [y(o) - &) 1 VR &(x) (2.1-5)
r ——

Now, from (2.1-3) we have



Vy &) =8, (2.1-6)
b

Substitution of (2.1-6) in (2.1-5) results in

A r AT

Vi RG) = -2 Z [y -a. B, 18, (2.1-7)
r k=1

Since the quantity ag ﬁk is a scalar, (2.1-7) can alternately

be expressed as

r 3
Vo R(G,) = -2 kzl [ y(x) By - By Bﬁ 6. ] (2.1-8)
r ==

Thus the condition Vf& R(ﬁr)=0 causes (2.1-8) to yield

T
A -1 z
a, =P~ [ = y(kx) B, ] (2.1-9)
k=1
where
r
24 i
P = X B, B
r k=l k "k
Al A A A - : L
and @, = L By po 8y poc s 8y 1 is the desired estimate of

the filter coelficlent vector associated with the r-th iteration.

2.2 Recursive Computation

From (2.1-9) it is clear that ﬁr is obtained using the data
pertinent to r iterations. However, this is actually not
necessary. We now show that &r can be computed recursively.
First, (2.1-9) is rewritten in the form

r-1

A
P .o, = kfl y(k) B + y(r) B, (2.2-1)

"Next, addition and subtraction of BrBEar-l to the right-hand
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side of (2.2-1) resulte in

-1l ’
A = T T3 & o B
i Hp & L kil By B+ B By ] Sr-1 TR L y(r) r %po3
— A : T A
= B Gt B, Lowle) - Bra. g \&scee

Finally, premultiplying by P;l we obtain -

iy =g BB, Eowie) <@ 3 T (2.2-3)

That is, [see Fig. (1)]

A _ A w1, .
L, = O, g F P B, E (r) (2.2-4)

vhere £ (r) is the error associated with ﬁhearwth iteration.

Thus from (2.2-4) we conclude that ﬁfrcan be computed

recursively using the relation

A A -0 :
O =0+ P B E(k), k1,2, ...,r (2.2-5)

2.3. Recurrence Relation for P£1

4

We now show that Pi in (2.2-5) can be computed in a

1
recursive manner. From the definition of P, in (2.1-9), we

observe that it is real-symmetric, and can be expressed as

-~

P =P . + H HT - - (2.3-1)

. &,

where Hk is an (mxl) vector® Premultiplication by P;l and

postmultiplication by P£{1 of both sides of (2.3-1) results in

I il
P Py Pply = By Py By v A B M By

]



which yields
1 ~1 -1 T -1 -
Py 5w BB HR (2.3~2)

Now, postmultiplying (2.3-2) by Hk we obtain

-1 -1 ™ _ -1
Pk 1 Hk Pk H ( 1+ Hy Pk 1 Hk } (2.3-3)
Postmultiplication of both sides of (2.3-3) by
T _ =1 -1l T .=~1
( 1+ Hy Pk p B ) T H Py
leads to
=1 -1 -l -1 = l l
Ppoy My 0 Lo i B S B e B R
(2.3-4)
Agzin, from (2.3-2) it follows that
-1 -1 =1 T -1
Pyoy = Py = Pt Hp Hy Pyl (2.3-5)
Substituting (2.3-5) in (2.3-4) we obtain
-1 T -1 -1 7T -1 _ -1 -1
Py1 e ( 1+ H P7y H )7 H Py = Pty - Py
which yields
= I e -1 T -1
P 7 =Py - Py H (1 H POy H)TT H Prry
(2-3"6)

In (2.3-6) it is important to note that the gquantity

- s R B
y= (1 + H Py H ) (2.3-7)



is a scalar. Thus (2.3-6) can be written as

1.~ T -1 -
X -1 "y Tk-1 P M Pxea (2.3-8)

From (2.3-8) it is clear that P'l can be computed recursively,
k A

provided some initial PgEl is known. However, even this is
not necessary according to the following argument by Graupe [17.

First, from (2.3-1) we have (with k=1)

- m
Pl = P0 + Hi Hl (2.3-9)

However, by definition

- 3
Pi = Hl Hl (2.3-10)

Clearly, for (2.3-9) and (2.3-10) to be satisfied, the condition

to be satisgfied is that

P =0 (2.3-11)
P = €1 (2.3-12)

plt=1g (Z2310)

In (2.3-13) 1/e¢ can be chosen almost arbitrarily between 10 and
the highest number that can be stored in the computer. Thus,
-with the initial value of P;l as given by (2.3-13), successive
P can be computed recursively using (2.3-8). It has been

k
stated that the P;l computed with this initial guess converges



to the exact value of the inverse.

2.4, Numerical Examples

The purpose of this section is to present two numerical
examples which employ the recurrence relation in (2.3-8) starting
with an initial guess.

Example 2.4-1 A sequence of 2000 gaussian random numbers

(see Appendix I) are grouped into (1%8) vectors, Hi, to obtain
a set of 250 vectors. Compute the inverse of correlation matrix

250

£  H HY

P
=1 ek

250 ©
using the recurrence relation in (2.3~8), and compare the same
with the exact inverse obtained via the IBM subroutine INVERS.

Solution: Let %f denote the exact inverse of the k-th iteration,

1
then the corresponding "deviation matrix"™ is given by

The related mean square value 1is

w42

”Dk ”2 B 5%7 f ij

o IV

where dij denotes an element of Dk“ Hence the root-mean square

(RMS) error is given by

e g = '\’ 1P ”2 ' (2.4-1)

The results obtained using the above data are summarized in

Table (2.4-1) for three values of € , where € defines the



Table 2.4-1. RMS error versus number of vectors processed,

Mean=0.0

Variance=0.50

NuggER RMS ERROR
VECTORS € =0.0001 € =0.,01 €=1.0
10 0.279 13.782 48,228
20 0.011 0.026 1. 442
30 0.008 0.011 0.754
40 0.007 0.006 0.451
50 0.005 0.005 0.399
60 0.005 © 0.003 0.251
70 0.003 0.002 0.168
80 0.002 0.002 0.148
g0 0.002 0.001 0.113
100 0.002 0.001 0.092
110 0.002 0.001 0.087
120 0.001 0.001 0.075
130 0.001 0.001 0.069
140 0.001 0.001 0.063
150 © 0.001 0.001 0.061
160 0.001 0.001 0.056
170 0.001 0.001 0.051
180 0.001 0.001 0.047
190 0.001 0.001 0. 0l
200 0.001 0.000 0. 040
210 0.001 0.000 0.037
220 0.001 0.000 0.037
230 0.001 0.000 0.036
240 0.001 0.000 0.035

250 0.001 0.000 0.034
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initial guess; see (2.3-13).

Similar results are presented in Tables (2.4-2) {hrough
(2.4-4) for the cases when the variances of the data sequences
are 2, 20, and 50 respectively for three values of € , namely
0.0001, 0.01, and 1,0,

From the above results it is apparent that values of -

€ £ 0.01 work éatisfactorily for all three data sequences
regardless of thelr variances which vafy-from 0.5 te 50,

Example 2.4-2  Using the sequence of 2000 nunbers®* given in

Appendix II, compute the inverse of the correlation matrix

250
P... = & H_ HT

250 ~ oy k Kk
where the Hk's are (8xl) vectors. Use the recurrence relation
'in (2.3-8), and compare the same with the exact inverse obtained
via the IBM subroutine INVERS.

Solution: As in the case of Example 2.4-1 we denote the exact
inversela% the k-th iteration by %k' Then, using the same
notation as in Example 2.4-1, we obtain the results summarigzed
in Table 2.4~5. We observe that even here, a value of € less
than or equal to 0.01 wofks satisfactorily.

The solution to Example 2.4-1 and 2.4-2 is accomplished by

the computer program listed in Appendix III.

* i :
Data obtained from Scandia Laboratories, Alburquerque, N.M.



Table 2.0h-2. RMS error versus number of vectors proceszsed.

Mean=0.0

Varisnce=2 ; S

NugﬁER RMS ERROR

VECGTORS € =0, 0001 €=0,01L & =10
10 0.190 0.073 2.176
20 0.009 . 0.000 0,010
30 0.005 0.000 0,004
40 0,00k 0.000 0.002
50 0,003 0.000 0.002
60 0.003 0.000 ' 0.001
20 0.002 0,000 0,001
80 0.001 , 0.000 0.001
90 | 0.001 0.000 ¢.000
100 0.001 0.000 0.000
110 0.001 0.000 0.000
120 0.001 | 0.000 0.000
130 0,001 0,000 C.000
140 0.001 0.000 0.000
150 0,001 0.0C0 | 0.000
160 0.000 0.000 0.000
170 . 0.000 0.000 0.000
180 0,000 0.000 0.000
190 0.000 0,000 0.000
200 0.000 0,000 0.000

210 0,000 0.000 0.000
220 0.000 0,000 0.000
230 0.000 0.000 0,000
240 0.000 0.000 0.000

250 0,000 0.000 0.000



Table 2.4-3. RMS error wversus number of vectors processed,

Mean=0.0

Varisnce=20

]

N”ggﬁﬂ RMS ERROR
VECTORS €0.0001 €=0.01 € =1.0
10 0.058 0.002 0.000
20 0.002 0,000 0.000
30 0.001 . 0.000 0.000
40 0.000 0.000 0.000
50 0.000 0.000 0.000
60 0.000 0.000 0.000
70 0,000 ' 0.000 0.000
80 | 0.000 0.000 ¢.000
Q0 0.000 0.000 0.000
100 0.000 0.000 0,000
110 0.000 | 0.000 0.000
120 0.000 0.000 0.000
130 0.000 0.000 0.000
140 0.000 0.000 0.000
150 0.000 0.000 0.000
160 0.000 0.000 0.000
170 0.000 0,000 0.000
180 0.000 0.000 0.000
190 0.000 0.000 0.000
200 0.000 0.000 0.000
210 0.000 0.000 0.000
220 | 0.000 0.000 0.000
230 0.000 0.000 0.000
2140 0.000 0.000 0,000

250 0.000 0.000 0.000



-

Table 2.4-~U, RM3 error versus number of vectors processed.

& -
Mean=0,0 )
Variance=50.00 s
NugggR RMS ERROR
VECTORS € =0,0001 €=0,0L, €=1,0
10 0.060 0.001 0.000
20 0.004 0.000 0.000
30 0.000 0.000 0.000
40 0.000 0.000 0.00C
50 - 0.000 0.000 0,000
60 0.000 0.000 0.000
70 0.000 0.000 0.000
80 0.000 - 0.000 0.000
90 0,000 0.000 0.000
100 0.000 0.000 0.000
110 0,000 0.000 0,000
120 0.000 0.000 0.000
130 0.000 0.000 0,000
140 0.000 0.000 0.000
150 0,000 0.000 0.000
160- 0.000 0.000 0.000
170 0,000 0.000 0.000
180 0.000 0.000 0.000
190 0.000 0.000 0.000
200 0.000 04800 0.000
210 0.000 0 f560 0.000
220 0.000 0.000 0.000
230 0.000 0.080. 0.000
240 0,000 0.000 0.000

250 0.000 0.000 0.000



Table 2.4~5, RMS ervor versus number of vectors ivrocesased,

Mean=5.45
Variance=16.37 >
Mo RMS ERROR
VECTORS €=0,0001 €=0,01 €170
10 9.222 2.295 17525
20 1,300 0.039 1.270
30 0.419 0.028 1,247
) 0.372 0,030 0.568
50 0,161 0.023 0.434
60 0.110 0.017 0.288
0 0,102 0,015 0.261
80 0.082 0.016 0,270
90 0.064 0.009 0.187
100 0.059 0.007 0.161
110 0.053 ' 0.005 0.146
120 0.051 | 0.004 0.143
130 0.031 0.003 0.061
140 0.029 0.002 0.053
150 0.023 ' 0.002 0.040
160 0.023 0.001 0.038
170 0.012 . . 0.001 0.014
180 0.011 0.001 0.014
190 0.011 0.001 0.014
200 0,011 0.001 0.014
210 0.010 0.001 0.014
220 0.008 0.004 0.016
230 0.006 0.007 0.021.
24,0 0.006 0.010 0.023

250 0.007 0.009 - 0,022



CHAPTER 11T

PATTERN CLASSIFICATION

In this chapter it is demonstrated that the matrix in-
versiocn recurrence relation given by (2.3-8) can be used to
design a least-square pattern classifier on an adaptive basis,
This demonstration is carried out via three-examples. Before
presenting these examples, a brief discussion related to the
notion of a pattern recognition system, and a specific least-
squares classifier will be presented in Sections 3.1 through

3.3. The pertinent material is essentially taken from [2].

Feda Iribroduction

A pattern recognition system mainly consists of two parte:
1) feature selection; 2) classifier design.

TEATURE SELECTOR

! Z
x{(1) | j0rtho~| ¥Y(1l) _{Dimen- er Trained| Deci-
~ A Lt . -

% (t )l Sampler xEZ; %%ggil_, Y(2) ,;igzy [ 2 piClassi - 5kon

. : . . . jfier \

, form 7 Reduc- 75 x{(&3
A ad I = L xly fRedue) By

\ |

Fig, (3.1.1) A pattern recognition system

In the feature selection part the sampled values of x(t) go
through the process of transformation and dimensionality re-

ductionl. The reduced output vector is referred to as "pattern

lThis dimensionality reduction must be achieved such that
the corresponding increase in classification error is relatively
small,
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vector" which is used as an input to the second part of the
gystem, the trained classifier. The "classifier” is a declision
making device that is trained to classify an incoming signal,
x(t), as belonging to one of the K classes denoted by C,, C,,

S sy B In designing classifiers one is concerned with the

K.
concept of "training" — i.e., a process in which one uses a
set of pattern vectors whose true classification is known

(called the training set) to find a discriminant function, g(z),

which represents the classifier. The general form of g(z) is

as follows:

Wy Gy * Wy Bp %« o 2 AW B =@ (3.1-1)

e(z) ) 5 A5 a “a

1

By means of the discriminant function in (3.1-1) and an
appropriate decision rule, one is able to perform the desired

classification of patterns.

3.2, Minimum-Distance Clagsifier

In a minimum distance classifier, the discriminant function
and the decision rule are such that it would classify the given
pattern Z as belonging to Ci if Z is closest to its mean vector
Zi for i=1, 2, . . . , K. The design of such classifiers is
based on the assumption that the pattern classes in the feature
space cluster around their respective means Ei’ for i=1; 2, & .
« + K. However, this may not be a reasonable assumption in many

.applications and this leads tc the idea of "least-squares mapping

technigue”.



The least-squares mapping technigue consists of mapping
the given patterns into a décision space wherein the patterns
belonging to Ci are made to cluster around a preselected point
Vi’ i=l, 2, « « « , K. This mapping is achieved by the trans-
formation matrix A, and A 1s chosen such that the overall mean-
square mapping error is minimized. Next, a minimum distance
classifier which uses this mapping technique is described,

It ig referred to as a "least-squares minimum distance classifier”.

3.3. Least-Squares Minimum Distance Classifier

For the purposes of discuésion. it suffices to consider
the case where three classes are present. "The extension to the
general K-class case is straightforward.

Suppose we are given a set of d-dimensional pattern vectors
{Z}. We first augment Z with a new component equal to '-1' to
obtain 2. Now, we seek a transformation matrix, A, which maps

Z £ Ck into V., for k=1, 2, 3 in the least-square sense, and we

k
take Vk'to be the vertices of the three unit vectors as shown
in Fig. (3.3-1). A%'
15
v
i/ . @*Vt
W'
¥ 3

Fig. (3.3~1) Decision space for a 3-class classifier.



The transformation matrix which ylelds the minimum mean

square mapping error is given by [ 2 J:
N, N. )

T -1 % T -1
Vi 254 i i, jél Zs 3 23 ] (3.3-1)

1

A=Lg
5

il e

=1

where Ni denotes the number of patterns in class i, and zij
denotes the pattern belonging to class i, for each class. If

we suppose that the a priori probability of Ck is Py, k=1, 2, 3,

then & becomes

N N N
E. 1 R P 2 P i
1 . T 2 = & af 3 a2 &I
s~ 2 &5 .8 4+ £ g & . % + £ 4., %2, ]
Ny 527 “13 71 Np 521 @0 723 Ny 4473J "33
That is
N, N,
3 P A A ot S IS -1
a=[Z &+ £, zf Bl ﬁl Lz, f] ]
i=1 "3 §=1 J i=1 i j=1 dood
5 N N,
A A Pl -
=[. 5 = v 20 1L B 2 $2,,7;, ] 1
=1 J:l i J i=1 j:l 1 J J
Now, by definition
N,
3 i P
Sa= 2 2 ﬁi (v, ﬁg. )£ E( VAT )
C VR e =1 M4 J
N,
3 =1 P A AT A A
San = = % =L (Z.,.27 )= E( 43T
AR R e L)

where S_
‘eevz

matrices respectively. Hence A can be expressed as

18

and Sgg are called crosscorrelation and autocorrelation
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A= (8. )( s, (9:3-2)

We also note that V is a (3x1) matrix and %T is a [1x(d+1)]}
matrix. Hence S, is a 3%(d+1) matrix and Sgg 1S a (a+l) %
(d+1) matrix. Thus the transformation matrix A is a [3x(d+1)]
matrix.

Having the transformation matrix, we can map Z inté the
decision space. At this stage we proceed to construct the
discriminant function such that it satisfies the minimum
distance criteria.

Let L be the transformed pattern of 2 via transformation
matrix A, That is, L=AZ.

We want to have 2 classified as belonging to cio if L is
closest to Vio' Thus, it is necessary to find the distances

between L and the preselected vectors Vi for i=1, 2, 3 and

select the minimum of the three, i.e.

Eo el R MY R
(3.3-3)

where D. is the distance between L and V.. Now, sincellvi “2 -

for i=1, 2, 3, (3.3-3) simplifies to

D? = || I‘z +1-2ViL for i=l, 2, 3 (3.3-4)

It can be observed that D?, and consequently Di’ is minimum

when VgL is maximum. Therefore, it is suffieclent for us to
design our classifier such that it would only check on the

value of V?L. Let bi=V§L for i=1, 2, 3, where L = AZ and



Tel[i100]

=
I

Lo1l1o ]

i

it

[oo1] .

We can write thisg in matrix form as follows

-

.7 10 0 ”‘ . P
1 817 8yp + » a4 Gij Zl
bl o1 o AZ = af = | - 6 7
- bt o= 821 322 » s . agd 2 2
) 00 1 % B.. @ .
1 I R ®31 837 + Tt A3q O3 )0
- L ' | d
")

Thus the discriminant functions are

e2(2) =ap) Ty tag Lt ...t a2y - 6
o~ (2) + + -

To classify a given pattern, the classifier computes gl(z),

%io’ if Max [gi(z)] =

gz(z) and 53(2J and assigns the pattern to,

3o for i=1, 2, 3.

- 3.4. Adaptive Considerations T

We observe that the classifier described in Section 3.3
is completely defined by the transforriatfen matrix A, which is

. N oy
given by > *
vk

T ~
5 ()ol.*"l)



Equation (3.4-1) implies that there is a matrix inversion
involved in the computation of A. Moreover, the autocorrelation
matrix Sgg is a symmetric matrix and hence can be computed
recursively using (2.3-8). This aspect is illustrated in what
follows via two examples.

Example 3.4 -1, Consider a 2-dimensional training set to be

as Tollows:

C ‘ ? 1] 1] i
NIRRT N )
57 [ 6] 61 6] 7]
sz
[F 50 __5_ _6_“ 71 L 5
67 771 (81 [[97 o]
CB:
-ud Lo L Lad Lo

Assuming that PiiE B P3 = 1/3, compute and print Sﬁs'
Sé%, SVE and A, as the above training set vectors are processed.
Solution: The solution to this example is obtalned using

the following steps:

Step 1 ~ Augment the training set vectors by adding a component -1

Step 2 - lUse Eq. (2.3—8) to compute the inverse autocorrelation
matrix, Szz with €= 0.0l

Step 3 - Compute the crosscorrelation matrix Sv%'

Step 4 - Multiply the results obtained in steps 2 and 3 to

obtain the transformation matrix A-as defined in (3.4-1).
Steps 2 through 4 are accomplished by the computer program
listed in Appendix IIT, and the corresponding results are summar-

ized in Table 3.4-1. From this table it is apparent that the
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final value of the transformation matrix A is given by

- ]
-0,101 -0.028 -0.823
A= 0.046 0.189 0.417
0.055 -0.160 ~0.591

It is found that this value for A is exactly the same as
that obtained directly (see [ 2]) i.e., without resorting to
the recurrence relation in (2.3-8).

"Example 3.4-2, Consider the training set given in Table 3.4-2.

: _ _ _ . -1
Assuming that Pl = P2 P3 1/3, compute and print SQE’ Sﬁﬁ,

Sv£ and A as the training set vectors are processed.

Locate the boundaries corresponding to the final value of
the transformation matrix A.

Solution: Using the four steps cited in the solution to
the previous example, we obtain the results that are summarized
in Table 3.4-3. From this table it is apparent that the final
value of A is given by

0.032 -0.002 0.321
A=} -0.025 0.029 0.377
-0.007 -0.026 ~1.6604

" The corresponding boundaries are located in Fig. 3.4-1, from
which it 1s apparent that the position of the boundaries
separate the patterns of the three classes Cl' 02, and C3

adequately.
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Table 3.4 -2. Trzining set for Example 3.5-2.

CLASS # 2y Zy CLASS # 2, Z, CLASS # Zy Eé
1 by 6L 2 19 59 3 20 40
1 4o 59 2 13 58 3 22 hs
1 41 55 2 11 56 3 18 42
1 39 53 2 20 56 3 24 b2
il Ly 53 2 16 55 G AR5
it 43 50 2 10 53 3 20 41
1 41 50 2 15 50 3 17 4o
i 43 46 2 12 50 3 20 38
1 Lo 45 2 é 48 3 2k 38
1 Ly by 2 1L 46 3 9 39
1 Lo 42 2 8 by 3 Iy 36
1 39 40 2 11 43 3 15 36
il h2 40 2 3 L1 5 10 35
3} 36 36 2 5 bl 3 19 34
1 b3 36 2 8 36 3 10 31
1 39 33 2 5 34 3 158l
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CHAPTER IV

CONCLUDING REMARKS

From the results presented in Chapters II and III it could
be concluded that Graupe's recursive method of inverting real-

symmetric matrices (e.g. autocorrelation matrices) can be used

effectively in adaptive filtering and pattern classification
applications. In each case, an initial guess of the form
P;l= % . I was considered, and values of & < 0.0l were found
to be satisfactory.

In this report, Graupe's algorithm was studied entirely
on an empirical basis. Future efforts should consider the
convergence properties (e.g., rate of convergence) of the

ah%ﬂrrwm}. References that should be used to. carry out

such a study are listed in the bibliography [3-5].

1Perhaps'an optimum value of & could be determined which

depends on the data variance.
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'0.29
D58

-0035

-0.05
0.54

'0053

"0021

'0.44
D.32
0.12
0.51

‘0.44

-0-71

-0.22
0.06

-0031
0.22

-0-30

“0.32

"0.28

“0015

"0.36

“0.87
0.38

-0.07

-0-16
0.10

—OOOT
0.21

-0.94%
0.51
D.12

-0055
0.53

-0.57

=-0.30

=0.90
-0.62
0.39
"0060
Oel2
0.30
-0.31
~0+49
=-1.00
~0.09
=-0.03
"0-58
-0.00
~0.06
-0.51
0.39
-0 1%
0.65
0.01
0. 15
0«84
"0- 21
-0e 2’!’
-0.03
0.68
~De39
0.50
0.10
-0.87
"0'65
D48
“0.73
-0 55
0.27
~0.55
~0e25
-0.11
0.12
—0-83
-0e22
-0-31
0.14
’0.13
O.11
0.10
-0« 91
0.81
-0l
-0. 12
=-0.28

DATA VECTORS
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0.54
0.59
-0el%
-0.72
~0.22
~0aT2
0.20
=0.02
054
0.31
0.20
-0035
0.59
0.93
0.11
Q.04
~0.36
0.39
0.66
"0061
0.01
—0155
-0.38
~0.54
0.490
0.35
-0.26
-0.00
0.06
_0017
0.26
0.75
D.16
0.43
=0.53
0.21
=042
0.50
1.40
-1-29
-1¢16
0.23
.31
-0002
—0080
"'0.13
-0.06
0.79
0.39

0.04
"0-4‘6
0.18
~04 50
'0-11
"0- 32
1.07
0. 18
0.132
ND.01
"Dl 0"|
—OU&Z
"0.01
0.29
0.61
0.55
0.23
-0.2%
0,26
0.34
0-61
~0. 32
-0.332
0.19
026
-0.21
0.08
0.38
-0aTH
0.34%
_0175
0.60
.01
0.08
0.43
-0.84
O.40
0. T&
-0+15
—0121
-].032
'0-36
0.29
-1-27
—0.4’1
-0a04
-0076
=063

0.08
1.60
-0.06
0.39
-0-24
"0.05
0.87
D41
-Gn 12
~0obh
-0.23
-0920
—'0.0‘1
_0‘96
-3d.16
0.17
0.323
-0.88
-0.17
0528
0.75
0. 56
"0-51
0.86
1. 0%
0.060
D.07
=0.32
=0.28
0. 00
‘0-18
"0-52
-0-23
0.51
*0-51
=-0.49
0.37
-0.13
0.32
0.02
"’0.24‘
0.35
0.58
=-0.24
-0.80
0.18
0.51
0.49
-0.58

L2

057
"0-4'7
~0.83
“0053
~0.57
-0.48

0.25

0.10

0.05

0.10
=0.27

0443

0.20
~{1.99
“0065
-0.77

1.11
~0.50
~0.62
~D.27
~0.45
-0.17

Qb
"0.31

0.75

1.23
~1.39

0.36
"0-01

0.48
-0.19

D40
~0.01
_0-20
~0.08
‘1-17

0.51

0.45
~1.33
*0.38
-0.20

0.21
-0.18

0.63

0.12
-0-22

0.11
"‘0."’"1
‘_0030
-0006



INDEX
ffdok
1t
1c2
113
HE
113
15
1C7
1:3

MEAN= 0.0

VARIANCE=

=-1.15
=0.23
0.54%
«0.15
-0.12
-0.20
0.28
0.01
0.15
=-0.11
0.90
0.35
-0.08
"1.21
0-64
=0.37
044
" 0.26
-0025
0.09
0.46
0.03
0.48
0.48
0.22
-0-64
0.08
0.57
~-0.02
0.50
0.31
0.08
0.49
0.21
‘0.09
—-0.22
-0.01
-0e28
D.64
-0.08
0.75
-0021
-0.27
0.2%
-0.50
0.18
=0+05
0.50
“0:00
0.12

0.50

=017
0.19
0.00
D.64%
~0e54%
"0‘17
-0.39
_0182
-0.62
~De%2
0.65
-0.06
0.33
0.18
0.34
0.68
0.07
-0.63
0.44
1.15
‘0-65
0.41
0.71
-0.92
"0-09
0.006
0.38
-0.26
_0-(f9
~J¢45
0.22
-0u12
0.4C
"0.36
-0.032
0.24%
_1118
0.08
-0-12
~0e43
0.03
_0.38
0.70
0.13
“0.22
0.01
~0.32
0.16
=0.69
-0.,00

GROUPS OF (1X8)
=-0.12 Q.24

Q.52 0. 68

0.19 0.28
=009 0.27

Q.76 -0.59
-0.22 -0,0%
-0.49 -0. 46
d.02 =0.4%9
-0.15 0.07
—0146 -0-04

0.67 —0.09

D.26 -0.33
-0.12 -1.03
~0.93 D.55
-0.11 ~1.35

0.39 0.50

l.11 0.36
-0.38 '1.56
~-0.05 0.00
-0.34%4 -0.23
-l.20 -0.01
-J.08 -0.61
~0442 0.22
-0.18 0.21
-0.31 -0.39

0024 —0036

0.03 0.05

0.61 - 0. 42
"1.48 "0- 54
-0s17 =0. 06
“0043 '0-75
-0.21 -0.37
-0-44 0031
-1.08 0.54
~0e 08 0.06
~0.39 0.10
-0.95 0.90
=122 0.20
-0-15 -0-26
-0.18 ~0.25
-0.26 -0.52

0e15 Q.66
-0.39 0.52
-0.33 ~-1.17
-0.62 —OQZG

0.79 -0.33

1.45 0.69
-0.09 -0.42

0.22 0.10
‘0006 : 0-48

DATA VECTORS
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1.19
0.51
~0.13
.18
0435
=007
-1.52
=-0.70
0.19
057
0.87
0.52
094
0.55
“0.21
0.08
0.8%
0.00
—0001
-0.27
D65
—0-33
0.72
0.72
0.61
~0.70
0.22
-0.19
"0-53
70'35
NDe206
'0.27
=001
~0De5%
0.57
0.2%
'0009
‘0-51
Q.41
0.13
‘0-01
-1.01
-3097
0. 05
-0.03
0.20
=032
0.34%4
=0.40
-0.12

-1-02
0.17
0.57

-1.21
lod4

=0.37
D47

=041
0.0%9
0. 03

”0031

'Do4q

-0.82

‘1.21

~0,03
.32

~J.04

—0- 4‘9
0.57
0.26

-0131

-0502
Qe 74
0.58
0.11

-0004
Q.73
0.53

”0.02

-0.31

“0522

_0064
O. 0""
043

-0+35
0.3z
0.04
0.42
0.59
0.66
0. ?3

_.0-58

-0.65
0.13

“0-l3

-0032
0.18

”0-02
0.69
O0.44

G.61
0.25
Datth
0.20
-0, 07
-0al3
0.39
0.77
-0.20
-0.70
-0.44
-0.62
-Oq L2
D.91
0.21
-0.21
=0.07
=057
0.60
=-0.2¢
0.65
-0.38
‘la03
"0.51
0.23
-0¢43
0.28
-0.34
-0.98
0.15
-1l.14%
-0005
D.22
=004
=051l
-0.90
-0.,41
0.26
0.91
0.35
0.58
0.29
=0.62
0.47
-0a16
C.60
~0.85
~0e31
0.,22

43

"0.?0
‘0.74
0.81
0-9%
-0.36
-0-61
~-0.321
0.52
“0013
"002?
0,08
-0.57
0.24
0.52
~0.25
1142
D.22
1,93
0.44
0.25
0.42
~0.50
-0:.34
0.25
D06
~0.62
”0:10
-0.29
1.29
‘0.36
0.73
_0043
_0537
-0.09
—0011
1.07
~-0.07
Gutb
—0.36
Q.47
0.43
~0 48
-OCTB
0.01
-0.10
0.36
0.38
-0.04
”0:43



INDEX
o ek ok
151
152
153
154
155
156
157
158
159
160
161
162
l63
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
158
199
200

MEAN= 0.0

VARIANCE= 0.50

* 0- 04
0. 44
-0-51
0.37
0.26
-1. lB
0.24
0.19
Dn3’i‘
0.38
0.48
-0.19
0.05
0.38
Ot
"0¢51
-0087
=0.94
Q.45
_01101.
'-0- 16
"0082
—0.81
-0.46
"0:09
0.98
-0.58
-0.60
0.11
0.72
"“‘0-10
0.33
_0032
—0I36
"0- 13
*0044
-0.12
0.50
0.600
0.86
-0-06
0-54
0.32
~0.04
0.63
~-0.98
-0.21
0.12
-0.31
0.68

-0-42
‘OOOB
0.38
0.83
0.63
Q.15
0.74
-0.73
0.62
0.60
0.63
'0.45
0.23
-0.97
~Q0.19
D.44
D.28
0.18
0.03
-G0.,82
0a48
0.31
0.03
0.50
0.09
0.16
-D.43
-0-31
0.37
-0.51
—0.10
—Dl03
0.06
—0146
0.26
0.10
-1.09
0.56
0.91
~Dal7
1.17
0.31
0.10
0.40
~0.41
0.03
-De43
0.54
-0.07
0.97

GROUPS OF (1XB} DATA VELTORS
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Q.61
—0|72
=-0.,99
-0.15
-0066
~0.96

0.50
“~(e23
-0.10
-0.06
’0005
“0s54%

0. 04

0-23

0.5¢9

0.16

¢.00
-I-IB(“

0.18

1.13

0.04%

Ou&T

Q.48

0.61

Cas0
-0.07

0.72

0.35
=016

0.27
—0133

0.10
~0.39

0.25

D.07

0.12

D.45

0.12

0.66

0.65
-0.38
-0.38
-0079

044

0.B6

0.52
-0.54
~00aT5

0.43
—0045

-0-54‘
"’Do 23
015
0.35
059
-0.87
0. 19
0.51
-0elb
-Gl 59

D46

0.23
Oeith
-0.562
"0- 27
0.26
0.19
"’0.23
0.24%
0.33
0.78
0.34
0.2%
—Oc 2Q
J.33
047
1.12
=0.43
=049
=0.81
0.36
-0.24
0.1l
D.66
~0.35
—0-19
0.39
0.61
-0027
-0.02
0.59
-0.69
"0. 13
-0.49
D47
-0051
-0.19
1.16
~0.22

~0.35
—0028
0.64
0.78
=0.43
.45
0.33
0-14
0.31
0.26
0.42
1.22
007
—O-U‘i‘
-0033
'0.74
De.l12
=034
“0063
0.52
"OrBl
D.75
0.13
-0.75
0.04
0443
"0.66
—0-31
—0.58
-0055
-0.30
0.10
¢.08
0.56
D.4T
0.23
-0-73
-0.49
“Dwﬁl
-0.18
=0.27
D.56
~0.259
'0-3?
-0n27
0. 4%
0.19
-0060
~0.50
0.%2

0.32
~0e5%
Q.47
-0005
053
-0.63
—0'57
047
—044
-0. 69
~0ubl
0.25
0.16
0.19
0.44
0.03
-0.42
0.19
0.4%8
0.57
=044
d.57
.22
C.61
~0a 14
0. 06
0.40
-00 59
0.23
"0.02
0. 77
0.71
-1108
-0.50
0.58
—O- 23
D.17
—O'OQ
1. 909
-D- 17
—Ou 26
O.44
V.04
0.15
-0.11
=-0.6%
~-0s32
097
0.34
040

004
~0.05
0.26
074
0. 26
Q.05
Duif{f'
0.22
-O-ZE
0.20
0.48
0.87
_0135
-'OQE-(“J
—0137
0.42
~0.60
0.13
Ocl{l
"0.35
O 0T
~3.09
=0e25
=0.20
0.2¢6
023
“0079
-0.89
~-0.78
-0-65
“0.71
_0015
-0.18
“0e49
0.22
~0.25
=1.60
-0.03
~0e T4
0.07
0.71
D.47
0.15
0.57
0.00
""0.73
Q.66

0.53
-0.39

Wl

0.72
_0012 .
0.04
G20
0. b4
0.96
0.03
0.54%
—D IO‘_
0.37
=0.%5
_0016
01‘%1
“0ub4
0,52
—0- 15
0.36
"'0-31-
-0015
"Golg
0.0T
-0.59
-1.03
=0.01
C.80
0.35
0013
~0.38
~0.69
0008
0024
0-46
0.33
=-0.15
-0.01
-0124
D.63
0460
_'0-35
‘0.23
-0.55
0.68
0.94
=0.77
-D.lﬁ'é
~0.106
O.1%
-0.09
-0.35
0.84



INDEX
o ook &
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
22
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
24T
248
249
250

MEAN= 0,0

VARIANCE= 0.50

"0.24
0.10
"0.12
0.28
0447
=0.37
0.44%
Q.06
-0a.32
-0.03
-0.38
"'0.22
0.64%
0.38
""0- 33
0.18
0.10
0.59
-0.66
0.02
0.39
-1.13
-0.11
0.54
0.51
0.45
0.06
'0. 50
045
“0040
0.10
0.64
-D.60
0.05
0.27
-0'28
0.10
0.57
0.30
=-0.51
0.79
0.39
0.’!6
g.68
~0.77
0.77
0.50
0.57
-0.33
0.97

"0.42
0.11
“0-08
-0- 11
-0163
0.23
0.33
0-5"0'
0.71
-0.79
-0-60
0.15
~-0.17
0.28
J.38
-0.00
0.48
D.20
-0.47
=019
-1.58
—0. T?
-0.42
0.85
—Uc 10
0.60
0.00
0.37
—0‘33
"0993
-0.58
=0.40
"'0-03
'0-11
0.21
0.32
0.06
0.30
O.%41
"0.25
D.68
0.57
Q.78
0.16
0.10
1.95
0.30
0.55
0.65

GROUPS OF (1X8) DATA VECTORS
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-0.34
—G- 18
-0.43
-0-{)3

0.06
"0-60

0.54
047

D.41
-0025

0.08
'0-03
"3.54

0.11
~0.04
-0.94
"’1.03
“0.27
"'0.60

0.53

D.67
-0413
-0033
~0a36

032
—0.23

0.02
-0.86
-0.32
"0032
-0.81
~0.22
—0102

0.35
-1006
-0.19
-0.01

0.54
—OI‘PB
-0.53
_0-563
—1001

1.17

0.02
-0.40
-0.04

015

(e 29

0.71
0.19

-0.08
-0.70
-OOSB
-0.,23
~1l.17
"‘0'["0
-0.70
-0.52
=1.01
-0.06
—0.21
0.28
0.13
"0.9].
1.40
~-0.21
0.01
0. 79
0.37
0“4()
0.39
Q.30
"Ou 04
0.11
-0.00
0.35
0.91
0.41
0.60
-0.29
C.48
-0.36
=1l 06
0.62
D.%1
0,05
0.27
0.33
0.95
-0.—12
1.35
~0.41
0. 86
~0.11
=0.09
~0+3%
~0.1l

~0.68

-'0. ?.9
-0.72

0.07
‘-[‘011
0.31
0-2"'?
0.11
0.35
-0.11
0.5%
Q.53
-0.50
1.40
0.14
0.17
0.39
~0.26
Q.14
0.52
0.81
-0-08
-0.21
-0.65
0.00
0.20
"0:65
0.38
=Q0.27
0.31
-0.44
*‘0.11
=026
0.02
—0-83
O.11
0«77
0.07
0.%4%

~0.20

"0.‘!‘2
-0-29
0.61
-0030
0.92
~{.31
D.43
0.07
D.54
0.26
Q.66

0.27
0. 05
—Ot 13
0.33
0. 05
0.6%
-01 29
~0.11
-0123
0.48
-0187
~0.568
~0. 321
~0.,17
0.36
"0-61
0.04
~0.57
O.1%
0:34
=04l
0.53
—Gt 23
Q.92
0.59
~0e 6]
""0. 55
-0- 12
=-0.73
D.26
0. 95
-0.04‘
—0-60
0.39
'Urli‘a
=0.57
-0.23
g.51
"0. 59
-0.47
0.99
—00 10
*O- 13
"Uo tlg
"0005
0.29
Je 1%
0.62
0.35
V.93

0.52
0.56
.03
6.74
0048
Q.44
0.27
-0,08
0-31
0.23
-0101
-0.11
-0.26
~-0.60
-0-5()
'0-09
0.52
0.08
0.328
"0028
0.42
“Qe2%
-0.%6
0.08
0.17
111
0.6%
0.23
-0-47
0.37
0.57
-0.07
-0.26
~0s69
D.94
0-"1‘2
-Q.4
-0.33
Q.53
-0.55
Qe24
0.19
0.1l
0.28
0.03
Q.64
"0- 09
D66
0.67
_0025

L5

"0-03
0.54%
0.03

-0.,08

“"0'79

-0.12

~3.57

-01 17
0.09

=0.32

~0+40

-0.17
.37

"0031
0.29
.16

"'007].

-0.84

-0.24
0,08

“0&39

"{’ol?
092-"&

-0.17
Q.57
0. 57

'0.50
0.106

""0007
0.31
0.28

-0.67

‘0-06

~(}.89

'0067

-0.42

_‘00 1{)
lal2

_0110

-0.3%

=0.51
0.59

"0.76

-0.18
0.34

-0.23
1.0

"0518

~0.07
0.40



MEAN= 0.0

VARTANCE= 2.00

-103()
"1.82
1.33
~l.24
3.17
327
~0.23
1.25
2.73
2.61
1.6%
0.68
0.28
1.19
-1.89
1-75
0.81
. D00
~-1.98
3.56
1.3%
2.06
—1059
-0.89
-l.1l%
2435
-1.70
1.40
-1.63
1.B%
-1-32
‘0.56
~1l.14%
l1.67
0.55
0.21
-0.65
0.68
-3.09
-1128
-3e17
1.94
0.75
=-0.03
-1.70C
2ahh
3,09
~3.04
-l.24%
1.18

1.03
0.52
"‘0.02
-1.16
2.58
D64
2o
-0047
~0.72
1.15
-1.38
5.12
—1-88
-0.5%
-Ol Sq
0.60
0.11
1.37
1.84%
2.38
2.2%
3.07
2,93
"0-74
-0.43
-0.33
~Qe34
"1057
2.95
0I67
1.03
"2.5':)
l.52
-1044
0.05
_0053
~=3.75
2.85
"0.28
-0.67
4.1l
=047
"2¢96
~1.91
2013
261
1.00
D.T4
-0.71
0.09

GROUPS OF (1X8) DATA VECTORS
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-1.39
“’"2.85
"‘2012
1.01
4,73
1026
"1022
"0148
1.56
5.41
-1‘32
0.57
‘.llbl
-1.28
1.49
1.18
-0.08
-0.11
1.29
2+35
"0;75
2.20
—0.60
1.07
-0.61
~1l.42
-1a18
-1167
1.32
1.99
0.53
-2+84
_3-93
-6054
"0-‘:*5
~la47
-1.39
~-2.01
2.87
l.46
-2.04
257
"0051
-1.06
-0089
0.20
Oe42
-0.03
1.06
"0.12

-1-71
=-2.35
1.77
-0.39
0.12
2.25
~-1.04
-018}-
-0.09
0.06
0.60
-1.51
2.66
0. 0%
1.71
-1.51
1.37
~0.68
1.28
0.20
-Ot‘?{)
-1'24
0,20
~1.38
0.67
1e4l
-0.22
—1.25
-0- 74
2427
072
359
=2.20
2.33
2,12
0.13
_00‘59
“1le39
~1.02
-2.061
-3.23
0.09
0. 30
0.35
1.20
-2+21}
1.08
-1.57
1.58
=-1l.31

1.51
~0a1l0
0u48
-3.006
_3402
-1n68
0.6%
-0 43%
1.08
0.60
~2.08
—1h25
2.19
"0.26
-0+09
1.20
-0.89
0.79
1.82
2.02
1.05
2463
~3.56
2,20
l.61
~1.53
~3.82
0.75
1.78
-1|03
2.03
"1»34
0.57
-0056
l.00
094
-1.03
-le22
0.08
2.58
1.98
1.98
0.28
2.59
-1.39
0.05
=1.40
-0.03
~2.14%4
1.98

D.6%
1. 55
le41
"1.35
"0—26
l1.13
-4. 13
0.62
3.62
Ve 74
""3.59
- 0. 87
5.27
-0-6{+
~0q 13
~0. 808
1.69
2.00
250
—-2.35
3.88
1.67
-0 54
—0030
"3- 15
1.36
1.68
2. 27
"00{}'2
-3.93
4,18
"'1 03D
3. 09
0.80
-0.95
0.98
0.37
0. 55
"0.02
_0088
2e 42
2432
3.29
1.78
D24
l1.12
0.88
1.96
0.83
1.%4

0.76
0.75
G.28
0.55
0.77
O.15
-0.12
~2.34
"0-79
""2-78
~1.60
~2.035
-0-92
2.98
-1l.14%
-2.008
~0e63
-1.59
2424
D.07
1,10
0.52
~0.44
S0
1.25
~-1.69
1.80
-3.10
0.82
"1022
-2.04
-0.42
~1lel7
2.92
3.06
244
-1.74
=-0.206
4,08
ot
~2,8B7
_1Q7£’
"'1.97
~1.31
Le41l
-0. 58
~0.0%
0.08
-0-87
"1072

L6

0.82
2.32
0.31
=325
-0.%%
O0.74
~-1.78
1.5
1.89
1.39
2.21
249
—ll 20
1.08
3.29
1.37
~0.7T1
-1.00
-3.55%
3.59
0.327
2.70
0.69
o.13
-21?7
-0.65
-1.98
4.28
1.77
=1l.56
0.23
l.11
=-2.97
1.93
~0.22
-3.47
.12
2.51
1.66
3.52
J.04
-0-82
“].o 12
‘0.89
1.80
2.93
243
o.27¢
D440



THDEX
Bk

51

MEAN= 0.0

VARIANCE= 2.00

-3.08
2.70
-00 Tq
1,15
-2076
2.17
-I. «35
1.37
3.0%
0.38
4.08
-1.17
1.35
0.34%
0.50
0.53
l.i4
-0-97
~1.09
1.47
1.42
l.46
0.31
0.65
“0.81
-1.36
"2030
3.07
=0.55
-2+45
2.08
3.73
3,20
_0-79
~1l.55
1.63
-0.56
2460
-0.19
'0.23
~2.83
-1.26
-2084
-0.85
1.40
0.61
“'0. 50
0.77
-2.89
=277

0.61
0.29
-3a.41
0.97
-1.14
"2026
-0.95
0.24
_3-23
2.08
-0.25
0.90
-0.69
4032
"0'61
=-2.03
'qug
l.46
3.28
2+43
2.35
4.50
0.32
-2971
-1016
-1-57
“0&4“;
l.54
1.97
-1.75
=-2.16
0.19
-3-25
~1.02
0.32
De24
0.1.8
“0.40
1.95
0.68
-0.75
l1.11
-0528
-3.48
-1¢03
-1.48
0.63
Q.75
-1-66
“'1- 17

GROUPS 0OF (1.X8) DATA VECTORS
e sk ook o e 3 e ol R o o oo e ot ot ke e ot et ek ek R Sl IRl sl siesit o e s afe bt ool gk sk e o sk e

~-1.35
0.81
-3.38
1.18
0. TO
1.37
-2.5%
-2.99
=1l.61
_2-27
3.25
-0.853
1.63
"3.10
1.15
- 1-""1"1
'0-57
-0- 14
210
2633
2.78
3.63
1.10
1.38
—1032
"0080
3.15
0.73
0.13
1.58
5.26
l.328
2el4
1.75
Oe42
0.33
-0.30
2.73
1.63
0.59
"‘0.19
"0448
-0.11
1.15
-2452
-6090
2.21
1.01
3.7T0

2.32
"'2-59
-1.03

1.80

1.01
-2.50

0.22

0.13
-1.83
—-2.70

0.48
~3.34

0.78
-0.19
-1.30

240
‘0-15
~3.97

1.88

G 34

4439
-1.04%
"0.99
"'0-50
~0.62

1.59

H.11
-1a.13
"'0017
-3-06
-0.84
~0.56

0.74

2.00
-1.83

223

1.10
~0e 2%

1.15

h.22
-0-07

3.23
-0.92

2e42

2.22
'0:59

0.97
-D.17

0. 96
—0-70

=197
-0-29
-1.28
-l.22
_0-1"3
-1.19
2420
144
9.23
0.28
—-2.71
-1.03
—2.9Y9
l.12
-1.00
=164
"'1 010
0432
0.22
-3u38
-1010
-1.12
2ed6
""}.-26
0.02
1';81
-0n19
1.73
-2 14
2.11
0.58
l.61
-0-23
4430
0.08
-1020
~1.83
=2.12
L.66
5.19
*1082
-3 .07
”2064
2495
-3919
2465
-1.83
1.07

1.72
-1.33
1.20
1.77
-].- 15
-3.11
0.33
-0.37
3.25
1.632
1.24
2e52
"'2.08
—2c10
0.92
"0058
_ODlﬁ
-1.31
"’1.63
le 34
2.07
-1.00
-3-&1
3.29
"’20 ‘?5
-0, ].7
0.58
4425
=-0.70
"1- 82
1.35
"'0.76
0e33
-0.9%
-2- 12
=0.75
'0037
=055
—Glal
~0.72
0.19
0.37
A 27
0.34
-0.97
-1.19
Oel2
loeal
1.15
-0.23

~3.29
~0.35
0.28
-2.19
1445
0.39
-2.15
1.02
~2.89
_2-68
0.85
291
-3.30
-2058
2.23
047
1.21
1.70
1.12
2.72
~2e3%
3.16
"1-59
2e64
-0.97
-1021
1.13
1.24
0.33
—0'40
0.26
1.51
_1I44
0.59
-1.17
047
2a71
2.76
"0-18
3.10
-0021
lell
"1-75
D.4%1
0.81
.63
1.10
—2-60
“1-26

47

-3.24
=208
-1.98
"1 -18
—0032
-1a46
~0.54%
2.09
0.68
3.09
~2,73
1.18
2.77
3.98
~1.22
-0?89
“1007
“7-80
0.86
0,87
0.19
075
2.53
-2.53
-0.48
N.65
0.72
~0.10
~-0.05
~3.13
4.63
-0083
2645
“1.57
]-05
0.27
4,04
Ge32
-0-95
0.20
’0129
L.5%
1l.64%
"0-03
0.47
“0-90
“0.18
2.57
1.31
'2001



INDEX
et e
161
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
121
122
133
134
135
136
137
128
139
140
141
142
143
144
145
146
147
148
149
150

MEAN= 0.0

VARIANCE= 2,00

"2.17
1.63
1.31
1.58
l.16
0.73
1l.00

_1032
0-"?7
3.18

-0-"1-8

~1.23

-4.35
0.86

-0091
5.06

-le47
3.02
De41
0.35
1.53

"5.33
OearT
3.62
2.84

-1. 18
2.26
1.88

-1.02

-3.55

_1-20
0.14

-0.84%

=243

-0.92

4,62

~-1.82

~1.81
0.10

-1.38

=3.55

-1071
0.86
0.84

-3.05"

-6.11

=-1l.65

-0.%%
2.69

1.70
0.39
0.325
-0.96
-0.09
-1l.58
-1-99
0.14
""1.73
‘0-1&
0.31
l.14
~0.23
3.66
027
-2-97
l.42
2.88
0.86
0.83
"‘_oo78
"1.50
-0.89
-0049
1.16
—-0.49
0.900
0.10
3.25
-3-05
0.54
i.58
~0.51
"(I'QZB
1.72
"‘1.04
-1. 13
-1008
2.55
3.23
2440
=2.48
2.03
-0060
"'0.92
2.51
~-0.84
~l.53
-0.10
0.90

GROUPS OF (1X8) DATA VECTORS
Bk oA ook o s e ok ool 98 oot St e ol U R SRS R g A2 ol b sl el e ke e stttk e e o

"'1-51
‘“2-42
—2-83
"0-53
"}..32
1.00
2454
-D.21
0.67
1.48
"'1. 59
2.67
-0053
-2 0o
"0- 52
-1.90
0.07
-0542
_3(- 1..:{
0.08
~0.53
"'0078
1.53
-3.38
"1-33
1.50
—l-!tq
~1.29
"'3.32
0.64%
_1-20'
1.35
0.49
D44
"2.62
=0.%6
-2.90
0.28
-0.73
"1072
1.52
t.18
~0.5%
0.58
"1.26
0.13
-1 .04
3e%3
—2.2%
0.13

"2¢ 18
"0.55
=-2.84
1.90
0.62
-3.72
1.83
0.21
2.39
-0.68
-0 05
=077
0.12
~4e 43
0.53
1.56
0.80
0.02
0.57
-0061
5.45
3. 69
~2.93
-1-46
1.05
—-2+44
1.02
0.39
~1.39
~3.30
~0.56
1.95
1.13
-0.06

-0.69 .

0.22
1.61
-1l.56
"'2c35
-1- 80
1.05
=0.85
l. 44
0.89
=3.55
—2.93
"0:30
-2-?1
""1-19
-0.81

-0-95
1.33
T09

~leb4

~0.09

"1 li13
lel4

-3 059
2439
0.78
1.29
1.53
1.48

""3.4‘4
0.57
3,21

-1081

"0!80

=204
2e16
1.51
1,71
046
1.47

=356
1.08

-20 o2
0.15

-0.01
0.31
D.81
3.19

—0.84
0.42

-2+40
0-9{1‘
2438

=-0.37

-l.62
2434
321

~1a29

~1.48
0.35
~2.09

-1-10
1.02

-2.02
3.47

_0-26
~0. 49
1.53
-1l. 75
-1.87
-0.37
'Oc 82.
=074
'lc 70
D.7T6
1.11
_O- 22
1.23
3.93
-1- 70
0.83
-2.06
2.11
"'2'23
1.39
~-0.58
0.31
0.51
048
"‘1!33
-Ontfé
"'2.43
1.09
0.69
0.78
—Drlg
2.23
—1- 51
1.05

. —le.b64

"'l- 12
-0,95
-2+ 66
"1-81
"'1- 95
-0.61
0.65
0,29
2.75
U.50
~0.02
1.65
-6003
~0.62
~1+66

1.37
~2¢ 9%
2ebl
"2!?9
2.08
0.%1
1.40
227
"l -79
~1.57
0.12
0.51
0.77
2.13
1.78
-1.08
0.76
3.35
~le4%
~-0.02
0.56
1.84
Re28
-0098
-0.71
~1l.71
3.22
"0-71
'—0.30
1-65
0.35
~3401
-1021
2.4
2.65
-0988
=2+ %5
3.15
1.13
0.67
1.00
—G-?O
0.78
0.65
2.12
2.37
0.62
2.00
-0-09

L8

—3 .""2
1.00
-2.76
1.22
0.G62
~1.73
1-‘-2"!
~2.22
1.84
1.28
6.34%
0.468
D35
3.31
—0.49
"1 .09
~%.55
-0.91
1.76
"0.“)3
0.ld
=0.31
"’1088
=263
-4'1()1
0.13
"0-"}5
1.60
0.23
—0.60
-2.94%
~2 .81
-de34
-1.49

- =0.24

"0094
4.08
245

-1le.066
0.30
2627
2.23
0.10

l.86

-2.5%
0.83

"0-05

-3.24%

~2.78
l1.28



INDEX
Arde k¥
151
152
153
154
155
156
157
158
159
160
161
162
163
164
1€5
166
. 167
168
169
170
171
172
173
174
175
176
177
178

179

180
18l
182
183

184

185
186
187
188
189
190
191
192
193
194
195
196
157
198
199
200

MEAN= 0.0

VARTANCE= 2.00

~4,03
1.59
226
0.68
3.55
“O¢43
1.46
—2010
~2.39
. 3.29
=-0.286
1.37
1.17
-3.25
—2018
"'1093
-0-79
~4,05
-1.02
-0.99
0.75
0.89
Oelé%
3.20
2.78
1.57
0.28
.38
-1l.71
-3¢0l
2442
"Dn?l
2.30
0.15
-0.45
_0080
1.80
2.05
0.67
~1.66
-2422
-2.31
0.77
-0-27
~0.74
0.07.
0.87
0.35
1.23
0.19

_1-07
le43
~-2.13
-2-31
0.34%
1.29
"2»02
—0013
2e41
-0.95
’0.75
=1.55
Je.12
1.70
"1035
-1-57
"'1-53
Q.25
3.21
=-1.22
"1-52
l1.70
-2-09
0.57
1.13
1.04
-0.24%4
0.73
-0.58
3.28
~0.25
0.30
—1063
3.41
2.89
_1.75
-1.035
Oe4b
2.18
—4.39
0.19
3.37
D61
-0¢64
-2.93
-0.80
T+19
2.51
~-1.40
-3.C8

GROUPS OF (1X8)

_1-24
~«1l6
=-0e%2
2.19
—4.14
0.380
‘2-79
—0.71
1.26
1.30
"2.36
-1055
1-96
-1.63
"2-13
o7
-1.03
0.98
-1l.10
—1-07
1.28
0«15
~0a26
2425
-2410
0-87
1.28
1.62
-2.19
Dai4
"1-18
2.05
0.032
0.97
1.07
0.53
-2+45
035
-0.89
0.06
1.38
~2.72
~-0.03
1.64
0.50
2476
0.062
0.28
5.93
-0.20

341
2.40
1.12
-1.47
-0042
1.21
2et0
0.03
—2079
D.7T4
1.63
2«83
1,29
"2.03
~2.18
-0.21
0. 84
3.92
~4.03
-0.03
~1.15
"'0-43
-2a491
0.35
0.31
-2.07
2.16
-2.06
0024
3,00
4,18
=44,26
3.62
-1-22
2417
0.75
“0-54
~4e ?3
1.12
“2-93
-l.24
0.47
-1,98
“1.61
0.52
3,37
"'0.1}.
1.03
~2..20
-1-01

DATA VEC TORS
sl e kot e sk e sl e et e ok o o o sl alkel e A o RS A 2 o S R skt e ol o sl e e e sk ol s S

1.21
‘1011
2622
-1l.10
-1.36
3.13
-1.%2
1.20
2.18
-3.27
-3.45
~0e65
-1l17
2.69
~1.36
0.38
-0.40
4.03
3.35
1.27
-0051
1.72
~2.34%4

T.02

—~44.51
2.78
-1.40
2e64%
-3q3g
0.21
1.15
-0.88
3.84
-1.00
0.31
3.47
0.19
2.16
_2¢91
2.69
-1.3%
2.68
-1.51
-0.23
2.23
1.57
-2 050
"0. 2.9
1.92
_2.18

'0170
-1l.29
~-0.97
"1- 29
"‘1u79
-~0.03
_1c55
-3089
3.39
2.75
G.65
_01 47
_4015
"'1. 94
0.61
"0003
~“le4%3
"'1 ll?.
~3.65
~1le 57
_304’3
.23
-0e14%
191
0. 84
1.10
-0- 86
l.41
2.38
049
2.19
"2.06
2.19
=2.60
-1-99
-1151
~0.72
2. 83
~0.39
4«06
“1:37
1.79
-0, 03
~0.35
"0.7"’1'
=2.74%
-1.89
4,26
Zalb
24206

"0063
_0-37
'“2::10
-0.61
3.29
.52
-0. 83
“0:40C
=0.85
"'2.81
0-86
-0.52
~4.07
"'2-27
1.98
1.88
0@64
1.46
-2t 7
4407
2.28
“0.06%
0.51
2.9%
l. 84
244
1.91
_2-52
0.24
l.69
0&?4
~1.30
-l.24
Cel3
2.00
"O-“‘O
-1.89
2. T%
Q.69
-0.&3
—0062
Y47
l.81
-1.57
-0.41
0. 4%
2.35
0.306
"2028
~0.36

ko

2.89
~2.00
2457
0.55
-0.10
~3 43
”1.49
1.67
2.00
=~2.53
2.02
"0039
_1081
1.71
"l..c a8
1.39
l.46
2428
-2.19
"2-00
-1.19
218
2+08
2.45
2425
=-1.58
1.93
1.73
-0.23
-0.00
0.37
-3.15
~0.63
1.20
2.39
"1-21
-0.9%
~0.806
=1.00
0.58
5.83
hoT2
2419
-0081
2.69
“0.37
~0.04
1.65
0.63
0.87



INDEX
Redke A el
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
- 229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

MEAN= 0.0

VARIANCE= 2.00

1.95
‘0.78
2.69
~0.94%
1.04
“0.67
0.63
-0.34%
_0.90
367
0.07
l .UO
"2-84
“0-74
0.00
0.08
2.21
- le0%9
~0.,58
3.91
-2.75
0.16
-0067
1.47
1,28
1.46
~1.27
3.77
1.30
“1.99
0.62
=016
0.31
~3.20
“2.90
=1.40
1.31
0.83
~0. 13
1.12
3.30
1.10
1.23
2e39
-0. 72
“1.39‘
1.08
3.39
~-1.75
0.36

0.92
-1.95
-0.22
"2.46
-1 .21
~1.01

1.69
-1 095

l.81

0.33
~0:94%
-0-54
-3-02

3.07
‘0-82

0.77

1.29

2420
~1l«.06
-1-03
-D|25

0.72
~2465
-0.93
—0064
-2035
-0-60

207

l1.11
~2.03

2.10
'1004

0.01
-3.32

2¢45
"5025

1.05

0.80
-2.56
~3.56

l.24

1.31

0.08
-0.98
-4,42
—0.79
-0-63

3.50
-0.94%
=0.49

GRCUPS OF (1X8) DATA VECTORS
ookl e de s e o et e ko e o ok sge ol sk e e Rk sl sk sk sk ool et s e T ol kel ek s e ol ol

4,08
4496
267
"0.61
—0.67
C.70
=0.30
~1.47
"'0.60
0«50
0.04%
0.23
-0.74
1.34
-1.32
1.47
3.93
2e2%
-1:38
-4072
2440
0.20
0.87
-1.37
3.67
2.20
0.42
d.52
-3.25
1.26
-1-73
i.99
-}.38
0.37
-GOST
=-2.00
0.30
“'1947
~l.12
1.57
0.79
=3.25
3.64
—2-31
"0093
0.01
0.71
-0.64
Q.16
3.34

~2e29
~-1.13
1.42
~1l.6%9
-5050
0.93
~lad4
-3.65
-0.76
-1.81
2.15
0. 09
-3.00
=& .34
1.21
V.54
0. 60
0.34
O- 72
=130
"0-78
0. 77
1.70
-2543
"'2' 21
~0.67
-'On B7
D.14
=067
l.64
-3.9%
"'2.5-{
0.832
-0085
=-0.63
2.43
3.28
4. 88
0.18
2.13
-0.31
_0019
-ZI 55
1.55
3.07
0. 96
2.17
-0.33
-1.60
~2.69

1.12
1.52
-3.27
0. 44
0.36
0.290
-0.35
243
"‘1078
2eT4
"0031
=1.23
1.69
2.15
-0e15
0.49
-0.22
1.42
-89
-2443
1.48
"C’nll'lf'
0.50
0.01
=320
1.56
1.00
1.82
~0.27
2443
-0.39
1.00
-1172
—0084
=0.66
0.54
044
"'1.24
1.19
l.44
-0-78
-1 -78
2.15
2.71
-2-39
0.55
1.23
3.35
~-1.38
2eT4%

-0.98
-5.11
0.33
'0.22
-0.30
0.55
“1- 23
0.82
~0.85
-1.78
-1.52
238
0.38
—1l08
et
=“0e5%
Q.37
—2.30
“OUEB
1. 07
2.1%
1,25
0.19
"'1133
-0.86
0.05
-2 16
D.98
3,92
-2'88
1.01
0. 06
-1l.27
1.46
0.70
_1008
4,56
-1.93
1.91
-1.46
2440
1.95
3.65
"2.06
3.27
0.11
-1.10
g.10
2.16

~4.60
_0-03
"3122
~5e 04
—-0.28
4e25
—2e23
les 6
-1 D
-1.78
"0-32
Oel4
‘1-20
"1-14
-0.130
=0452
1.18
2.29
0«03
3.5%
Q.18
0.9¢
~4.T8
2413
0.85
2.62
0.63
0.09
0.20
0.17
1.20
-1052
1.24
~]e35
~ 0.6
0,30
=1.06
-0.%94%
"2-14
—1045
Q.33
Q.40
_4.03
0.23
0.39
—2-34
l1.24
-_3.67
-1.86

50

"1 .68
-'1'07 .
-1035
1.45
‘0»74
0.05
1.76
0.26
1.79
0.00
2.96
=149
~2.10
1.79
~0.,77
1.18
-2 %1
241
1.59
-0a %1
=1.13
2410
-Gc""i)
54
=0.27
0.15
-1-43
-3-08
1.17
-OOTZ
_2- 8?.
0.8{"
0.20
-0, 77
1.88
-1.91
—Oula
"0.98
"0.3"!‘
"3033
-Unqg
~0.35
1.52
-1l.41
-1.20
-1-89
C.47
1.8('.
~1l.84
=2.60



MEAN= 0.0

VARIANCE=20.00

-15-82
11.35
12.10
13.47

=13.80

-28.39
25.77
“4029

~31.55
“8-98
10.47
33.82

-11.90

-59.66
—2+42
26.84%4

"24-85
"2-92

4.75
-0.39
8.68
18.9%
17.58
-8. 53
~32+30
13.30
15.30
0.73
-2.38
10.01
T.92
17.39
545
-20 .37
5.45
“8-54
24418
-8.36
~2s12
-7.07
2.81

-25.44

-24%. 78
“8-20
40.88

=32.55

-21.93

2.99
28.76
26.95
32.12
-1c22

1.48
-5.27
-6.93

'28096
3.16
-16003
27.99
-10.24
23.81
24 .67
26,87
24.95
=6.57
bed4
19.72

6.60

0u47
16,53

-15-2q
—0045
15.57

T+31

9.29
"3-9"{‘

2.13

2405
30.34
10.16
10.76
17.85

-14.03
29.65

3.43

1.82
10.61
10.06
~8.26

-16.97

0.67

-20483

GRCUPS OF (1X8) DATA VECTORS
e e e e s o o sl o el ol o e ek sk sl sl e s e s ol e otk o s e sk e N e al otk o e st b sl e o ke e

-9,28
55.78
10.56
_-2091
"’26.{1'7
-12.50
21 .35
17.11
-3«19
~17.52
~3.8%
39.85
-24.38
2548
“8-53
~4439
19.95
651
~2.69
=25459
15.56
3-69
E.22
5220
22464
—19041
1.07
4G6.11
-2.25
18.02
-11.06
-Te44
10.89
5.98
-0.16
-25.47
~T«95
14.46
23.77
2.02
11.25
"6-53
30.73
5.05
5B.47
13.01
30.71
-26.40

-6.40
-~ oG8
=-13.12
-1129
0.05
2043
-10.63
“3058
=28.51
-17.07
_1805'{*'
-3.79
"3.28
~Ta® 8
-&.87
8.09
-33.06
-0-&0
14.39
2.07
21.75
-7.04
15.25
8.13
21.15
=-16.18
"'35 71
-3[1 086
21.77
"'4.27
-23.47
~26.29
"“3:19
-4 .65
-1014
16.88
18,94
-5+%%
13.29
24464
-21.84
-16163
-30.20
-15.54
11.76
18.40
13.93
‘12014

—5-8"‘!‘
43 44T
12.432
'2-01
_s-.77
T.16
G.82
Te23
1144
~-25.53
33.36
5.13
26.81
1544
~11.95
~-18.,33
13,33
0.06
-1-]0
6487
-192.00
-1057
~4all
20.71
12.83
~19 n?tf
""1&.‘?6
3e22
19.80
15.84%
"31.65
—-5.,63
=-9.,07
15.07
22.80
—5033
3.21
-12.05
-14.,59
=T.37
65.65
4448
3.17
19.74%
~8TT
"5.33
-32.92
'14.‘}9
26497
28,51

—‘f?‘f}z
26.80
0.41
0-7()
=-T.063
19.78
2T.51
-17.92
-2.02
~27.568
9.65
-5450
-8061
-35.15
19.42
].9»63
30.01
"2‘%-91
-0.59
=-12.52
3.85
—6a 95
1,60
~11.65
“S?tﬂq
28.72
-Ge 98
11.33
-22.82
12,11
-19.35
-32.68
=3.33
13.21
l. 49
26.03
11.37
-17.97
2.55
~2+55
31.28
2B.56
“6. ].8
11.59
6. 41
5.21
"21. 55
26.76

~1.43
6.28
-1.37
-1,'-':’.‘5
19.77
33.32
-1l.78
6.52
-9.75
-18.57
""7.9].
-5.73
=40.00
~38.069
"9.?{‘
38.50
-‘ti-chG
2498
2.60
-G.,90
“?065
"'31-58
18.36
“21-82
24.5%
11.€4
3C.23
—26+96
51.80
"'1.?76
=34a 4]
26,068
21.94
Te#l
15.12
23.09
2336
~12.04%
28.93
"15?2
-11.94%
"9-?1
-2-99
0.25
12.02
=15.60
29.28
=-1.01
5.29
0.28

51

15.01
4.20
1.11

‘14075
~23.83

132.39

3694

”55014
~1.83

15,92

17.62

-17.19
-28.98
~38.22
-5.37
'10n91
-15.30
=19.01

~2e52

13.72

‘50178
3.53

-3.082
6608

"50-(1'1

19&-’!‘2

20.71

“2-01

10.79

=-21.3%
1.058
"'221.3?
T+83
-40.79
T.29
"4’.33
15.72
-12489
—1 0¢65
‘18-06
ety

-3-64

_2 -76

46461
4000
_11-06
“19¢03

*0039

~-15.60

-5.13



MEAN= 0.0

VAR1ANCE=20.00

"0-22
19.61
_15141
-18.25
18.12
"19.26
=23.37
12.83
=-3.64
~5eTh
~6.43
1.31
24450
"9.30
5.41
=-22.81
32.55
=-21.47
22.16
10.47
-9.50
29.27
13.81
—B-Eﬁ
-11.65
"7060
10.36
-10075
16.10
~-62.U6
21.81
14.74%
3.75
"4.11
"1.83
-2.36
-13.69
=377
-10.57
-12.07
~-21.23
-11.02
5.59
15.63
6.13
—15.87
—3.35
-29.27
f6.60
-8.32

16.92
5.23
=-2T.4%6
13.38
—37-73
13.73
2.37
2.4
~“3.74
-21433
-9.13
T.37
-17.28
béﬂ.sé
8.06
3el4
-15.78
-21.67
’12-47
26,36
"10!66
-8.99
5489
-26.57
35.15
28,21
Tel4
-13.52
0.75
4449
-7.77
18.50
17.82
44474
13.78
-0-52
16.36
-1 « 04
1.80
20457
6.36
_2-86
=~33.72
-11.66
=-2.17

GROUPS OF (1¥%8}

3.71
23.07
13.72
17.68

-43401
13.567
9.76
T«29
—11.71
14.79
-11.18
12.42

Teb2

"3-56

“19008
3.08
4,97
-31&39
=23 og?
-10.73
-9.65
1.31
~15.82
deG0
13.77
4e5%
=24.5%
28.23
_14.80

830
39.56
21.00
-5.33

2.59
26.79

9.30
32.16

’42.60
4704
23.13
Te68
=37.26
10.33
-2Ta52
-8,.,77
28.60
H.64
T«36
-27020
5.00

-30.26
9. 0%
15.45
-21.65
27.21
11.88
41457
25.93
-'250 52
""3.25
2.28
0' 5q
21423
13.71
7.58
"7 «065
2243
12.76
-12.5“*
~-8.80
13.50
2.90
11.94%
19.02
17.14
“8-99
‘9.84
4,14
22.46
“5-3""‘?
-9-?2
18.8%
~10.13
—2?‘,00
17.48
_6s87
29.37
15.74
1.78
-22+99
-29.04
53.17
-6.83
4G.48
b44454
15.19
~18.35
13.54
40-41

DATA VECTORS
s o 3 e s e s ok e o ol o o e ol e o de sk sfeofe ool sl sk ook ok e o e sl ook el o Xe e e e s ek ale ok e Aol ek kb o 4

-32.85
15.92
5.E6
16.00
23.36
-7.01
-8.10
Tl4
35.73
-25.29
21l.10
11.94
4,25
—~4.22
1.45
20.29
-11.37
-35-89
22.95
-170 51
"'0-24
11.78
‘2‘&4—0
28,24
6.73
—11.8?
gnfil
T.65
19.86
3.09
14.36
—-29.30
-30.35
6.73
20.47
2?-41
24,58
29.01
-42.27
l6.17
-40.05
16.15
1,79
—26109
-30.46
-14.29
-20.54
27.80
2T.19

14.77
T« 0l
8.01
2.31

144 44

~11.07
-29. 70
=-16.91
~8s17
1. 06

—4.70

-0.92

16.94

-'{)nbl)

13.01

40.28

19. 745

15, 67

EXPR T

16.70

-29.71

-1.25

26.53

-1.66

18-54

11.73
2 b4

15. 18

~25 .45
-15.06
~-8.99

17.25
B.36

22,30

-5.4?

-10.42
32.00
6,30
-2.98
5.85
13.41
-25.27
-4.548
-0.09
~T7.55
1T.65
20,05
4.19

-2%.98
4.52
~-2.,18
~32.56
-33.07
6.82
-G.30
"2:62
~TeBT
~26e 11
-19,29
-4l.40
21.60
-18.25
11.07
-18.41
25435
"'5562
20.71
26,36
—&.62
3.79
-0.38
12,21
“24-32
"20&0?!
17.81
1.23
2.27
-7136
45. 29
—3066
3.12
12.668
12.03
"'6. TB
-11.74
-30.80
~11.94%
""3.13
=32.32
3249
=16.04
12.31
31.37
12.57
"12-06
~-10.48
-10.66
39.42

30.5%
3096
-2%.26
=-15.87
il PRI
10.64
T.73
6.74
']2-70
_11e33
1ﬁ-65
12.68
-25.T0
25.03
_5-59
1r.97
T.23
-0.27
~10.9%
14,59
16,00
'7122
”35.55
~9 .45
-9 039
-15.84
"29.2?
R
21,006
43.89
17.86
22.50
=2.65
1.95
15.81
18.48
.48
28.35
“5:38
—32&19
chl-f)
-26.91
el
-19-53
1.27
26.18
—25.26
~-13.:53
—19008
"'2-"i0



INDEX
e o ol
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
120
121
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

MEAN= 0.0

VARIANCE=20.00

-7038
3.2%
10.56
21.64
349
23.14
1.63
"‘165{]1
“40.74
23.45
34,690
-11.25
9.93
5.16
41.48
—14008
-34%.50
T.27
"21.75
5.48
16.79
-25.07
17.45
“8.64
23.71
21.51
-8.18
464
-41.97
-32.90
-21.41
234,17
29.75
44.38
T.76
=13.909
-11.13
20.67
49.34
1.50
5.40
6.86
13.321
-28.21
9.33
12.95
“10-31
6«59
10.686

_2-7?
-3!79
0.76
“14061
4o b4
12.06
=34.85
2% 454
B.8&
-18.99
9.50
-51.14
12.63
18.34
17.50
5.67
—2-63
Tal2
Qa7
18.94
50.07
—2062
“4-59
”1032
1.73
-20¢90
5430
“5.12
-17.64
=17.72
9.17
‘22.45
1.96
16.93
16.99
~-23.32
30.52
~26.95
“1021
2428
~41.95
0.62
~1l5.46
24.3%
w2547
9.67
~15.73
32.86
9.99

GRCUPS NOF (1X3)

St e o s v o skl sl ool ok ootk el o o ot s okt e sk e s e ool st 400 e R ot et sl el o el ek ok ookl e ok e 2 e

5,98
-2.23
2440
l.92
‘1-66
-26n30
10.03
G627
13,73
_1"I34
-14.31
17.34
-17.85
42.15
-0Q.63
15.85
13.60
14,67
21.0%
l14.08
_10(.-’2
2272
20,82
=15.56
5458
6.29
§.59
-5.48
6.11
-1l4.61
—S.62
15.13
-10.33
0.01
B.20
~3.73
6.25
0.17
20405
“12.06
5.86
15.85
“~0. 07
0.14
18.50
~2.94
~2.17
286
14.17
13.7S

-8.21
-~2419
26.19
8.27
-T«01
SeBO
‘11057
-21-78
28.77
-10.3¢9
10'26’
40-26
-10.85%
~33.50
'18032
-15.69
*15489
Q.03
12.60
20. 62
3.6?
‘8062
33.29
"1-08
-22-1@
~20.051
-6.52
9«32
“3 445
2468
~36.74
1.81
"‘50- 13
lo.97
*7.37
633
-13066
~Ba4l
33.06
0. 29
~17.19
""9- 86
11.82
”2.62
~3.64%
-21.72
"27.33
-10.93
-23.00

DATA VECTORS

16.43
~9,22
-32.15
_1!'.32
'1070
25.75
24.05
_9-77
1.33
_5063
-13.690
-45.57
15.50
-33.35
4,99
30.33
12.58
29,55
-21.21
17.31
22.16
-De404
“1.05
495
5.39
'2.68
~2.25
“16.27
12.28
Q.43
‘14078
367
~7T.18
-30.31
-8|67
14.76
=22459
15,11
-13.¢0
7.00
-25.15
26.68
19.52
1040
36435
-5.60
21.59
-5.06
31,49

_5-4l
35,79
12.31
-11a31
2945
19.14
2.28
3.40
T.03
"2-29
=-40.04%
~41.68
17.32
21le49
~le O
2.46
“9.6?
-19051
18.417
8. 82
~23. G5
=-25.33
-20.70
4.39
34-48
4413
27.84%
20.17
—1413?
«31.23
_25'90
617
9.50
28,62
-11.93
12.38
6,08
“26-30
19. 76
_31-19
“14.63
=6,02
19.16
S¢ 45
~42.62
~0.52
-23.72
~27.69
"'7. E‘Dq
-19.60

11.80
18.51
"26."#2
3.05
4e 93
~-10.72
48.10
13.6‘5
_2165
-B. 18
-11.09%
2053
-20.91
'3986
398
“2504}
0.00
12.24
2.34
—l4.07
30.2%
~Q.30
~3.:3
Z2.84
-20.23
19.77
14,88
17.14
~21.43
-8.80
47,07
18.21
16;6&
34441
23.53
3.99
‘0051
-5 72
0.68
—9037
16.15
‘10071
"17.92
-13047
14.69
-1.41
-9.74
1.72
5.01

53

~3.%4%
"4u19.
3&-41
-2 0
-1.78
'1050
17.74
~he 54
11.22
24452
14.21
1.91
~14.9%
3.38
"ZnOQ
~13.31
=30.27
~53.42
~23.24%
=20.1%
= TH
2.62
1.45
11.27
11.61
22.01
=-18.02
31.071
"1.1» lq
~25.27
_11165
29.22
-23.15
10.79
30.56
-24.30
5,73
0.15
‘21-39
20.52
“14055
-T.0T
42450
132.08
“13099
—20.99
12.23
-14.82
1T.40
-11557



INDEX
foke % dfe sk
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
1179
180
181
182
183
184
185
186
187
188
189
150
191
192
193
194
195
196
197
198
199
200

MEAN= 0.0

VARTAMCE=20.00

28,95
“31052
36.28
19.39
4.84
19.66
10.488
=3447T
~9.36
-13.25
-1?. (32
”0193
-3.06%
—0076
14.78
"29-99
_8005
—12-37
-15.91
-11.55%
Te46
—11557
=1.70
—15.90
-27014
-8.38
“12.59
=-12.75
=l.82
Te22
~1B.58
-12.20
-6061
~14.78
10.33
~4.25
8.51
3563
24.15
-13.89
13.52
—31-57
-27u13
13.86
18.44
13.64
=13.51
24402
-6a73
1.25

-9.82
“12.05
~2.15
12.15
5.61
~10.69
—2-21
25.59
Te22
~-22.71
-0.86
0.49
2.80
11.62
l.46
6.36
~17.65
22.47
1.73
14.69
~-24.1%
-20.22
20,58
13.99
-6056
-6-44
9.19
14.75
24478
-6.20
16.36
=13.02
0.18
~G9.49
12.50
0.67
29.55
13.69
=12:40
25.83
—17.11
13.33
-8-33
“7055
-9081
-0.57
34470
10.53
1.46

GRCUPS OF ({1X8l

3.76
6.1l
2.8B6
36,05
-12.28
12.88
-25:4%2
—6o16
19.70
l14.19
19,332
-22.84
G.71
19.02
-12.89
43 .9
27.75
4438
27.91
20.38
-16.18
406206
—8.26
-15.72
.92
~31le40
5.71
~4G .96
3e62
28.48
-33 .34
20.19
11.09
*18.60
~6.86
8,36
29.08
2467
35.15
24457
_12040
=132.70
22469
~21420
-3.35
18.30
25.75
~18+.95
26,23

-13.99
~14a329
~14.66
14- TZf
333
0&64
“3-79
Dot
20.23
T«T76
11.66
21.47
“33-27
-3.04
41.70
10048
12.82
—21.74
-3-66
-23+43
-31-50
1.65
5.56
~-10.25%
~16.23
17413
59327
=-19.97
-11.38
"5-30
-12.23
17.3%
-26.93
~15.65
40.77
~28.16
-32.89
“3090
28435
—6162
20.74
19.94%
G.52
12.02
23.95
25.86
T.28
17074
26.76
3.88

DATA VECTORS
S i s ofe e e o s s S ade Sesiesfesfede e sesieofe oo s oot e ol el o el st ke e e e R R ke

B.27
~17.59
10 .64
-29.T71
18.30
27.4%
22.75
14 .48
—0028
=4 .50
18,85
-13t19
'230&0
-15.25
8 .61
5.29
11.72
-15.04%
2.02
~0.08
=4 428
~33,58
=-10.%92
~19.29
18.35
~0.96
19.79
37.065
9.64
12.80
-15.84%
-19.26
-20.41
17.72
32.18
19,99
18.18
23.79
-6.15
-1l4.62
15.43
-18099
19.17
26.93
21.33
-20.61
-%1l.85
14-ﬁ3
5.88

21.11
“0061
~0.45
6. 13
_16A34
~23.33
9,73
~32.73
13.92
“5.82
1257
13.63
2190
2190
38.10
5h.21
17.59
.83
16t45
-18.09
-%. 0D
7.98
~2. 53
-16.00
12,12
(:l- 34‘
11.20
”8-78
-9.05
14,91
Te 64
-6.34
-2.590
3.71

‘3e20

l.31
1.77
_17129
8.67
4- 107
33. 75
21.94%
F33.20
52.25
~156.55
31.37
-19.4%
~%e 45
0.86
1.02
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“7-83
15.21
-33,82
-22.99
-19.98
’13«05
=-30.08
20.98
12:15
35.46
=376
6.63
—1.45
30.74
15.23
~15.65
=-10.70
-37.19
“23&1q
2426
-25.80
1.65
1796()
'5.76
~16.57
"2-73
“32.22
~53.30
6.95
-0.33
-2.81
”28047
14.74
-1l.16
15.87
'2-15
16031
4.80
—-6.17
15.94%
23.16
—-32.47
21.06
~44.,19
23.79
=297
=32.42
-52.55
8369
-16.08

-2.21

‘14.‘;8
9.64%
-28.81
29.20
2.20
~T.28
'2471
-23.55
9.72
—L3t36
16 .73
=30.406
34,58
1140
1251
18 .45
Ta.78
20499
~24.27
12.23
19.32
13.43
“4.91
63 04
39.20
—19n29
1.89
20.29
-2.58
-l.18
4.03
1257
3.98
~22.22
1351
*29130
8.88
27.58
=-13.67
-35.33
22.12
38,21
52.49
24447
33.70
—20-31
1.99
"19-83
13.61
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ok ek
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
- 235
236
227
238
239
240
241
242
243
244
245
246
247
248
209
250

MEAN= 0.0

VARI ANCE=20.,00

-4.98
1.59
-12.01
-185?3
=-11.56
-3.45
32.52
23.068
~-21.08
17.15
-~1.50
-10.00
-21.31
-Beht2
~-4.28
~21.86
5,86
-14.08
5.34
11.17
-9,57
10.15
~202.89
2atl
14.29
-18.20
31.95
-28.21
=11.37
-0.31
B.57
-3?172
-12.14
12.34
22.75
6.12
—10451
4.34
29.87
3.53
-T.66
3.32
3.52
'0.03
-0.31
-10-29

-13.30
-29.92
26,69
31.03
~2+3%
35.388
16.53
"'2.!'1
-0096
-31.50
-23.52
~22%7
6. 16
36.92
4434
~-17.056
T.25
_8- 18
11.15
3881
12.31
23.18
=-13.05
-1.85
11.33
1.00
21.70
~12.04
14,31
~24.71
'14-59
-0.77
-BeT4%
8.10
1.%6
32.17
~6.T4
-43e.26
Galb
T«05
-3.06
10.35
1.83
25.90
—42.92
-10.07

GROUPS OF (1X8)

3.32
14.34
—~ld.6b6
-13.66
-Beb2
1646
9.65
~13.03
1l2:4%
~31.89
-’[1'.01
- 1.87
-3e45
—?6I 72
"9.64
G.82
12.68
3.98
276
12.02
33.84%
13.21
43,18
—25-23
7.02
21.97
1.63
8+04
3.2‘{1‘
9.25
8.10
~38.16
-7.52
42.06
12.61
26416
-15.25
10.39
5.14
-28.99
30.04
15.70
~13.61
18.36
-26435
-25.71
2.30
-0a29
=-11.43

18.63
40e55
-0.8%
3.99
“15042
1045
~-28. O
-3.81
=& o 87
1744
12.72
30.47
60.23
11.52
33.89
=3.15
'17531
—15.36
5.31
l4.24
2055
14.99
25.817
3.13
~3.69
-5,08
28452
26.61
-1l.25
"‘5.55
"16.75
14,68
18.28
3.56
19,62
17434
4.90
"7‘?3
8.992
=15.41
28.61
-29.43
-20.00
=13.57
=0.59
28445
2.09
12.86
T30
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48.92 .

4078
~1.51
-0.92
=040
17.06
=1l.51
30.%%
1.43
"3-01
~25.35
~8.55
2441
10.57
=13.04
10.61
-21l445
2781
-4 57
38442
_6016
13.79
3004
~15.11
0.28
~25.7T6
0.381
Je 01
-12.12
-18.56
=22427
13.78
.62
33.28
10.80
-23.80
~13.48
~1.22
=-93.97
17.28
3757
~32.06
5.4%40
-120()9
-30.23
-F.26
46 .93
35.39
-6.87
~-2.80

-19.42
4. 05
"4002
0.89

3«31 .

2778
=1l.18
20.97
-2l.24%4
'23028
19.38
"8¢73
l6.82
20.37
""129 36
1,78
Te 80
10( &0
13.63
22.50
1.39
7433
43,44
7.70
4al2
1874
14.60
9.63
"22. 13
25.97
-10 55
—0.1"’
l4.72
-12.45
22.91
5.30
39.27
-19. 93
-4 .04
1.55
~20.05
-18.17
~8.46
13,690
=T 45
-7- 08

-19.13
-12,13
=362
—1.56
5.07
-28.68
€£.22
~37.22
33,05
=-10.94
"l?l ]-7
-13.60
11.81
11.97
16.23
=070
“7.[3()
T35
=3.060
~&.02
405
2?. 93
32,324
-T.3&
180?4
17.07
13.67
-35.40
41.89
"21"’13
3.68
12.24
"‘ftf-?l
“15. 15
12.97
"'8.34
-7.011‘
8.91
11.53
32.86
-15,08
19.75
937
5.83
-18.65
~-23.51
0.58

"17(99
4.83
""1-60
31.57
15.16
-8.499
"éloﬂ?
-41.53
=1J.84
10,52
42,190
-6.01
13.38
1.10
"3031
~2J.33
29.548
-14,35
=Llet3
"(I?—‘us}.
29.12
603
.26
-6 .45
2.09
-6 .84
26455
~-18.256
-1.79
24448
2.20
10.77
T.77
23.73
38.18
10.65
067
T.77
11-49
Li.36
-13.1{)
-22.3%
23.19
2.91
~3.52
3.38
3.15
15,31
=40 A0



MEAN= 0,0

VARTANCE=50.00
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-35.00
-6l.4%
35.16
22.36
17.76
-111.08
-46053
_21-16
32.77
—1?.23
~3457
41.33
“14.96
’4-3
-10.80
-15.18
Q44
-49.00
56,73
134.31
1.34%
25,38
~25,99
14.82
65,37
'6.74‘
16.05
16.66
’?0'36
T+84
18.84
59.53
=25.061
42.36
81.01
T.93
~59.30
=3.12
-50 932
49.83
131.76
"42. 59
—5-62
10.24
=T743
"51005
6.95

-51.33
78.09
-53.15
55,29
113.24
"65¢68
S54.85
"38.85
-10.45
26439
-42.02
20-:{)?
077
8‘?062
58.53
-91.15
21,90
-15:@9
-18-50
10070
—72-05
-t
51.87
-56.10
-43.72
S4ahbb
45.38
_55023
29.15
""15-14—
48.21
5.55
-6.81
-2- 53
"45.29
la24
-26-61
T4
39.87
56.85
b4, T6
=60.07
28.69
=246%
-67-72
=-00.23

GROUPS OF (1X&) DATA VECTORS
19.72 -~T2431 -30.86 -51.99
29.03 -56.28 6T.65 11.30
1.?1 -SO-Uﬂ 4-23 “105-85
"107.17 —-29,.89 —2B.05 =424 10
Te47 =21.85 111.91 =36.13
-49,29 _2.13 "'31.83 23+39
TT:62 ~-4T. 02 -167.109 ~2«21
~6.7T1 1T.45 -101.59% -1.61
52079 6508 7055 -}.3.49
11.2¢ 19. 64 2481 23.52
122460 55.02 —-23.23 20.71
e DAL =-54.99 22,00 39.41
3067 12.46 -18.92 40,906
85-51 -15.81 46,59 "13-31
14164 -18¢9? 6]011 37.91
73.1(‘) 27.8’.‘ 67.21. 5- 97
-8z.87 ~51.67 =-92.52 52.19
'la.3(3 16046 "'?5050 37-89
T5.7¢ =43.99 10.23 24 .41
102.07 -9.19 =hile 54 23.07
-65.085 ~5452 61.77 44 80
25,58 9l.45 11.54 52.13
-18.06 -45.03 -49.07 105.19
"lt!‘l-?() 9.04 _27046 ls.?:}
59. 14 =22.4%% =3l.04 =-155.00
~50.65 -15.52 -17.29 S4e4l
~41.81 =47 409 ~43.53 55.26
~84.65 ~92.49 32.65 -41.13
6T7.90 T].QBO _46001 Tb.59
~7S.07 ~30.,37 ~36.29 69.72
~T70.49 -25.18 ~47e72 =50.39
"1-28 61019 -.)5-61 27.58
-16.37 52.58 ~H8.06 £4.96
6007 2240514 2T 44 -T76.93
33440 =4.90 42.T7 ~-53.17
81.93 _55'18 7.73 —14.88
T1.55 '81-30 1-00 39.46
5725 -9.44 65415 11.18
bb&o41 =15,.77 -57.23 -8.39
~-62.21 ~26446 =T73.58 12.07
4259 32.32 -1l41.31 ~-56.11
12.08 34.493 ~-17.84% 48.40
6.73 53.59 -60.60 - 86493
26.23 12.74 =-27.01 20.80
2745 ~11.33 -T4.48 -38.65
65.47 -47T.89 =10445 1%.91
"‘1‘063 28.17 "42.33 7079
22423 4041 T2.45 -13.67
~48.R8 =37.26 -23.53 16.85

20.29
-17.43
41.91
-21e47
22."!’6
53.78&
102.56
"'1012
12.82
GG T
732,89
-8808_')‘
“3&61
~90.39
30.93
9041
-B1.66
44,19
4B.65
=Y c"i']'.
63. 06
133.22
2.07
49«71
106.22
4831
16.18
-20.22
2256
2460
15.93
26.78
-12.92
-23004
~-23.52
15.74
24..80
33.75
-27.33
“28.37
-39.,29
-30.00
29.56
19.47
-30.18
60.68
22013
=-15.75
~22.88
-69.1%

73,19
=~59.30 .
4l.5%
24,55
_11 145
~17.64%
-45.17

L
-6€ .99
~6HT.62

7.71

55.R3
=24Ga443
15.75
25.20
—47.25
—2.77
57¢"!‘E‘
32.28
~29:49
T0.99
"fl? -4‘7
3497
34.15
-28.16
=34.06
-34,15
-31.41
~T5.20
"6?-29
41.13
46,91
54 .85
T.82
56.61
-99.93
~-12.98
-83.72
~13.30
147.08
-3 072
-16.50
56,48
64495
"42: v
33.26
~9.3%
-71034
-3091
"8- 23



MEAN= 0.0

VARTANCE=50.00
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-11.85
46449
-43-22
=-13.42
53.48
—24.96
-8l.14%
—4T.49
43.56
9.60
18.20
35.94
35440
25.16
_70.21
64.88
-52.00
~53.28
78. 064
-38.68
12.35
49.30
89.75
L.27
1.46
57.88
=61.89
9.73
40.32
4746
-1.28
-46006
93.05
96.60
-17.84
~82.68
-30.35
=43.28
”3.87
5.45
2.25
104.11
28461
43.33
15.85
63.75
"45.40
-94002
~64.53

-
-

e s e sl
L S

21.08
28:33
14.32
~34.061
—32-14
58.05
T2.21
-3.05
68430
22.69
“3'55
25.92
47.40
-2.76
111.76
TT.30
-69.83
=43.20
-6.T7
-=73.91
-8-41
26.08

i

GROUPS OF (1X8) DATA VECTORS
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'62.87
35.33
~49 420
_11038
~4bel4
-48-3q
-13.G6

14493

-50.3%
-JOQ80
5.65
5.058
22.52
13.12
-18,0%
-15.0q
Thati
=91.65
-59.24
26478
-T8.54%
~T0e1 0
42,82
~4lab6%
=11.47
‘47&23
6.16
-96u24
49,323
1.96
-B87.29
-12.01
32.A8
5Ze4T

51.82

=-63.97
=-39.84
~70.7T1
-1l.49
22489
424,50
57.43
27,76
73156
49.91
61.90
64458
86494
12.40
17.68

18.99
-67.02
28.56
-20.47
90426
—56.99
-40a 02
14.05
=-50.52
33.27
-10.732
41.20
13.18
26.75
-38. 16
-13.73
-24.14%
~45a 54
-4el2
23.%06
6H2.52
_1&061
~B3.00
25438
—I-Bﬁ
-53e45
48439
-22.48
TaT6
12.93
16.86
—56461
16433
~&0.47
46,80
’48002
48,89
‘38»64
13.22
28.30
30.42
-56.5%
-8,89
_2-66
-64'03
-19031
Se48
34410
=Q9.60
-1080

12.32
22.56
“50-32
-63o44
-24.53
S.09
=70.00
-19,23
4«00
-57.76
138.09
'15.88
T2.91
47 .03
-50,93
-28 .40
57.20
-1.55
3T .83
68.21
81.67
-78.50
—Td.23
48 .35
21.93
141018
—Dch
=1ll.t8
=47 .64
-17,51
71.79
12.22
48.18
20-43

-127.83

45.96
_65.62
30.01
24457
13.22
=564.05
‘63-?9
=33 43
£9.61
=72 .09
-35.95
-9040
0.14
~64.75
=61.49

-39-30
—20|&2
33-64
35.39
_54923
26,11
87.732
"8'03
~49,86
73.58
-26.38
11.58
~-101. 21
=53.41
-83.71
=30.77
1673
~29.87
40.75
39.%1
2890
-82.7%
-28401
=Bl dG
lu.47
-21.18
35.02
=29.60
36.27
‘6102
~45.16
30.19
-18.6%
19.67
56.45%
3. 03
20.74
2399
G4 D4
653,90
_70t60
22.66
55.02
~-12.19
~17.65
=50.04%
-48.01
-50.25

—-145.42

=72.20

~24.59
-5%,.32
Teb1
5.38
"35.53
114.565
~13.70
-90.060
664,03
=1G.7%
-11582
67-&6
"50062
-37.18
=11.75
S.7&
45,62
~12.0618
'38.48
-1l.8%
—-22.84
2876
~1Te 02
£9.90
-1300#1
12.15
T7.63
46413
4772
62.47T
-29.52
-13.446
4475
36.52
~-38.08
11.05
13.96
100.75
1.49
~153.75
~-34.88
=-11.82
-54.51
67.15
33.23
23,80
=31.0&
=1l.20C
-6073

57

b4 54
=36.78
”13t35

83.6%

3402

‘6¢36
-450?0

83.85

31.10

-5-10

24,06
=32.59
~26422

*7.99

203,91

9.32

56.06

9.97

19.87
~15,.%2
~45T 06
"26u22

45.92
~-31.81
-10.58

£8.44
-25.93
~1l4.65
=50 50
=615
-20mé7

10.46

8l.18

40.31

36.68

19.12
~1%.54

37.52

Tl.132

86.132

31.33

55.58
~42.32
~13,51

‘9-19

69.48
-Zﬂ.éﬁ
45,19
-10.11

4024



INDEX
Lt
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
11¢
120
121
122
ie3
124
125
126
127
128
129
130
121
132
133
134
135
136
137
138
139
140
i41
142
143
144
145
146
147
© 148
149
150

MEAN= 9.0

VARILHNCE=50.00
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10.65
-0.9].
-31.62
-63.91
~30.20
37.09
55.53
=57.29
=-33.79
—6.41
42.44
30.34
24.87
~56.40
-45.59
~76.,02
~T9.21
12.11
-84, 47
‘1 033
-21.04
24413
~48,29
26.27
26439
4.66
3764
82.08
28,69
"'1:67
B.59
"172."—)8
8.78
-42.75
"‘15. ?B
T.27
43.98
61.92
-2l.32
-71.06
~52.40
~14.61
59.88
~11.35
~60.7T1
=-20.64
~73.56

15.87
=2.71
56468
30.36
54‘-66
"34‘5 05
50.43
5544
3462
56494
=2.15
~56.33
~19.26
~4a.62
~26.,08
269
18.02
56423
53.66
46.63
T 40
1"'-50
62.06
Ot
16.07
4,802
24412
39,23
"'23-16
"'76'73
14 .85
87.90
128.77
~26.23
-40' 7?
=28a51
40b.86
21.68
"17-72
14,563
6,11
108.99
-ha61
-19.47
-40.25
=25.64
-68.29
~-51.89

GROUPS OF (1X8) DATA VICTORS
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“'66.02 —18'68 152.50
-83.63 ~36.41 19.79
=30.05 ~81.15 32.97
-50.23 20.92 84,01
6092 —+106.37 67.29
108.51 60,51 -26447

=2.6% -5%.72 ~53.93

~16.81 -26.12 -72.66
=29.54 -82.58 59.95
-135.54 50.75 =~13.50
T0.25 -52.22 =50 445
=-12.%4 -22.21 5.50

922 ~41.5% -66.45
=-36.99 ~-51.94 68.42
53.98 70.45 2.08
~12.TE -100.5% T8a43
-82.19 58.80 -10.27
-29.17 2241 -22.24
-58.65 "'35:92 35-?}0
"55‘55 7:615 5124
65122 ‘23.\’.”:-\ 33.04
58.772 =54,26 —4T.72
30 NG 87.93 14,55
=-15.75 27.32 55443
"'23- 56 37.75 29440
11.68 -56.4 96 17.29
4495 ~82.99 15.44%
3l.62 ~66.51 66.50
126.46 66.22 -36.95
-15.2% 39.31 -2.32
~G8e6G32 "73169 12.‘:"5
11.506 51.13 1.45
40.35 =12.40 -94.25
2481 9.56 18.44
-45.98 = 9083 32.09
~-0,93 5.2% -10,.,72

-56.98 2€.61 32459
-10%.03 28.79 -45.41
47.98 ~14.42 97 .87
69.14 -29.17 He 99
4048 108.35 68.53
~25.60 21.98 ~-18.88

6E.26 “64445 -14,732
~3.22 22.89 ~26441
14.84% T.81 -61.35
2?-51 1“'016 =26.97
"'60. 14 -34025 "130.69
699 36.42 20.06

33.97 -100.00 17.87

-=19.25
246 T%
~28.0G
31.18
-82.71
3776
6.92
-14.91
33.62
-30Ge 19
87.01

=-35.45

Ta13
T7.951
44053
63.64

5.04
20.07

~49. 3%
26,33
70.21
43.053

-43.88
T, 81

8.28
37.72

=7T.92
G4 o0

"75. 19

-30.14%

5.12
~6.006
4T.63

-22. &7

-55-0!1'

-88.75

~12.26
35.74

~33. 41
4l.61
22413

"'30. 51
=5.00
10,00

-T4.19

3.77

~444 80
-8.57

-17.39
4he 31
16,03
20.26

=-10,38
Sb.17
44,00

_6018
6S,87

-34'. Qf)

T.68

-24.93

48.21
T.17

-67.96

-ST.11
-0.20

102.84&

~57.20

=52:35
49.58
T7.95

"371 15
B'{f'Bé
22.55
57.50
19.30
16.50
36442
33.60
38.78

-10.73

96414

=-19.27
-127.12
52.79
0'62
46,38
70.15
52.01
=27 96
11¢.322
-3.08
l11.92
85.41
_2-55
78.13

58

-112.91
87.25
3.56
-15.15
37466
-43.156
26,31
14.89
Tle42
-T7h5.2¢
-16.39
96, G4
~85.498
~17.81
“'{)10\’}2
"'145'7"1‘
1577
2Z2.34
22.7TF8
15.94
0.62
"24-31
-10.06
"'107-7':}
B81.33
6414
115.44
=41.92
82.89
38.68
74430
-1114'4'
30.29
-1 -6?
-58.50,
8.63
#8.55
10,08
—?.94
=56,.70
~37.325
-101.97
100,95
1757
4T.60
-60.12
-6.79



INDE X
K ks
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
165
167
168
169
170
17}
172
1732
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

MEAN= 0.0

VARIANCE=50.00

48,12
~3B8.03
-14042

36.51
=17.65

-9.33

29.006

65.08
~33.67
=42.63
-12.84%4
~24493

16,08
-‘72.22

33.56
-37.21
-66.57

11.84
~33,19

65.51

25.53

l4.43
~50.19
"50-77
-19.72

60.54%

T.57
”11103

T2.30
"24’-85

15.09

9.70
-23.43
‘16-74
~52. 6%
~63.56

68.09
-S0.12

79.39

-51-81

21.87

80.01
_13033

T.95
—37109

18.64

—7.29

52.T71

23440
-69.15
3T.46
+~38.91
4,75
-2.57
2.45
614
S4.02
-45.18
~T7.53
=-15.99
-2%2.96
-15.38
htell
46498
23.43
11.83
-51.50
19.78
11.982
-88.55
"'?2 -52
=~332.30
108449
"60- 82
--!'..C}fl)
62.57
-22.07
-22.49
~2+38
-75'39
—55.21
-55.50
110.06
27.81
344006
65.16
-42.58
"2.83
20.75
-35.53
_85432
T.69
—20-16
~32.55
6.86

GRAUPS OF (1Xx8)

25.88
~-112.22
“?5.23
41.92
-5.69
37.02
-24088
13.70
“42118
3747
~-25.72
91.40
~10.55
23.52
-51.31
20.0%
"'7-36
2843
“88."]6
-81l.25
47.15
-97.00
=-11.04
~3T7.47
-22.02
'59.62
-95417
76.38
10.13
1lala
"15049
85.30
=3ls41
‘10.53
3.01
14.28
~21.62
0.26
-564.68
-61.68
64.48
-31l.17
[ ST it
-17.54%
51.90
19.86
“8-59
~12B8.35
15.64

80.31
101.17
BH 43
59. 91
-54457
16.82
%Te9q2
84453
"12.31
95 .63
-17.1¢
“77040
~61l.21
55.31
"54‘1-01
34454
45,11
~-48.7E
26.79
—-104.33
~-18.24
=91 40
“49.()?
-19.34
~THe57
-97.5%
-58441
14463
45442
57.73
“2%hae43
72.58
99.50
T7.28
-?0.50
30.09
102.88
121.71
10.39
4206':"
~66.14
~5%.74
-14.35
-50413
-111.25
44410
33.717

DATA VECTORS

K e sl sk e o vl e e sk el e v o e oo e ol e o e e T g sl Xle e g e slno e M ¥ e e st e e ol s e i arale e e o s A ok sk T e

04,68
-25.03
119.42
8l.23
2499
2T27
«3.3%
=46 4,28
-8.96
1.20
-23.23
10.34
-55,53
-2B.,24%4
~65.23
"23-91
-lle¥l
~36.05
145465
25.97
"2-5?_
2.T7
~15.,59
~-15.02
—2-9""
13.22
-23.95
“’71-88
12,32
20431
"5‘1’.43
~19.40
~22.65
“0098
17.98
656,80
38.07
-75.64%
=31l.T74
112434
~0.83
“78066
2l.42
42400
~T435
14.95%
247
80.80
=T:49
80 .18

-

=1

~1

=

]

1

23,78
36.41
T7.581
10.89
-84 96
T73.95
20.96
—45.60
4Ta42
40415
26.52
63.93
16.59
53.72
36.13
~-264%4S
B.53
91.75
B.01
2. 27
52.%3
20.76
%23.93
53,78
38, 38
51.23
83.356
26446
50.40
~2.02
18, &4
37.561
51. 87
11,52

52042'

35.95
26458
26.16
05.49
TT.25
39.26
16.35
62435
4759
25.61
57.08
57.00
35.40G
3. 80
23.35

"'42.47
65.72
-17.22
28.79
397
=-108.70
3,089
105.82
271.17
=1.57
HH.50
5031
-22.08
"'3-12
G.329
6002
25.85
-54.05
Ta31
58.72
~19.28
~46.61
6.30
-23. 26
~-23.82
52.30
TSe&hi
-62.20
""22-6?
68.10
-42.65
24,00
~0.83
25.96
9(1".42
BhG 60
~23.26
—-49.30
36.68
64074
14.95
17.39
52.13
49.27
“11.13
1.02

59

-43,55
-21159
57.92
43.81
34692
=19 .94
128.07
TT.77
-22.01
27«56
25431
20,07
10.66
-4 409
"25-34
=-4.238
7.93
~%9.3%
"(!'8 .90
-20.23
4400
~4 o84
-}70.24
4T 067
-=5%73
-23.9%
25.29
1277
37.34
12419
~68,10
-107.03
""2“1’. 59
27.98
-OaTa
38.27
-6.1%
-85.14
'0-03
-1 06
8.16
28.80
Q.07
47-61
43.31
45,00
51.51
=38.33
"25.69



INDEX
Fhodrx
201
202
203
2D4%
205
206
207
208
209
210
211
212
213
‘214

228

245

250

MEAN= 0.0

VARIANCE=50.00

=33.80
0.78
24,01
106.75
1.42
5.06
85.24
-'40-45
=54.43
10.686
23.02
-50-39
-41.78
116.43
41.80
1.93
64439
46475
16.59
41450
-60.95
26.82
-T7.61
43433
57.23
-18.35
24,15
-17.59
“6-10
~13.76
27.00
83.75

- =T5.91
-34-"2
75.81
"77-65
'27022
-105.32
5.63
-26OBD
14.928
~51a.4T
&l.45
61.31
-T4.32
2.14%
-41.72
111,67
29.89

34.38
-13.65
-0-90
-S1.05
223
115,27
—4.05
-63.70
41 .60
48,37
-Te14
11041
=G.65
-~34.01
=75.31
~-97.26
~-13.50
~27.7e
BEea2
—14076
55.07
62.24%4
-6093
-16.10
2105
G0.85
-23.37
T3.72
23413
101.11
129.790
%5425
" 34,07
32.49
26485
346
-1.23
-51121
40415
—40091
-58.,37
-125.00
~55.38
37.13
-6lal%
-13.68
~34.75
12.59

GROUPS DOF (1X8)} DATA VELTORS
33 sege 3 e oo e ook e sk o ofe e e ot S ook S e e o e sl sk e e o o sk e slook ok ok ak skl ik o sk okl e v ok

’21.54
15.19
-19.09
30.69
13.62
=4T.22

=14.77

22407
-31.64
79«16
Ye03
=-35.24
4T 671
-30.58
29.09
83.77
38.54
88.46
18.63
-95.8%2
59.98
41,32
53.23
Q.75
"61001
23,01
‘42.10
~1. 28
49,43
-31.49
57.62
23.01
-30.29
2.83
2T.44
"'ZBQST
50.97
107.69
100.53
169.29
-62.07
T77.25
-96.23
22456
-11.30
T.27
-66-67
“78-92

-18‘42
11.35
-3.08
62.11
30.7¢
26,68
23.F1
45.60

-33.59

59.74
99 .48
Q47
63.5%
-6%4.48
~-50.73
-71.51
-2.55
29,02
=132.06
-22.27
92.22
65.25
120.63
32.20
-2&- 32
-130.80
-7071
~33.11
16.81
65,88
37.94
56.80
~-3.69
80.28
32.55
26.9%
37.29
-12.59
l.14
2.31
~35.26
62.26
-31.30
"92. 1.0
3.66

- 29.84
-39.76
18.71
-20. 94
115.14

-13.60
53,73
-25.25
~107.95
-51.80
-64%.22
-102.63
125.5%
62 .89
1.97
_114.62
55.68
5.46
-22.71
-85.2%
=42 ,56
-92.09
3c. T4
57 .53
5.83
74-24
55,33
-58433
—2% .15
S50.45
8.04
-8.80
42451
-45.40
19.88
_63189
30.79
-38.48
15.86
'63.&1
-34.29
~53.63
T0.906
82.06
22425
134.10
60.20
43.11
~T74457
49.72
"91143
-5-45
V.24
18.22
=58.94%

=44 .57
6le.37
2.50
490, ‘.5
-14535
0.32
95.453
=-117.51
=2T7.34
-122.70
57.77
25.37
_'B. 55
17.33
1433
~6.21
67,03
~4e 01
-9 82
=37+ 26&
_25'60
36.48
60,32
107.23
3B.55
4974
2.26
84.50
~-42.21

-16.55

-2?.18
137.23
37.99
B64 45

-106. 08

2. 74
-18. 76
33.73
-9.44%
13. 05
12.52
50.31
~12.26
6. 84
61.17
10.45
-33.94
~-60,.,81

60

=34,22 38.24
—-86.75 =4 Te59
—-26.51 -24,66

=-23.41 -123.85
"47-38 —16141
~18.33 ~13.54
=-106.20 @ =-16.39
69.11 23.85
~12.34 106603
"'70-4‘7 "'?1004

-75.19 ~8.53
3.57 ~T.6)
-54.,12 ~6943
~-18.16 4 .80
-8.49 -36.36
~h 5403 GeBQ
2.30 32.21
—86a.4%1 -11.00
-51.10 “T4%.,00
=168 G2 .04
31l.92 35.95
494753 ~43 .45
-1€.02 257
8.61 ~26. 086
15.42 324%
55476 “81007
10.04 75.08
10.73 -50.28
35.53 —58-31
"84.75 49,79
30.02 T2 .88
55492 9.76
35.02 =40.72
64,60 T0.26
91.14 ~8.48
17,65 21.50
38.99 10.22
41.26 55.32
-80.30 6 .02
289 1114
22.40 =-30.48

-42.,19 -120.02
-10.79 41l.36
-3.3% ""‘,“7052

-39.75 62415
-39.94 -30.76
-23.84% ~27.45

88.63 79,09

2755 13.15



APPENDIX II

DATA RELATED TO EXAKPLE 2.4-2, TABLE 2.4-5,



MEAN= 5.45

VARIANCE=16.327

“Ongq
11.55
'4062
13,53
~B8,91
21.45
"17.49
28.05
18.15
-11.88
20.13
"9.57
11.88
l1.32
-1-65
8.25
“13.29
1947
_111 .85
18.15
—17016
2B.71
~21.4%5
23.76
-11.88
11.55
0.33
‘2064
9.57
23.43
-17.82
32.91
"21-12
15%.18
«11.22
1.98
3.63
=3.30
22.11
""20.13
22.77
‘“10.56
-1-98
0.60
20.79
“’22.77
34.05

-5004
16.50
-10.50
16.17
~13.88
2376
--]_C}—‘.Q'f
2673
~13.860
17.49
-8,58
15.84
"4-95
3.30
3.96
"’8.91
12.87
-19.47
18.81
'16017
17.82
~18¢ Bl
2145
-15084
13.53
"4-95
0.99
10.689
"9.90
18.15
~T.92
2640
-19014
24.09
~-15.18
6493

- = 0.99

-6.60
14,85
-1G.23
25.T4
-22.11
10.89
~1.65
12.87
33.33
-31002
36.96

GROUPS OF (1XB) DATA VECTORS
W e e oo e e R o B e e e el o e e e e sl i ool sk sl Rl koo ke o e e

“13.86
17.49
‘13.86
16.50
-15.51
20,12
~17+49
20.13
"'1.00 89
13.20
“3.63
Te26
1.65
-"i'.?_g
8.25
-13.53
18.15
=20.79
1617
-13.80
15.18
-16.83
11.5%
~Be58
297
0.99
~8.25
21e45
~15.18
23.10
—14-19
22.77
“15-51
12.21
-6093
-1-98
11.22
-14.85
2343
"17.16
22.11

-19.80

~0.33
9.57
-18.15
25.T4
~30.03
39.93
~34,98
32.34

15.18
=-11.22
11.55
14452
-10.56
10.23
“60 93
T.59
0.99
—1098
&.60
-140.56
144,19
“14419
19.47
11.22
-11.55
11.88
-0, 24
0,99
0.66
"40 95
8.91
-14t85
26240
-19-4?
204 46
‘15.84
13.532
~8458
“0099
3,30
-11.88
22243
-22,11
25.08
-21e45
16,17
‘13-20
-8.58
21.45
-21.78
35-64
-29,37
37.95
-32,067
22.11

~15.84
11.55
-l o 29
5,94
"'6.93
T.59
~-1.98
0.66
-0,99
0.99
4462
~11.55
13.20
~12.87
17.16
"'11088
16.50
"9.24
Te26
_6.60
T.92
0.0
=891
11.88
- 10-89
16 .50
-lq- lli‘
26 .40
‘19-‘1’7
14.52
-12.53
0.66
0.99

17.16 .

~20.13

E 3“-36

‘26-40
20,79
=-21.78
10.23
--I. <38
-13.86
30.03
-22 .44
36.63
—25 o("l
25441
~22.77
10.89

-0,57
T.92
L.98
1.65
0.99
0.60
6,560

~5e60
5.28

-6.27

11.88

=164 17
16,80
'10.89

16450

“8.58

12.21

-0.33
1.65

'0.33
2e bt

10. 8%

~-16.50

23.43

_15051
2l.12
"'20. 13
21. "5“5
"'115’.52
8.25

-5.54

~6,93

14.1%

26,73

—-25.41
30.G3
~26.40

14.05

-15. 0%
Z2e 97
11.22
-17.82
30.35
-19,.80Q0
2T 72
-16.83

13.20

~-T.26
0.99

-0.99
G4e62
6,60

-1465
8.58

-5.94

15:.51

_11.88
11.22
-12,21
16.15
"16-|83

19,60

~8.58

12,54

-3s30
3,63
T.92

-4,95
5.{)1

44,29

22.11

~22.11

30,306

~18.48

22.11

~17.49

11.55

"'8.91
2,.%6
3.96

""12-5"!‘

25. 74

=22.77

29.04

- -25.08

2}.12
~20.13

T.59
«l.65
~%a 62

22.%4

-20.46
24,09
=14.85
12.53
~65.93
3.30
8.58
~9.2%

62

5,94
0.566
10.22
—5-23
14.85
230’{'3
'13«20
15.84
_130 20
20,79
—1£?052
16.83
~%¢26G
5.28
1.98
~5.28
16.83
=10.23
14.1%
~15.20
29, 24
-2%.42
A0.03
—17.49
19.14
~9.57
3.63
~0.33
2.31
13.86
32.67
~22a71
25.08
~18.81
10.23
“8-58
1.65
12.5%
~12.87
27.39
~16.83
12.54
"7-92
_1-98
b.62
“10.‘$b
23.43
"19.4?



MEAN= 5.45

VARIANCE=16.37

'260?3
24et?2
-22.11
10.23
'10.56
-0-33
2046
'21.45
25. 74
-17.82
4.29
-6.93
-0.66
10.89
=14.52
21.12
-20-13
11.55
‘8.25
-4062
4562
-13020
25.41
-23.10
16.17
-12.5%
3.96
0.99
~D.06
14.85
~20.79
21le45
=92.5%0
2.21
3,96
“2097
6.93
-13.86
14,85
"4:29
”8-91
25.08
-24.75
12,80
*1601?
T«26
6.60
“17o49
2772
-20.13

“27139
16.17
=-12.87
D.33
1.22
-9.2%
2T.06
~23.43
21.78
-12-5%
0.656
3.96
—leb
16,83
-14.85
18.380
-1%.1%
6,60
D.06
'11.83
16.50
—18415
23.76
-13.48
G.57
0.0
-8125

11.22

_8“91
15.84
_1?.82
18.81
—2-9?
-4,55
11.55
—8058
3.30
-8425
9.57
1.65

-QQQO,

27.72
=-24.75
15.51
—3-30
14.52
-22.11
2574
-15.84

GROUPS AF (1X&}

-21.78

6.93-

C.0
-6-93
14.52
-16.17
24475
-2l.12
15.18
-3.63
=1l.65
15.84
"11055
16.83
-12.21
14.52
'15.18
3.30
12-54
“17.4?
24,715
-19.14%
16,50
~11le.22
-0.59
11.55
-=21l.12
17.49
'14019
12.21
~12.54%
106.89
4429
‘12.87
16.E83
~11.55
0.9
0.99
4¢29
6,27
-10.23
24.75
“21.12
Q24
2.21
'10»56
17.49
-20.46
20446
-8-91

-12.87
-1.32
14.52

-12.20
24442

"18. a
19. 14

-14119

T+59
5.28
-6,93
22,43

—14085
11.88
~Te20

B.91
-6.93
0.0
2145

-21l.12
25.08

-16.17

693
”1-32

-10.23
22.77

-28-71
19,50

-15084

6. 60
-2.31
1.32
l1l.88

“16.15
19. £G
-9.930
~1.538

8.91
-1.65
T.26
~B.91
20.13
“14.52
2.31
14.85

-13.20
18.81

-11-88
11.88

2. 64

DATA VECTORS
e o obe obe o sle e st §2 o de ok Sasdeohe o ok e e e ool ofe e e e ez e i e de oM el e yma e el e sl Aok e o ol ot e ol okl

0.066
"10:56
27.32
26-40
~17.82
10.56
“4.96
-0066
13.86
-13053
23.70
-17.16
2.64%
~1.065
3.63
1.65
_4-95
24-“2
“21.45
19.14
"10189
*1.65
Ce2h
-18.81
3036
~31.35
2046
-14.52
0.33
4.62
~T.59
14.19
~20.13
19.80
"5-28

- =Te26
16.50
—6 .60
5.61
-4095
11.88
“2-97
-2131
25.08
=-14.85
15-84
-1c65
2.31
11.88

14.19
-17.82
33.00
-21l45
2145
-12.54
0. 99
T.26
-11.55
16417
-19.83
19.47
-15.84
~3,63
2497
=2.31
Te26
-9.24
1941#
-20.13
Se57
~1l.65
~12.87
19.47
=26.40
31.02
_29070
18. 81
"9-2{0
-7.92
12.21
-14185
12.20
-18015
16.83
-0.66
—11c88
20e 46
-11.55
d.33
-0033
0. 66
T.92
28.30
-l4.19
8.91
S.57
~T7.59
17-16

23.76
22,77
29.37
"23.10
14.52
-T1.92
17.49
-17.16
13.5%3
'21-12
11.55
-10.3%
-7.92
9. ¢0
‘9.57
12.21
-12.21
1G22
-14.52
0.69
957
"21;76
25.74
~2T7«329
25. ?4
~21.78
13.86
0.0
-16.17
19.14
-18.48
11. 65
-1238?
11.22
5.61
=14.85
21412
-13,20
-2.97
Ba58
-10.722
164,17
“15-51
25.%41
-’9.2“}
~0+33
20.79
-15.51
19.30

63

ZTCD&
-25.0%
21.73
-19.80
1.26
3.58
~15.8%
26442
-19.14
9.24
"15.50
3.956
"0-99
‘11.55
1716
=1l6al7
14,19
“12-21
2e31
~9.61
'6-2?
1?.1“
_24042
24 o2
-22a.11
15.84
=-2.90
6,27
8.91
=21 45
21.12
=-1fHa1l7
Te92
-%he29
4.29
8.58
~16.17
12.81
“9157
-5-94
18.48
-18.81
20.79
-16.83%
18.48
‘2.97
~10.23
27.06
1749



INDEX
ke ool s
101
102
103
164
105
106
107
108
1G9
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
121
122
133
134
135
136
137
138
139
140
141
142
1432
144
145
146
147
148
‘149
150

MEAN= 5,45

VARIANCE=16.37

13.20
2497
-3.63
T.92
"3.63
13.86
0.99
~0.66
18.48
21.78
0.33
4,95
17.16
"15. 18
25.41
-1.32
6.60
19.80
~-13.86
23.00
5.4
13,53
16.17
"B-SS
41.25
-11.22
28.71
=3,63
23442
6.60
lTo‘Jig
5.61
2046
11.22
13,52
12,21
22.70
18.15
Dof){\
24475
-1.32
29.04%
=1.32
29.04
3.63
20.13
5.9%
20.13
12.21

T.59
10.89
-10.56
10.23
-0-99
14.19
4,95
—4095
21.45
-1}l.22
17.18
11.55
~-5.61
20.13
22.11
9.90
"4 ¢€12
28,78
"l‘l-a 19
26,07
T2
0.0
25. Qe
«~10.5%
42490
-':f' 29
16.83
232
19.47
13.20
13.20
14.52
14.52
2l.12
Te59
19.14
T.26
25.74
-2.97
32.01
1.98
30,305
3.96
25.41
1z2.21
1617
11.22
14,85
22.11

GROUPS OF (1X8) DATA VECTORS
e st st st o e et e o o SR sk o sk sl Sl ot o e ¢ S e AOON s 3 ke et ok e Tt

-1.98 -7.92 -9.2‘*
18415 22.77 22.11
-15.18 -14.52 ~B.25
15,18 16,83 12.87
0.99 5.28 8.91
Q.57 297 «“5e28
10,56 15.18 l16.83
—7.59 —7526 "2-31
21.45 17.82 11.29
~0.33 8.50 18.15
T.92 ~1l.65 ~11.55
21-12 24.75 24.‘?2
~12,21 -11.88 =561
22.11 21l.12 15.51
—0099 10-23 17-49
13.86 3.30 -1.92
21.12 30.03 232.99
‘13953 -19.14% —18.40
35,64 36463 30.69
~6.60 20946 12.54
15-18 3«30 -10156
2le45 33.66 41l.53
=b6.60 =957 -12.21
32.34% 34465 30.36
‘QQS? "2-97 4-‘?5
25.97 20.13 3,96
3.30 11.22 21.12
7-26 -0.99 T«92
9.90 15.51 19.47
14.19 B8.25 1.98
18.15 12.47 20446
10.23 5.28 0.0
22,11 26,07 29437
6.60 ~-2.97 ~0.24
29,04 33,99 35.64
1.65 ~-1.98 —4 62
25.41 2T.006 26440
1,65 ~-0,56 ~1.65
31.68 32.3% 30.03
-3.30 ~-1,65% L.32
33.656 30.03 23.10
5.28 8,25 12.87
27.39 1B8.48 10.56
F.5T 8.21 20413
17.16 T.59 0.0
20,79 29.70 3234
7.59 1.65 "1.98
17.49 = 25.08 29.04
64,60 ~2.97 -6.93
32.01 38,94 39.60

-8.91
18,81
~1.32
5.93
10.23
-"7.92
15. 8%
3430

l.65
22. 77

. "lqn ]."f

22.11
1.32
Ge 27

19.80

"170’}9

34.65

~13.22

18.81

21l.78

=19.47

44,22

"9090

19.00

10,39

-ba.27T

31.027
Z2a 3]

24409

"‘3.30

23.7T0

"56{71

30.69

~11l.88

33.99

""5-61

26.07
0.0

24.09
4495

14.159

14.85
3.30

24.75

"'5.94

32.01

-2.64%

30.59

"6.93

33.00

64

12.54 3.63
2.7 6.560 -
0066 -3063

10.89 11.55

«E,.24 "3.30

11.55 5461

T.92 13.85
-T2 ~l4.52

24442 24.0%
-18.81 -10.89
18.81 13.53
6.73 12.87
-2.44 ~11.55%
2?'44 2“"..{5
~15.80 -13%455
29.04 18.481
0.0 10.56
5,28 -0.63
26437 332,32
~22 %4 ~18.4%
1.25 20403
-1.32 792
8.58 -1.92
21.78 33.33
-10.8¢ -13.290
36.56 35.96
-3.96 ~5e %%
2E440 26.07
“’5.61 —1-55
25.08 21.78
=660 ~1.98
29. 70 2Ga T3
-7.52 0.%99
28.71 21 .45
-2.31- 4-52
22.11 18.81
S.28 12.21
15.18 T.92
11.22 1T.18
T 26 1.32
19.14’ 25074
=1.65 =2 .64
27.04 30.65
~Te26 ~3.63
29.37 24.05
"'0-33 2.31—
29.37 25.08
-2G97 3-96
2% 52 14452



INDEX
Aok o v
151
152
153
154
1565
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
1712
173
174
175
176
177
178
179
180
181
182
183
184
1856
186
187
188
" 189
190
191
192

1937

194
195
196
197
198
199
200

MEAN= 5.45

VARIANCE=16.37

GROUPS OF (1X8}

DATA VECTORS

65

oo e s s e o o o o B oo ek o e s o v R o e A . et R R o Rt ke e K e

3.96
26.40
4.29
30,36
~3+30
41.25
-4‘062
29437
D.33
14,52
15.84
3.96
31.35
‘6.2?
43423
~13.86
33.33
-~10.89
21."‘}5
B.58
“2e b4
1,31
-11.88
4T.1C
~15.18
36.96
~11,88
2l.78
12,21
1.98
39.27
~-T.26
36096
Q.24
20,13
396
B.58
22.77
-5.61
30.69
-9.90
8,25
2.64
8.58
6,93
0.99
31.63
—14¢85
25. 74
B2

“3.96
35.97
-1.,%8
32.99
_5.94
345D
-1.32
2244
8.25
&.27
28.71
-3096
41.58
‘11422
4ha22
-13.20
28.95
"‘3.63
15.18
21.78
“7~59
41458
-1lw22
356430
'7192
22.77
0.99
10.23
2%.42
‘7.59
43,89
32.01
-2.27
11.38
17.16
0.0
27.39
~8.91
29.04
-6.60
3.96
9.24%
Se6l
14.85
=1leb5

26.73

-12-54
17.82
627

-11.22
40459
"'?.59
32.67
"6.?_?
22:%%

Ze %
14.52
14.85
~0.99
38:.29
-905?
42.24

-11.55
34,32
19.840
10.23

1.59
33666

_10656
24.98
“7-26
20445

0.0

S.90
14.85
"'1.32
32.34

-15.18
27.95

"140}-9
22.77

6,60
1.65
27.72
"’5.28
26,07
-9.,24
22.11
0.66
1.63
19.47
0.33
22.77
"2-97
19.14
594
9,90
17.49

'15.84 —12l54
39,27 33,33
~D.57 ~3.96
27.29 19.14
-0.66 B.58
12.87 b o6

8.58 16.83
10.23 6.27
22444 31.35
~6oG0 -10.22
4290 40.52

-11.22 ~10.,232
35.31 2442
‘6-27 0:0
22¢%% 12.87

3.63 15.51
12.87 8.25
2343 34,65
-G.66 -6.27
39.27 BheabH
-6.27 15
23:‘?3 9024’

l.32 12.21

5.94% %429
12.54 30.36
-1.45 -11.88
31.02 43.23

~11.55 —-17T.49

35.31 32.01

~17.16 -14.19
29.04 18.15

~11.22 -3.63
13.20 5.61

16.50 27 439
~-8.58 ~=14.585
33.00 32.67

“8.91 ‘8.58
20.13 12.87
-6.27 1.98
14¢52 6«33
10.89 2046
—1.65 -5.94
27.72 30.69
—~6e27 -F.57
25.41 2l.12
-'2- 64’ 0.99
il.a8 4429
3. 9% 14.52
3.30 =3.96

27.06 33.00

=L, 62
24,75
5.28
10.89
21:45
-0.99
26‘. 73
—0099
34.32
“10:23
33.00
~5,28
16.50
Q.90
5,20
27.406
0.66
37.29
"8.58
23. 43
12.21
033
25.41
~12.21
44.55
—190{1'7
47652
-16417
254 T4
~3.96
9.2%
8,91
-2e g?
32.67
27.39
4429
8+.25
10.56
-1.32
2he 42
-7992
26.73
~-9.93
15.18
10.23
=297
26440
=357
31.35

4495
16450
13.86

4,562
3{'-.32
“3.30
33.33
~3e9U0
32.67
"'5-28
22477

3.20

8.91
22,17
~2u 64
35.54
~0.27
332.99
“~6H.53

2,64
23:.76
=495
38.61

-16.83
52.14%
—?.?.nti[l'
43.89
=9.90
18.81
10.89

2497
24«09
-8.25
3l.68

"1"’)152
21.45

2,97

5.61
20.13
—602?
22.77
~G b0
20.13
"6093
10.23
20446
-F.%90
33.00

~11l.22

C 24.09

14,52
10.56
23.10
0.33
4026
-5.%94
33,323
-2+G7
25 .41
3.96
12.54
lﬁ'l?
0.66
2%.98
~10.22
37.29
28.3%
~1l.b5
2.95
A2
-0.%0
438.18
-17.82
45,50
-201 2
34465
"0:66
11.22
26.07
264
34,32
-9.90
27.72
-6093
15.084
13.20
0.33
2T.72
-9.57
15,84
~2..64
13.86
~0.99
4,95
2T.72
-14.52
3l.68
-9, 930
13.86



INDEX
Bk Aok
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244%
245
246
247
249
249
250

MEAN= 5,45

VARIANCE=16.37

5.61
1T.82
39.60

~-23.10
30.03
'6.60

8.58
13,20
"1 -98
19.80

~14.85
25.08
-1.98
-5.28
20413
-4429

3.63
-9-90

8.25
~4.95
-1.32
23443

-160 l?
14.19

5.61

5.28
12.54
~6a 00
28.38
-2431
18.81
11.22
_8l25
16,83
-Saqlf

6.60
10.39

~-15. 1.‘?
18.48
=-12.87

G.60

6.60

~22.11
22477
"30-36
13.48
1065
-24.75
28405

-5.28
2772
~18.15
239,60
-21.]2
2772
-0.99
1.65
22.44%
~7.92
20.79
-11.88
23.76
5.28
-7.26
~Te26
1.32
"0066
8.91
-Cel2%
27.06
8.91
15.83
-5.28
18.61
-7092
24.09
2.97
12.21
12.21
18.81
=0a33
~330
16.83
-20.13
17.16
~3.96
=0.66
11.55
2% .42
“22077
5.28
9,90
-33.33
30.03

GROUPS DF (1Xg) DATA VECTORS
skslosh vk e e odleols Ay denh Br e ol o o dn o ek ek b o A e e ale e st bty oo oot ot e sl odesd sbedoaie b e e gl e ol ol oozt e ok sl sk ek

-13.53
33.99
-18015
33.33
-13.20
23,10
8458
~6.53
28.71
-10.23
19.47
'4995
19.14
11.88
"‘8.25
27.39
"7.59
"'ln65
B.58
-10.22
12.80
-13.86
25.08
_11-88
-0.23
26.40
-13.53
21..4'5
-5.94
16.54
T«26
4,29
10,89
"1 0189
12.87
5.28
-13.20
19.14
-17082
15.18
363
-T.92
15.18
-29.04%
21445
-10.23
_?.59
16.83
“34.65
2T.06

-15. 84
32.34%
22.77
-2.31
14452
l6.83

=132 .86
28.71
'-9.90
13.86

1.58

9.90
13.85
-8.91
25.74
“'4‘ 95
"5-94
1B.48

-1B.15
Z25.%41

=14.85
18.81
-3.03

-10.56
3l.02

’10. 14
18.48
=-2431

1. 26
10.23
—1198
10.56
-T.92

3.63
13,20

=-20.13
15.81
-2.58
11.22
10.89
19.47

-21.78
13.20

1.32

_16. 83
22.7T7

=27.29
1L7.82

~15.18
23.76
~4.95
10.23
7459
5.28
20.46
-14.85
2700
"5.61
5.9%
8.25
0.99
11.55
"'Bcgl
19.83
-1.32
~-8.58
25.41
-23.75
24.09
~13.29
9524
6,60
-16,83
33.00
-19¢14
14.85
264
=060
11.22
=132
11.88
=3.53
=3,.,63
17.82
-2%409
154,51
0.99
L.65
15.13
-18.81
21 .12
-B.91
1.98
10.89
~22a411
22,.11
-13.86
2e6%

17.49
Te59
""‘1065
17.82
~2+6%
2079
-13,20
22. 77
~0. 566
-1098
14.19
~-6Ha.27
.61
-4, 95
13.53
l.65
-11.88
27.06
~24475
15.423
"6: 27
"0’ 33
13.53
"17. g2
32.01
9. 57
11.55
-6.,04
14.85
le32
10.56
0.33
~-9.90
12.15
"'1.8-81.
10.23
8.91
"'100 23
16.83
"'15. 51
15.51
1,65
—9.24
20.13
14.52
D.66
"91 57

=2.64
6.93
20.13
~13.53
2442
-B8,.25
17,82
-06.93
15,18
5.94
-10.232
19.14
-9,390
1.65
264
6.93
ll'n?.g
-13.86
AL
-210."3
10.23
5496
~B8.58
17.16
~11.858
26.40
"7.26‘
l.%8
20646
-3.91
20.40
4,29
Ta 26
6.93
_12021.
16.50
"'8.25
0.33
16,83
16450
-8.58
G.62
11.22
~21.78
26.73
=-13.20
3.30
12.87
—16083

66

T.26
‘21.31
3Z.01

-20.79
27.712
-9.57

12,86

4,62

[1;60
14.52

=14.52
23.10
- 092
-1.656
11.22

033

5.28

=13.20
1617

-16.50

363
14.95

~-12.53
16.83
~2.97
16,50

303
-3.03
26.73
"705[)
2277
-1,32

0.99
12.87

-10.23
1205"!‘

1.32
-9024'
18.48

-23.79
12.54%
~0.66
-BISG
18.1%

-20.03
25441
"'5-61

~10.56
21.12
"22.7?



APPENDIX III

THIS APPENDIX PROVIDES A LISTING OF FORTRAN PROGRAIIZ USED TO

O3TAIN SOLUTIONS TO EXAMPLCES IN CHAPTER IXI AND ITI, RESFECTIVAILY.



FORTRAN

0501
0002
0003
0004

0095

Gao0s
0007

0023
0409

0010
0011
ool12
0013
0014
0015

0016
0017
o018
0019
0020
0021
on22
0023
0024
0025
0026

0027
0028
0029
0030

1V 6 LEVEL 21 MAIN DATE = 77067 Y

DIMENSION P{B,8),CVLR,8)Y,R{8:8),N(8,8},C083,8)
DIMENSION AT20001,8(8),C(8),0(8),H{8) RMS{TE},AEPS(10)
21 FORMAT (6134410
22 FORMAT(ILY /7 /7P ATIITII I FTT PP P2 P07 P2 PP 027000777
Cot' INDEX® 428X ,*GRUJPS OF {1X8) DATA VECTORSY)
23 EORMAT ¥ iommeidode ¥y DXy 8 sm ok sy ook neofo de i st ve e o e ok e 3 e e sieofe e o e e o 0
' q,l*;4»¢-:°°~v¢#N=cx-=~#*%*¢*+$*******#*l)

24 FORMAT (2R41342%X:8(FT,242X)) )
32 FORMAT({'1',15X4'VAR IAHCE"',F?.Z,lOX,'MEAN=',Fﬁ.Zv!qlﬁX,
OV vyt paine i o J O, Fiomms kiRt , /)
33 FORMAT{ZXs3(5Xs4HEPS=FQ, 6'10X).I,ZX,B(5X,'$$$¥$$*#$$$*#'
CelOX)y/ /)
34 FORMATIIX (3{"# OF VECT ' +2X"RMS DEVIATION 43X}/ 1%,
CB( oo doere i sy :gl'?x",,“:,.*k,.,,.;,.c "‘:J*Pl'ax}}
35 FORMAT(/ s LlX 32 (23X I3:9NyFEITX)}
M=2000
K=8
L=10
JJ=HM/K
NUM=K#K
[ e e 3 e sl ooz sl e s vesle s B sl e o ook e g R ot ole ol St s e ek e ke sk g i iole e i i
C FOR E£Xe 2.4-1 THE FOLLOWING SLCCK CAN BF USED TO GENERATE
C GAUSS TAK RFANDCM NUMBERS WITH MEAN=0 ARD VARIANCE=D.5.
C IX=99¢9
c AMHN=0.0
C STA=0.5
c 00 30 1=1,M
C CALL GAUSS (IXsSTAAMHVY
C 30 All)=V :
C AND THE SUDRCUTINE TO BE USED FOR THIS PURPOSE IS
C SUBROUTIHNE GAUSS (IXsS5¢AM,V)
c A=0.0
c DO 50 I=1,12
c CALL RANDUILIX,1Y,Y)
C IX=1Y
c 50 A=A+Y
C V={A~G. D155 +0M
C RE TURN
C END ;
(G 25 e e i e e sje ol s e s el ot Sl ot e steseode s e v otesfo el oot kb e e el etk e sk sk ok ko ko e e e e
READ (5521} (A(1},1=1,M}
PRINY 22
PRINT 23
11=0
DO 9 J=1lydd .
HRITE(G+24) Jo{ALI+I1),I=1,K}
9 Il=11+K
EP5=0.0001
INDE X=0
DO 101 NN=1,3
N=0
c#t***##a"#*** 3 A ¥ e oo of ol o ol A 42 o e e e oo stk oofe oo e A e e sk e o e e koot s skl vk e de s ol e
¢ INITIALIZATIONS NECESSARY FOR THE COMPUTATION OF

C AUTOCORRELATION AND INVERCE-AUTOCORRELATION MATRICES.

DO 10 I=14K
DO 11 J= vi
Cvil,J)

i=

11 P{1,J 0



69

FORTRAN IV G LEVEL 21 MATN DATE = TT067

0931 10 PLI,1)=1/EPS :
€ % e 3k g ote o sl e e o oo e oo s o sl ae sl e sl o o o o o e ol e jeole Yo s ode oje ofe vl e ol e s vde e Sk ol ke el ot e e e e e

0032 11=0

0033 100 NO=0

0034 99 N=N+1

0035 NO=ND+1

0436 DO 12 I=1,4K

0037 12 HI1I=A{I+11)

G038 T1I=11+K
(€ 2% e e e e W e s ol s vite o st sl el s st ok e ot e e s e st sk ke e Aotk ek e R B Kl g
c COMPUTATION OF AUTOCORRELATION MATRIX.

0039 DO 13 I=1.+K

0040 DO 14 J=14K

0041 CVII,4d)=HII}HIJI+CVI4d)

0042 14 CO(IJV=CV(I,J)}/N

0043 13 CONTINUE
[ S de e s fols sy s sedear e e A2 kot st e o st o e shtle Slete ool st sl e e e e el e stz sl e st e et e o ek ok
P vie e ol ok ot Beofe s mn o o e e e vl sl dfe ol i sl S i sk R e ROl St e o e e ezl e e ek o sa e el e e s Rl s ke e
c COMPUTATION OF INVERSE-AUTOCORRELATION,.

0044 SCALAR=D

0045 DO 15 J=ls¥K

0046 CltJl=0

0047 DO 16 I=1.K

0043 BIII=H{1)*#P{L,4d)

0049 16 C{N=CLaI+R(1)

0050 15 SCALAR=C{J)=H{JI+SCALAR

0051 SCALAR=SCALART]

0a52 DO 17T J=1,K

pasz DLJ}=0

Ca%4 DO 18 I=1.K

055 BUIY=P{J,1¥=H(I)

w56 18 DUJII=DIJI+B(1])

0057 17 CONTIRUE

0058 DO 19 J=1;K

0059 DO 20 I=1,.,K

0060 RUJI3=D(J}*C(T)/SCALAR

0061 PlJ; 1}=P(J4T)-RI1J,I)

0062 20 Q0J,1)=PlJds1)"N

0063 19 CONTINUE
(e e =i 3 ke oo ogn ol e e e shok ool o o ol B e e o SRt sfeale sloe s 2 sfesfedesk Jogeofe et A ek e e e e e e el e e e

0064 IF(NO.,NE.L) GO TO 99

0065 CALL IKVERS (CD4K}
C % deafededie dp  de e G vedlo e deol o sp e e e e s e R S R e o s el S e e ek ekl R A e f ok e
c THIS BLOCK COMPUTES THE RHS ERROR.

0066 SUM=0

0067 00 41 J=1,K

0068 DO 42 1I=14+K

0059 COlI)=(COLTsJi=Q1Iyd))5>*2

0070 42 SUM=SUM:CO({1,4}

ool 41 CONTINUE

0072 AVG=SUM/NUM

0072 INDE X=THNDE X+1

0074 ‘ RUS{THDEXY=SQRT(AVG)
. Se e ok e e siome o o S o e e iz el o o 0 e an e ok e ofe sl s s odevle ok R e e sl e e o koo ok i kR p sl Aok e sk A e &

0075 IF(JJ.NELNY GO TO 103 '

0076 AEPS(NN)=EPS . .

0077 101 EPS=EPS#100 - '

e ok olesk e sl op ok sk s o ool e s olole o sk sk sl v e ook sk sbeale sl ol ool ok skl ook ekl gtk ko ol ok



20

FORTRAN IV G LEVEL 21 MAIN DATE = T7067
c COMPUTATICN DOF MEAN AND VARIANCE FOR THE 2000 DATA PDIMTS.
0078 AVG=0
0079 onN 103 I=1,M
0080 103 AVG=AVGHAL 1)
0081 AMN=AVG/H
0082 SUM=0
0083 PO 104 I=1,H4
0084 104 SUNM=SUMELAMN-A(T) ) ¥22
0085 VAR=SUN /2000
0086 STA=SORTI(VAR}
Gk kg foarfognioiol e fogpdosk oo o sk oo o dek oo kool o ksl B o koA e g
ooav PRINT 3245TA,AMM
0088 WRITE(6,33) (AEPS{I},I=1,3}
0089 PRINT 34
0090 DO 130 I=1,25
0091 J=Li1
0092 ' 130 HRITE(G6+35) JoRMSTI) s JsRMSOI+20) 3dRMSLI+50G)
0093 STOP

0094 END



FORTRAN

00Ul
0032
0003
0004
0005
0006
.00a7
0008
Q009
0010
0011
0012
0013
0014
0015
001&6
0017
0018
00l9
0020
poz21

1V 6 LEVEL

10

20

.

21 INVERS

SUBRQUTINE INVERS (C4N)
DIMENSION CIiNsN)+ALLD24)
K=0

DA 10 J=1+HN

PO 140 I=1,J

K=K+l

ALKY=C(1,J)

COMTINUE

EPS=1. E-7

CALL SINV{ANSEPS,IER}
IF {IER.EQ.-1) ST3P
K=0

DO 20 J=14N

DO 20 I=1l,.J

K=K+1

C{I,d)=A010}

IF (1.EQ.J} GO TO 20
CLJ,1)=C({I,d}

CONT YHUE

RETURN

END

DATE

7067

71



FORTRAN IV G LEVEL

0001
0002
0003
00C4

0005
0006
0007
0008
0009
0010
001t
00l2
0aQ13
0014
0015
0016
0017
ool8
0019
0020
0021
0022
0023
0024
0nzs
00726
oC27T
goz28
0029
0030
0021
0032
0033
Q034
0035
0036
0037
o028
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
0051
0052
0053
0054

21

22 FORUATI®1T 47/ 4"

21 MAIN

DATE = T7069 ve

DIMENSION PU3,2},003:3),R0(3:3),0VI2,33,C0(3,3),A13,3)
DIMENSION BI{3},CI23)yDU3},HI3 4 VI3Y4SVZ(343) 4V213:3)

FORMAT(GX, 12)

# OF VECT.® 48X, "AUTOCORRELATION MATRIX? 47X,
CSINVERSE OF AUTOCORRELATION'; 9X,y *CROSSCOURRELATION MATRIX¢,5X
Co ' TRANSFORMATION HATRINT /o ¥ sl fosiotng ¢ g X o 4 Solfesnok koda oo o
C g Vobmsksidordslde €y T, ¥ ek sasnesh ok e seede
cl ot B e R S R S A S H S £ VA A 85X ' [Pt S ol 8 8 oy a2 B £ SR P | )

O G,

23 FORMAT(/416%:3{F943)+5Xs3(F843),9X,3(F3.31,3%,3(F8.3))

24

12

11
iol

100

16
17

30

20

40
50

FORMAT(4F2.0)

K=3

EPS=,01

NN=48

00 102 JJ=1,3

N=0

DO 11 I=1,4K

00 12 J=1,K

CVIIsJi=0

VIti,d)=0

P{i,J)=0

PLI;I)=1/EPS

V(iIli=0D

CONTIMNUZ

PRINT 22

M=0

READIE:24) CLASS,y(H{T),I=1,K}
V{CLASS)=1

N=N+1

M=HM+1

PO 17 1=1,K

DD 16 J=1,K

CVLT s J)=H0T1)=1H{JY+CV LI, )
VZI(E2)=VOTI)sH{JY+VZ(T4J)
SVI(T 4 dY=VZI1I 0¥/
COLT+J)=CVLiTd)/H
COMTIMNUZ

SCALAR=D

DO 20 J=1.K

CiJi=0 S

DO 20 I=1,K
B(I)=H{IV*+P(I,J)
Clal=Cla)+B(1})

CONTINUE ’
SCALAR=C{J)¥H(J)+SCALAR
CONTINUE
SCALAR=SCALAR+])

DO 50 J=1,K

D(J}=0

0O 40 1=1:K

BIIN=P{Jy TI&HIT)

BN =D0N+B(]]

CONTIMUE

CONT INUE

DO 70 J=14K

DO 60 I=1,H%
REJ;T¥=D(J¥SCLII/SCALAR
POy Y)=Pld,I)-R{J,1}
Qidy 1 1=P{Jg I} %N



FORTRAN IV G LEVEL

0055
0056
0057
0058
0059
0060
0061
0062
0063
0064
0065
0086

0067
0068
0069
0070
0C7}
0072
o073
Q074
0075

60
70

T3
T2
71

110

88a
102

21 MAIN DATE = 77069 73

CONTINUE

CONTINUE

DO 71 J=1,K

DO 72 I=1,K

SUM=0

DO 73 L=1,K
SUM=SUM+SVZJ,L)5=Q(L, 1)
ACd,I1=5SUI

CONT INUE

PRINT 21,H

DO 110 J+1,K
WRITELG,22) (COUJ,T)el=1 K)o (00JpT)oI=1,K)(SVZLI,I),41I=1,K)
CylA{JaI):T=1,4K) :
ViJ}=0

CONT TNUE

IF(NLEQ.NNIGO TO 888
TIF(l.EQ.81 GU TD 101

GO TO 100

Mh=1%

CONT IMUE

STOP

END
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Thig report discusses some aspects pertaining to a recur-
sive method for inverting real symmetric matrices. The use of
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interest in the following areas of communication and signal
processing: (i) digital filtering via nonrecursive filters, and
(ii) pattern classification via a least-squares minimum distance

classifier.





