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MULTI-SENSOR DETERMINATION OF SOIL MOISTURE

1. Introduction ,
The Guymon soil moisture data set which was the source for the analyses
reported by Hajic (1981) was revised.* This revised Guymon data and the
Dalhart soil moisture data collected on August 14, 16, and 18, 1980 have
each been grouped into four field cover types for statistical ana1§sis. The
Guymon data is grouped as bare, alfalfa, milo with rows perpendicular to
the field of view,Aand milo viewed parallel to the field of view. The
Dalhart data is grouped as bare combo (including bare stubble, pasture,
and millet), stubble (including vegetated, disked, wheat and mulched |
stubble), disked stubble, and corn fields. Tables 1A and 1B show the
data collection fields and dates for each covér type in the Guymon and
Dalhart data sets respectively. Tables 2A and 2B summarize the variables
and associated symbols used in the analysis. Prefix and suffix symbols
are explained and data set names identified.
The organization of the analysis summary is parametric in field cover
type with the same types of analyses performed for eéch cover type. It is
»preceded by an overview with summicvy graphs which combine selected analyses
to compare the effects of field cover. The analysis for each of the cover
types is presented principally in the form of graphs and tables with only
brief commentary since in-depth examination of these resuits has not yet
been done.
The remainder of the report consists of tables of wlementary statistics,
correlation matrices, and single variable regressions. A concluding chapter

summarizes selected eigenvector and factor analyses. The elementary

*per revisions by TAMU, Spring 1981.
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statistics provide the mean and standard derivation of all variables.
lation matrices were determined for high correlating sensors and for
corre]étion between soil depths. The highest correlating sensor types
for SM02 (Guymon) and FLDO2 (Dalhart) are summarized via tables of the
intercepts and regression coefficients. These variables represent the
values of the flight Tine volumetric soil moisture in the 0-2 cm depth
layer and the field average volumetric soil moisture in 0-2 cm depth

layer respectively.
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Overview

This overview is arranged in four parts to show the effect of cover
tybes. These include the raw data, correlation coefficients, single
variable regressions, and stepwise regressions as derived from the highest
correlating variables. A critical and intensive examination of all these

preliminary reports remains to be done.

2.1 Cdver Type Comparisons

A large number of variables are being compared in this analysis.
Explication of the effects of single variable changes in the analysis is
complicated by the fact that comparisons of sensor types and responses con-
tain the convolved effects of multi-variable changes soil moisture
profiles, cover types and soil textures. In some instances, the effect of

a single variable change is approximated via the regression equations.



2,11 Raw Data

Consider first that determinina the effects of cover types is dif-
ficult due to the fact that the sets of fields have significantly dif-
ferent moisture profiles. Figures 1 and 2 show the mean values of each
Tayer plotted at the mean depth of each soil sample layer. Thus the mean
scattering cross sections, Figures 3 and 4, incorporate these effects as
do the plan view direction modulation for the milo fields (viewed parallel
or perpendicular to the rows), in Figure 3E.

Soil textures also differ from field to field. Tables 3 and 4 briefly
show the varjation in textures of the samnled fields., Lees (1981) dis-
cussed the analysis of the soil texture vs soil moisture of the Guymon
and Dalhart data sets, therefore these tables have been included here for
comparison only,

Noteworthy is relatively smaller excursions in mean scattering cross-
section of the MV 1.6 Ghz sensor ( compared to all other sensors and
polarizations) as look angle is varied, This is particularly evident in
the Guymon data sets for all cover types (Figures 3A - 3D). It is sig-
nificantly less evident in the Dalhart data sets (Figures 4A - 4D).



5y 3¢

3z

o i I Ii
* | m
| L
| 1 i m
$is - ’ !+¢... $88 1541 1504} FANT e 344 +
] 8] | M | i
il e | i
: SL3 186} L9044 TR FFURSE IORES JRIS1 (S0 i1 158
1] |
1 * k_,
] ! _ I ;
L ITEL IHIET OT: 10334 SRAA1 18471 PLES: THBY L3434 LETEL 2201 3 it 4T3 IRER] 13341 14201
394 FRE34 BRER1 (21T [} covee soves sonss 55531 53347 (3601 L4 : 1 (3323 SPSE1 (23

— $
SITEE IET24 IIL1 1388418851 13084 o8t

SSSSS SR553 IONNS Se.

24 28 30

x4

w2 yz920

(UL UL I s

. Al M )

-q-

Volumetric So\l Mojsture 9o



4

26

———

i . . m [} , . 1 ! w _ ] i 1
G 54 g A A it ¢ | ] 54 ! ; : | | { e 1 1 : : R o w w.
: $ | i } i | { { { { H | | | M i !
5736 52 5 A L A 0 0 T ) G 0 FRE R I S
i ik I LG S Al Al g AR e e el U s S el e LI 8 L e o] e Rl
= gisits i | i { { { i i i { { | { fiisifiiiiht :
e it N o
i3 i ! : ! | | ! ! : 1 u | ! [ |
- : b b e et Bl e B I o R Lt S IRAe! oy that 2 B faan et Bt] (E
it _ m i | { | : m m | | | | | I (1
: i i 3 | : g SETCRT R T Sk s 1 1
1 ) 9 Y el a1 Wk [k P B B 1 N R 0N 85 S5 S i T N Y 34 503 Ll )
! | i «M t i P S P 11 B i 8 | M Al L) DRSNS 21 1
T R R T U S L Y R O P A A
- £ 4t i 2 MR o i o 5 _ : _ 1o poet it e g8 . B ik s 1T 5
Pt e : e : : e T e e e B e N -
i - { { 1 ! - { M i H 1 89 3
7 1B IS LB W (S TP O RO CHOM RS GO [ IR A 8 e ;R 4 (0 ) 1 8 9
AR B0 A S R MR | ]
] | 1 ' ] . '
w . Julike 1 w. i e “ -t 3 M i e e W 5 108 m.. HER 1S L1 1283 13323
7 S R WL P 8T SO M ) (UE PR B i 9 O R RN EAOF IEEN 4450 AN [ETOY i
Jiisipe g .r it 13t BUH w ; ! 2 i i 21 184 1 %) el HIH % ik RH R L
m | _ m | HH _ ﬂ 1 R g u | P
TR R if | " FERE S{E) GRET) EOUES TR JEORY EBH 0N T e et | :
ikl - SRR FRYET EOEBI FReRt HIUS] BES1 I3R! RN T ot vt SEETES 3351 (WS 23 12031 1130114 K1 13133 LI E331 L3381 1 13 13081 15334 133! U
: i | | i c....l,.\rl | m _ W { _ W M i
R S s e S e B HM S
R N B OO 9 .. o ) AR 0 YO R O | 1k i
1 I3 TR R Bh T dud R e e o 4 a8 SFect LSEB M N1 1011 L1881 18301 el (4B HARL (i1 HIEL ST 139805 3231 L4 13 -*
'l | \ | _ } | i . | i : H { 3113880 1o58e 1443
T e 1 N i T I | i T S
_ | | , : | . : 1
i ~. R s e e e ‘1 sl e B e ttT..
B T | T i
4 53 S sl S be e 64 basa s -id ". PS SU00 US4 LOUTT FOOEE SORTS TS w.”' . S thad Lt S S
55 TEH ERE 1250 OO o v L e 458 i (RS3ROSR TS ST R i1 A 1388 3
. 1 Y AT A1 At e R S L B
i | ~ ! | .“ : { i4¥ «..
W F SR T e wuit adt 199 | ESE 1631 FRER HSER 1S0H 113 L3EE ./L ~. RI31ILL81 12280 1L et 381 1123 FEEL 13SLL S
. } sl
H * ,./ ! } : i 1
: ...Avi e Rt {.r. ] ALl et 1. -
$ | 3151 iaeed 135S] ISeES | “ H : hn } | | * M
ot , S S ML ) 8 1 sl i ivid (1 1
i : L i e 111 {i 8 .
: T T A L T il T
m

— .
—————
e

o nen

W2

VUMD S unn

s

Q
~

—~2Ao7 Moy

“wo

'8 20 22 24

Volumetric Soil Moisture

(4]

Iz Iy |

'

Vo



s

et

w Dat

— -

b
JSDDE Sungn F9Pe ¢ .
14 e i
i "

T

’b;;'ﬁ—' f

{

i} + i
i ' 4
i } i
. i e R SRS TR
) } ' '

35

!

~ing .
¥ i

1

i
S S T .

2 rixe 2o S0 S5 "‘4‘""‘"2

e

s

3o

|

man .

"4

6

B

5
Deg rees from nadir

T

20

i
3

13
. +
. ‘
- i
s $oee
—— ¥
!

19
Look 4.«91@ —

10

" Ny

(UL LR R




¥ A

35

: |

{ 2 ! |

53343 Ftw.i.? - ] i e , SEIEL2 13334 Sssws i 8s o

4 : | | |

Y . ” - s
F ot ” | | | ,
[ o S O e 31 135 w e s el

T +1 - TL :

i | { ! !

5 | /

P

ty

_ L ,
‘ ¥ 1 M |
} M  F ! ! | !
T i 23k B ST rRaRY MESE] 10N AR 981 1L 11 R \ it i
taats k. r 3 i .rl i | bl
3 } : { | M
i i [ & * \ . :
{ i i
i } w\ *

N
T

<4 ~ .

20

F—t 1=
L ]
/' h t }
t
4
p=1

T
i

- &4

31 IS T
veeah
3

T

L

s

Leok /4n51¢~ Desrees Lrom Nadir

10

o e T
B3
{ siot}
- 4 3
i !
H
b
i
¥
a3 83

25353 ISR SR 18R 50t 3212 1220 120 A
t i

U B B T UTH T T s . a9




T « ] n 1 T T T

— B O o e hotoe g

| { | { ! { i : i ..

A0 N T 0 N i ML R

H1eh ._.Lu,.wy S e il e il A ] 4 B i
8 0 o 0 e 0 . 0 2 N

| A5 A O T ,
...... 44 Taant HERSS SESRY FEESS NS M :.m:. $ “d - L q iy

egeliodoll voes

3
14
{
1
‘
i
I
H
i
1
i
\' ‘ ' i
%—‘N-‘-
T
i |
¢ —
-
e
13
s
1
S~
- =
1
3

¥
+
{
}
1]
i
i
—fom
f
i
+
\
e —
eE
t
$
+
t

zs

OF POOR QUALITY

ORIGINAL PACE IS

o
Look An&'e

-
* : ! A 3 ks ik Y el 458 T
it i i Al
HEi ! i | 331 13!
~ 337 L34 i1 .... : s 13131
i i Hil
i i SR
Y =

-

L L IN ) (UL U TR ey




—t—
e

=

=
——

=

§
13
¥
i
i
s evea
b
i
g e
, :
i " 1

H i
— g gty e e _.4[_& o oot

: ta
! | 8 &3 i i AN 91 b33 ceeeficaddoaes
4t A b e a.%im al AT | i \\ * * ”

>

3
L
1
—

=
o I
. 4
4 i -

_nub s

Bty
“0

-‘*--—41-- e

—— e

4

+
g

4

i

:
B S

!

T

’*I"";—"T' : e5ms S et S R S

|
)
e e

v _.-_...}.V.q,,.-_%.-ﬂ..,.-z._ﬂ
: t :
5%
t i }
T
{
i
—t e et
1]
i
3
\

==
-y

i
?

4 -t 4+

l.‘

i
:
e
i
S e S

58 1

h *
}
=S B
3
3
3

0 rmn (0L LR R R

-1 -

P'Om qu;r—

Look fqnglc~ chrees



ITY

FAGE 19

ORIGINAL
OF POOR QUAL

{Ri

"o rnsy

LUEL JLIE ]

LR R

:
e

L LLLM




4L

&

H
- ...4..»..—.-‘——*-.-..._
I T
= b

"":*“‘P"""
'

L

grperee

Look /4'\3‘6- Degrees from Nadir

b 1 ! 4
e et g s

i
i { t }

Fi
A’

H

H

1

i

3

k3

i
B

i

- -

13383 CATES TRRTT SS2TT L5133 13T Shu ey v
;:.;’_‘.1 13 38!
s

* : ?

. ' I

$ ! :
oot ietts dal Landl tesee SESSS SS20 TSN SST20 130
St =3 : {

9
i[cb
L
X
|
P\;
-

22
‘8
K
0
&
2
-2
®
10
-4

8
k3

0 um LU UL T T T e

— —_— - d—

(S



GINAL PAGE IS
TY

OF POOR QUALI

ORI

Yo

......

5

t1 3

w0

L :

]

I

® oM

LU ULTVE T Tl T L

e

“s

-[‘(_

LOOk /4"3‘3 -Degf‘c’es €rom Nadfr-



i
13
S
!
—
1
—
=
:
!

e 5
ot

.

o
=

1
T,J

i B e R I i S B
{ i | i | { ! | {

vs

Look 4n3(a~ D%/‘ees Lrom Nadir ~18-

4 ' :
et
oRs | i

—0..—-L
" !
8 - -
‘=2
{
A e
{
=
$
-
.
1
1
|
!
i
: i
1
!
|
> oxala
|
]

“0

LTI I S i St

P———
: ¥
4 3 P — 4
§ 841 3wy
i o | i
—— e

T
1

: o
i

Fipe T
o e

ASo

(2

'

e et
i i
1} i

2

ORIGINAL PAGE IS

OF POOR QUALITY
E
s
—
!
ks
1

i
-
e ko e e
'
!
‘I\

20

\*\

i
3

|

i

: ! *
e
t |
HE
==
b
\
N

+

oy

e

Lons SSSSIDEAS TR S
' .

Seliestit

i

0 ey BIOmED M unn jevete s

5

1

/



SIS SEEES SUSSS SENNS TN .

i:--.%‘f-.
i {
HETh

! {
_ % ISRT EELL ISL1 LEO
i |
225 =241 E80 Tl N1
| |
i ; .
| ! i
=321 3301 LA B
H I
| |
+ -4+

— ﬁ’

|
e —

LETY 53231 I

5

3o

20

(-3

o

25

1

%
™

L M

n a8 * 4

WMD) e % MY M

s

]

-36 -

=
-44

had r
|
1 15144
S SR T RO REH 700G G 0 3 01 1 AR 17 A L el 1
¢ |
t
{
213 P88 ISHIN IREST IBOR1 1327, 43331 JRTILAUE1Y (43 BREL 123410881 (SNHY LISRY SRR BR351 L1 124 " 4
- M ‘
il i w : -
...... m 44
1 o
i
. ! 3 5441 S8 gl
-1 B e e i } H
i i FE3 TEEHY (HTHE RRN1 VO & fHi
k4 Q -

Leok 4n3/¢ ~ Dearees Prowm Nadinr



DEPTM =2 e,

ORIGINAL PAGE 1S P
OF POOR QUALITY
Fud w Gama s . wi®
7 k1A 17.0 39 9 » 0. 4984 0. 2467
T ik 95 4ad . 0 4906 0. 2659
| £ 2 382 b S D & T S,
2 b 2A 15. 0 a1. 6 » 0.473% 0. 2981
| & 2x 8.9 42 4 0 4924 0. 2661
A4 32.0 - S e .0.2383 0. 1639
8 & 2. 9 33.2 0. 4004 0. 2091
- 7 214 0. 4 + 0 23528 0.2482
_"‘_2; ' & e G- | e 0O 4087 Q. 2218
8 10 25. 0 33 6 0 4108 0. 2132
£k 28. 2 32. 6 2. 3981 0. 2064
14 43 3 272 ‘0 2389 0. 17232
L 19 29. 0 32. 6 * 0.3963 0. 205%
$. 17 20. 2 a2 4 0. 4635 0.2%58s
R-- 19 318 38.0 0.4128 Q 2302
R 20 30. 0 34.1 0. 4015 0. 2123
8 a1 32.5 33. 7 0. 3988 ©0.2138
- RRREEEE N SRR | VT USSR - 15 7 . | SR N 1 ; J Gy
[ 2.0 4.7 0 4729 2689
o Ras 21 % %2. 3 0. 5120 0. 3033
B 26 22.0 43 9 0. 4719 Q.2478
= 31.0 31.9 0. 362 D 1994

-20-



Tabl\e ORIGINAL PAGE IS
o OF POOR QUALITY

DAL uper
FIELD CAPAC.TY UALUES

Giale  ASMd  QCk#y Fe N] g

. N9

= !
J 0. 1887 » J el
2 - ( 36
9 1. O 0. 2052 0. 0962

) a2~ O >
\T 18. O 1 S

) t7 0. & (
4 2119

£/3(81

-Z‘-



‘*\2.1.2 Correlation Coefficients

The effects of scatterometer look angle, frequency, and polarization
on correlation with volumetric soil moisture in the 0-2 cm layer is shown
in Figures 5 and 8, Significant is the relative!y"constant correlation
of the HV 1.6 Ghz sensor channel for look angles of 2 10° in the Guymon bare
field data set. In comparison the HV 4.75 Ghz channei for look angles of
2 10° in the Dalhart bare field data set has relatively constant but Jower
correlation coefficients. For the latter set the MM 4.75 Ghz shows no
correlation.

Note also the great disparity in the correlation results of the .4 Ghz
HH and HV sensor. The Guymon bare field data shows increasing negative corre-
lations for the 44/ polarization (with increasing look angle) and essentially
no correlation for the HVYdata. In contragng the .4 Ghz HV sensor ranks as
one of the highest in (somewhat constant) correlation for the Dalhart bare
(combo) field data. The .4 Ghz HY data shows a similar and somewhat lower
correlation trend. These discrepancies have not been explained.

Throughout the data ana\ysisﬂr§1ative1y little difference in results were
found in comparisons of the field é;erage (FLD) Qﬁiline (SM) soil moisturg
sets - most analysis results are also similar to those reported last yengg;
later data editing (Hajic, 1981). |

Figures 6 and 9 show correlations with passive microwave sensors,

Figure 7 simi]arly shows the correlations for the Modular Multispectral
Scanner (Guymon) and Figure 10 for the Thematic Mapper SimuTator (Dalhart).
| A comparison of the coefficients of correlation of the sensor responses
. with the volumetric soil moisture measured at progressively deeper layers
ris shown in Figurés 1].‘12, 13, and 14. The depth is plotted at the'midway
‘rpdiht for the layefsA6~2, 2-5, 559, and 9-15 cm for Guymon with 0-2, 2-5,

22



and 2-15 cm for Dalhart. As a reference, the correlation of the soil
moisture at each depth with that in the top 0-2 cm is shown. Since the
latter is shown to remain relatively high and almost constant for all

cover types, except bare, no conclusions can be readily reached regarding
the distribution of depth to the sensor response. The generé]iy high corre-
lating scatterometer look angles of less than 25 degrees ake shown. This is
to show the significant effect of a relatively small change in look angle on

the correlation.
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2.13 Single Variable Regressions |

A compariscn of the linear regressions with SMOZ and FLDOZ as
the dependent variabie parametric in cover types is shown in Figures 15
and 16.v The scatterometer regressions are for look angles less than 25
degrees as the independent vériab]e.

The standard error of estimate of SM02 And FLDOZ for the scatter-
ometers and passive microwave sensors are shown in Figures 17 and 18.
Note that.for the Guymon data the highest standard errors are recorded by
the cross-polarized scatterometers and specifically for the‘alfalfa fields.
The bare fields evidenced the lowest standard errors. For the Dalhart
data the parallel-polarized scatterometers tend to follow their crdss-
poTariZed counterparts, especially in the higher look angles. The combined
“stubble fields tend to show the Tower standard errors and corn the higher
standard errors. A summary of the cémp]ete set of one independent variable
regression constants showing effects of cover and Took angle is‘summarized
in Figures 19 and 20. Note the t&pica] progressions up and down the line
as the look angle is varied for each cover type. The Daihart data is
particularly interesting in that the majority of cover types with the
exception of corn, tend to parallel each_othervthrough the various look
angles. The graphs also tend to lay close to a linear projection through
the axis (Figure 20). This is true for all the Dalhart scatterometers and
the passive microwave sensors excluding both the HH and HV 4.75 scattero-
meters in Figures 20F and 20G. The 1at£er sensors are Vefy unique in
vappearingvtovbe relatively insensitive to a change in look:angie. :

The calculated sensor responses necessary to 'predict' soil moisture

values of SM/ FLDO2 = 0%, 5%, and 15%‘are»shown in Figures 21-24‘(Guymon)

and Figures 25-28 (Dalhart). Note that such calculation does not adjuSt‘
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the soi) moisture depth-profiles to conform to & common, single profile for
each cover group. Thus direct comparisons to determine the effect of
single variable changes are still confounded by such convolved and dif-
ferént effects. Notice that for the bare and milo par fields the required
HV 1.6 scattering coefficients are within about 1 dB. but in general they
both fluctuate independently of the other cover types, moisture percentages,
and sensors. The other covers, alfalfa and milo perp., act independently
by sensor, however, they remain relatively constant throughout the range
of moisture percentages. The required HV 4.75 scatterometer responses
appear to be the most similar to each other and consistent with varying
look angle as the effect of each cover in Guymon data is examined.

The Dalhart data analysis of the corn fields (Figures 25A-28)
- shows the effects of, possibly, the 'psuedo’ coherent backscatter
caused by the vegetation. This is also evidenced in the ‘oscillatory’
nature of the variable trajectories (in factor space) for the 1.6 Ghz
HH and HV sensors (see Figure 37). In sharp contrast the 4.75 Ghz HH
and HV sensors remain in a relatively constant (factor space) position.
Note particularly the nature of the 'required responses' to predict a given

soil moisture vis a vis the curves for the other less vegetated, covers.
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2.1A4 Stepwise Regressions

An overview of the stepwise regressions is presented parametric in
cover types (Figures 29 and 30). These are summarized in the sequence
of the variable selected and the combined correlation coefficient. The
various steps reflect the maximum correlation coefficients successively as
highest correlating sets of variables were determined. The regressions
were determined primarily for the SMO2Z  (Guymon) and FLDO2 . (Dalhart)
as the dependent variables. The highest correlating sensor channels for

each sensor type were used as the source of independent variables.

The microwave radiometer (HC in Guymon; HL in Dalhart) consistently
appears in the stepwise regressions for all cover types. Similarly
evident are the 13.3 Ghz VV and 1.6 Ghz HV sensors. Note that the greatest
step increases of correlation for added sensors occurs for the Guymon

milo parallel (but not perpendicular) data and the Dalhart stubble data.
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3 Rl6HHL20 33 -14.6393935 2444539611
- R16HHL25 33  =16.16060606 2.83658459
© RL6HHL35 33 ~18.43030303 ' . 3.02443020
. . RL6HHL40 ' 28 ~19.42142857 2.92566639
% *uRléHHLAS————§—25——-—:————4=20oLLZ00000——L—<-—w——w—2f1&283220
8 R16HVLS 133 . -18.07575758 1432004505
g - R16HVLIO 33 -19.72727273 T 1.73372300
§€«; ® ~R16HVL1S | 33 =20 '&.DIQ'ADQD - 2 ‘;Q?"Tlﬁ_ﬂ_lg________:____
§§  R16HVL20 33 -19.94 848485 3.14007576
% _”RleYLZS 33  -20.28484848 . 3.47240202
% —R16HYL3S - ' 33 | =21 53636364 . 3.68415680
% RL6HVL4D 28 -22.19642857 . © 3427770043
a RIGHVL.. 25 -22.47600000 T 2.65867762
,-ML-S——'_—'———-AA —=14.92812500 - : 713&4_/,561 -
" R4HHL10 . 64 . =19.21562500 2.62268605
R4HHLLS 64 -21.93125000 2.25145237
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( (o ) VARIABLE MEAN - 5TD DEV
R&HHL 20 64 T =23.27812500 3.25437282
 R4HHL2S.......obb o .\ oorrem26419843T50. ... 2466240685 . . __
PRGHHL3S ° 64 ! =31.75625000 2.39754339
TR4HHL40 58 T7232.00172414 03163502
R4HHLAS .. 8L _ . =32.33333333___ 2424505382 oo
+ RGHVLS 64 -26.28437500 1.94921382 |
** R4HVLLO _ ‘“f*“:t““”““ =29.44687500 2.55417298 |
: L R4HVLLS 64 ~32.28125000. .. ..o __ 2401146515 _
: R4HVL20 66 | -33.14531250 2.81119811
: ' RaWVL25 - 64 -35.84375000 “3.4s979806
§ : QﬁHVL35.m,”;”a64, 139428281250, .. . 4uS8TT876L . ..
- R4HVL40 58 -38.95862069 4.47609771
g . R4HVL4S 5L -3e.35882353 "WTT'*'deéiiaaava T

RISHHLS. ... : . .26 . . e 4e%9692308. e L@ TT6L0TSY it

R7SHHLIO ' 26 ‘ -0.04576923 1.94015499
’ ~ RTSHHLLS 26 -4 11115385 T erestats T
: S RISHHL20. . ..26.. . .——=6.T7230769 1.8301482L .
j - RT5HHL 25 26  =8.00076923 : 1.86171302
g  RT5HHL35 24 -10.22625000 2.02674469
%; —RISHHL4O 24 =11+12875000- - 2.06425755 e
§§ RT5HHL45 20 ,. ~12.55400000 - © 2413908342
§ +* RTSHVLS 26 =4431730769 1.33050835
g{ . ﬁJSHVL;,c'),, \25__..' ' Y . Laﬁgioa - ' 1372090341
%i é?SHVLiS 26 -13.18807692 2.11600382
@ s RTSHVL20 26 -14.31692308 ’ 2.58109243
o RISHWL2S— 26 =15.89£53846 2.89154207
_R75HVL35 24 -18.90625000 | 2.59868665
RT5HVL40 24, -18.81833333 . 2.48688502
t ;
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}:"éfeu) VARIABLE GWWA MIIo Pa' ME AN STD DEV
 RI5HVL45 20 =20.91100000 | 2.45448011
.-RMMS4 31 0.73967242— — " 0.37178386
RMMS7 31 0.67645161 0.37617858
- RMMS8 31 1.12935484 0.48288671

aunss———————-AL._-____—~__3.315L5L2&__—_ﬁ~ 1029916350

- RMMS11 70 25.46085714 440484672
" RHL 35 270.34285714 12.90862196
; mn 38 274.18055556 12.42561781
: ", RHC 36 277.41944444 " 13.07127318
g . RFLDO2 70 9.69428571 6.57945607
; - RELD25 20 12.83142857 §.99423740
»  RsMo02 ' 72 +9. 70555556 6.57007490
g LRsM25 . 12 12.92083333 6.34534181
. RSMS9... .. 0. T2 16.68333333 6.39830523
RSM9L5 72 21.19583333 6.26698116
. RSMOLS™ 72 17.66250000 5.63718633
P RSMS3—— 72. 2318750000 4+69716539
3 RSM3045 T2 23.93194444 3.94268181
g RPRTS l7é' 24.91527778 4417263587
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l3.3vvuo ‘11.8‘1 c.029 A78
l.oHH LIS .70 l.679 - (7]
LeHVLIS 33.00 .14 196
MHHL/IO 3.35 -.32 Ol
HHVLZ20 ~5.47 =45 O3
Y4T75HH L2S 2/.93 .52 444
4.I5HVLIS C6.92 1.30 A4
MMS 4 5.949 3.55 oky
MMS 7T 5.85 H4.08 07
MMS & 6.03 2.28 03
MMS 9 8.¢1 OO o
MMS 1/ /18.70 - 2417 OF
MFMR HL 85.45 -. 28 .31
MFMR HC 79.48 -.25 .23
MFMR VC 76./0 -.229 e
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E lem en tory ls'ec‘f"sf;csz STATISTICAL ANAL
: 6;1?MnUﬂL:4é2u:£ﬂLwiaa '
varmagte /N |

ME AN STD DEV

Table
A4

» ’

T A e rywma—r ew W TSP R TURSNE TR S AT LA R et et ot (941 B AT BT L TR B AR i i v i - b oo ——

. A13LS 40 ' 2454750000 3.09764075

T g SO ts TSy LW Pese B amahe Y

e e s 436w Cevee

Al3L10 -39 -1,43589T44 . . 1.86568559

- AL3LLS - 4025431 000000 g ioeme - Aw 44147360 - i e
A13L20 40 . . =8.22250000 " 1.25483424 '

A13L25 40 . . . =7.44000000 1.11166311

AS-318-68

- AL3L35 . . el 38 .= 1 080000000 oo s . 1410085661. .. ...
Al3L4C 36 . -11.26111111 l.23248362

CAean g s e -t —

AL3L45 31 ~11.02258065

b r—— & o 234

1.51936603 -

 _ALEHHLS.. 20 : =1.44500000 : 4+66910056

18 X110 10 THE COuTRICTER

-B8.99047619 . 3,036594217

=12.38571429 re T v 2.94385559

Al6HHLLO

[

NN
—

U AL6HHLLS

SRt

. Al&HHL20

N
[

214433809524 . o .. 2094914838 _
A16HHL25 "h21 . ¢ =16€.50952381 " 2.69534873

A16HHL35 19 : . =1500C00000 . 288925211

, \ .
Al6HHLA0 SN Y S ; =21.04705882- RN Wy 7.1 Yy &35 & S

Al6HHL45 16 | -22.537500C0 2.62827573

-~ AL6HVLS 21 -17.23809524 - © 1.86533541

PR

- ALGHVL1Q 21 " =20433333333.. 1+95661272— ..

Al6HVLLS 21 -21.97142857 - - 2.5C841441

i o o

AlsHVL2C -

1 -21.64285714 2.55667194

PAPEH] GAAPHIC CONTROLS CORPORATION  Bulfato, New: York
Prvetinti & A

2
CSALORVL2S 21l =23,47142857 2081818022 _

Al6HVL35 19 . =24.93157865 2.73273421

GRABH

Al6HVL40 SR ¥ o ~26.45€882353 v 2.8377056@

__AlsHVL4S 16 =27.325000C0 2.2542654.1

A4HHL5 40 -3.03500000 . 5.45957404

A4HHL10 40 ' -15.87500000° . 2.,75613535 -

. . A4HHLLS 40 : =20.52000000 . 12438157457
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STATISTICAL ANAL

VARIABLE ME AN STD DEV -
.. AqHaLza‘_.,.,‘, 40 =23..11500000 341 gbg‘{.ng
A4HHL25 40 , -26.000000CC - 4429235040
" A4HHL3S 38 T=33.08947368 T 3.43789252
A4HHL4Q 36 3311 66666 ot A0 A443743 0o
A4HHL 45 15 -33.56285714 | 3.14821011
“TAGHVLS 40 qzo.59cquoeo 3.54768252
- A4HVLLQ . ...,,;(.‘..-__40‘ =25.48500000.. 2.05232587
A4HVL1S 40 ~30.85000000 3.02171627
TA4HVL2C 40 -34.26500000 3.46073530
-A4HVL2S 40 =139.11500060 42526944 o
AGHVL35 38 ~45.82368421 3.52077797
A4HVL 40 36 -45;38;33333 3.53331087
- A4HVLAS e 35 ~45.002857.14 3.16120656
ATSHHLS . 17 7.56541176 2.25415858
T ATSHHLLO | 16 1.058125C0 1.66138133
w.AlsHaLis 1-7 —3;5500QQGO——~4-—-—~«—~L'8¥009691
ATSHHL20 17 “ =6.56000000 1.88024239
ATSHAL25 17 -7.89235254 2.15008584
~A-I5HHL35- ~15 ~10+97200080 245735944 8o
ATSHHL4C 15 ~12.41800000 2.20269705
ATSHHL4S 13 T —13.86769231 2.259C8593
-~ AT5HVLS - 17 ~—~7--4,ad#++165-m-**-——-ovsa6&44?3
AT5HVL 10 17 ~7.62352941 1.00209743 -
AT5HVLLS 17 -13.13€82353 1.35285754

ATV 20 b T 15 G5 LLT647

~1€.57541176

'z.ssglcb54—————~—~

1.81486043

AT5HVL2S 17
AT5HVL3S 15
AT5HVL4C- 15

»’

=19.69333333
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Pooted i US A

VARIABLE
AT5HVLAS ... 13
. AMMS4 . 24

AMMST. . 24

.-AMMSS . . m....,..‘,_..‘, 24 .

[T TN

L e e O R . W .. RO Sl eSO 2 SRR

*

6" 0”'14/"‘&‘& "STA_TISTICAL ANAL

MEAN ‘ STD DEV

-n'-22.04615385-~~«ﬂ~~ e 1674967873 oo. -

0.55666667 0. 21997365'
1. 02125000 o " 2.15448433
2

;?~w«n-~muL~261z5aoou.ummmmm_“;,-wo.soqzaoos"w~m~mm-

AMMSS | . 24 4.60541667 . . 1.95066762
AMMS11 48 23.63708333 . 3.50138633
CAHL ..o 223 e 250095652174. .. e . 120560682740 o oo e
AVC 24 271.85C00000 10.77238821 .
Cane T T 27656250000 T Ti.ozoeszes T
_.AELDO2 a4 17.41818162 5221046651
AFLD25 . 44 20.82727273 . 5i056€2645
ASM02 44 16.99090909 . 665700604
| AsM25. __4b 20028863636 . . . B.6L7008TL - . . ..
ASM59 - 44 | 21.275000C0 4.55463725
ASM91S . 44 20.60227273 - 4.24338000
. ASMOL5.. 44 . 20.1B636364. - 4-7?955a39~m;~_.*_
ASM1530 44 2111136364 3.03362673 |
T ASM3045 L 44 15.115909C9 2.24964526
APRTS .. 4B 22.76041667 . 3.45533060. . ...

’

[
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13.3vvLls 31.03 2.60 -
1.6 HH LIS 36.22 [.S4 48
YAV 6(.92 2.06 .62
AHH LS 4 .26 *.SéV Nol|
HHAVLS 8.82 -.393 .04
H4.75 KHLs 37 30 2.6l bl
475Hv Leo 65.13 3.28 567
MmMS 4 2(.595 B.69 o877
MMs 7 l6.l/ Gl O
MMs 8 /9.5 -2.18 029
MMS 9 /9.00 ~. 47 021
MmS// 40.99 —/.O0l 306
MFe #L 129.07 —. 4y 51
MFME KC /74,22 -.57 68
MFEMe L 170.89 ~55 :5?9
~¢t 5 43.13 -—/:/q .35
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able Elemen Statistics: STATISTICAL ANAL

/9 ___ Dolhart- Bore Combs
VARTABLE N TE ATl STD DEV
ORIGINAL PAGE IS
[ QF POOR QUALITY _
213VVL§ 18 086944444 152416022
QT TZ13VVLIC i3 =1,28509700 1.10075509 T
- Z13VVL15 18 =5.61777718 1.20997596
Z13vvL20 18 -8.28000000 1.48011923
K Z13VVLi25 18 =7.93777778 1.74016752
; Z13VvL35 18 ~10.95611111 2.2296376% o
: Z13VVL40 18 -11.43009000 " 2434354399
g TZ13VVL45 18 =T10361T7778° T2 8B5TLZ30 T T
; Z16HHLS 17 ~ =11.81235294 3.22772803
z Z16HHL10O 17 - . -15.8047058& 2.57501705
g_ “ZT6HALLS 17 -19,23823529 - B 2.8003219%" " T 7
; Z16HHL2D 17 . =23.8B411765 ' , 2.15323321 N
| Z16HHL25 17 ~23,756470587% 2.34615627
§ Z16HHL3S 17 TTT=29, 83294118 2.22295908
2 Z16HHL4C 17 -32.40764706 3 2,23427150
i Z16HHL4S 17 ' ~34/.22882353 2.43730749
% Z16HVLS 23 TUTUUUTTLrsc1e47B26L T 1.55216526
éq JZ16HVL1O 23 e 224406913043 .L1e31551885
g% ZL6HVL1S 23 ~28.56869565 " 1404766973
g FZLEHYL207T T2 T T T <32,91652174 7 T T T T T 1L 18491951
D § Z16HVL2S 23 .T33.08513043 | 1.ST166730
. % Z16HYL35 23 ~37.66130435 2489245304
: g TITEHVLA0 ™ 23 ZH0H021T3GL T T, 21058046 T T
i _L16HVL4S | 23 _ =40.45695652 ' 3,400856411
N ———
Z4HHLS ol -11.07375000 3.6C056C8%
' TTLGRALTOT re— =T5T90625C0 TUrTSITIIvITTTT
.  Z4HHLLS 16 -20.50437500 ‘, 1.62769343
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AL

va.(,é Dolhard ~ Bare Combe STATISTICAL ANAL
1 et TVARTABLE N T MEAN STO DEV
__ L4HHL20 16 ~24.25875000 1.53775973
Z4HHL25 16 -27.87812590 111453942
~—I%HAC35 % =35,460625000 [331%336%2
Z4HHL40 16 ~35,89687500 1.55726563
Z4HHL45 16 ~37.43187500 1.280467284
TAVLS I7 =18 %I 165706 %<9UTOTSES
; Z4HVL1O 17 -24.43058824 2,91541050
i Z4HVLLS 17 -30,67588235 2.60596685
r g Z4AVLZ0 I7 =ITIIE4TITES 2 SIITIETY
| 2 Z4HVL25 17 ~42.43470588 2.31208271
= Z4HVL3S 17 ~50.63C00000 2.11766331
z ~TEAVTHO 7 =57 46873529 2 50548906
) L4HVL4S 17  =54.24823529 2.05764804
© 2475HLS 20 ' 25015550000 12.55220697
TLET5HULY 20 17;08*'1'0’0'003 B 66455994
z Z475HLLS 20 11.26400000 6.12721831
i 2475HL20 20 683550000 4.53833190
é T LRTSHLZS 20 2.8”0906009 258163660
% | Z4TSHL3S 20 —4,76900009 2.96213632
i Z4T5HL4O 20 -7.21200000 3.48589126
;gg _zeTshLes 20 " =10.53850000 306560062777 T
| F Z475VL5 | 23 . ....20464434783 ... D2+4B9153062
‘ : " 2475VL10 23 848652174 4.06676397 .
1 Z475VL15 T2 "0, 58347326 5714334529 "
2475vL20 23 . ~2.71391304 _5.54743818
2475VL25 23 ~7.24262879 5.61132881
| IETEVLIS T 23T T 212, 29217391 T T T S 46771346
2475VL40 23  =14.68173913 5.86826337 B
ORIGINAL PAGE IS
et im e i e . OF~POOR-QUALITY :
~[66-




STATI1ISTICAL ANAL

zble  Dulhart - Bare Conbo

salon't —ermare N _ —HERN ‘ ST DEV
[ _2475VL45 23 -16.00521739 5035163210 )
zN51 22 1.36813636 ", 0.81352843
{ INS2 ) 227 T 2322127 T """":"’M' 1.26657821 T
- INS3 22 2. 00890509 1.24049068
- INS4 22 6.38522727 3.43069574
I INSS - 22 4.85795455 254584718
” g INS6 18, 17.56300000 6.44529296
W f ST 18 7.21205556 2.96896990
~ g —INSH 22 3T 94545555 ) TS54TTO5T3
H ZMEMRHL 16 274.86250000 16.74388554
= IMEMRHC 16 272.73125000 5.63875099
‘g IVFMRVC I5 28T 55000000 10.72573230
- ZFLDO2 24  5.45416667 _2.86932490 )
’ LFLD25 24 8462083333 ' 3,80162784
TFID5TS % —TZ 77500570 3 E580TE8T
: ZFLCOLS5 24 ' 7.77516667 6.04986375
3 ZFLD1530 24 11.66250000 8.88402633
% ~IFLOI0%5 2% 425853573 10771224073
3 Z15M02 18 484444444 2.63689261
%g Z15M25 ‘ 18 6.994444;4 2093547716
%5 TISM51I5 I3 T0T %545 55% 3 UIT8337]
:g Z1sMC15 18 S e bbby 4 5414692624
‘ g 215M153C ° 18 10417222222 9.72255144
- 8 TZISM3045 T TTI8 TTTTTUI2466111111 St 11594138325 *
T weaTs 26 2T.eass3s  T.59393231
M @2 > z2sM02 2:; | T 5463636364 2.82700337
L Bg zasMes o ctazetTTT T TRIBAC909C UTTTT T T 3072349798
_ ES nwwsis a2 vaeemmerar | n.ewends
. 28 zasMois 32 T 17,35000000 " " 6.15117101
§g -z2sMis20. 22 11.19090909 5.03136909 -
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Vari able

I13.3VvVL/0
1.6 #HLIS
/.6 HV L2O
HHH LIS

o

MV L2S

475 HRLIS
Y ISHVLS
NS
NS 2
NS 3
NS Y
NS &
NS €
NS T
NS 8
MFMR L
MFNR HC
MFMR YC
Prt S

g~ = ~S

.I:\ter'ceg-é:

1.492
20. 21
3572
23.58
40 .54
528
-.66
575

6.0!
5.96

6.6

G-I

8.43

7. 66
10.268
43.62
5956

56494

843
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1.76
17
91
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83
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=037
-. 14
A
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Teble EL‘MI\ inlr‘sd;ﬁuLbTISTlCAL ANAL

’

VARIABLE .. MEAN - ©  STD DEV
S13VVL5 43 1.90116279 , 2.62231287
S12VVL10 43 - T0.71651163 1.69957261
—S13VNLIS 43 . -5.01255814 L 1.61855181
S13VVL20 43 C -8.01511628 ”‘ 1.39701616
TSL3VVL25 43 =7.82767442 ;;40558848
: S13VVL35 41 ~11.281162179 1.72800767
: SL2VVL40 42  -11.89333333 1.81436230
: S13VVL45 40 ,'41L.9sz7sooc 1.83267912
; SLEHHLS 41  =11.30634146 | ) 3“.74,127'235
= SL6HHLIO 41 © =16412341463 . 2490256749
i SLEHNL15 “1 -18.23926€29 3.16448526
S16HHL 20 41 l __ =22,52534585 1.99199515
SLEHHL2S * 41 ~21.58195122 2,56491834
S16HAL35 P —27.49414634 2.18111856
,E SIE:Q"'{HLQO j 40 —10.84125000.  2.87572110Q
i SL6HHL45 38 =32.56421053 2.73561459
g S1EHVLS 53, ~14.75301887 T 1.71532637
% < i S1lsaHVLIO ‘53 | -54-00017 1346 . ' l.-34?471;70
%é SLEHVLLS 53 , ~28.13490566 | 1.30322768
: SL6HVL20 53 T -32.13283019 © 1.81434707 -
”% S1EHVL2S 53 =32 .89433962 . 1.94384186
é SLEHVL35 53 -36.80226415 3.24317724
: TSLERVL40 51 =39.36960784  3.27598166
_SLOHVLAS. 49 | -39,99955184 . - 3,09135351 . _
S4HHLS | 39. -8.73948718 3.78176995
S4HHL10 39 —14.41666667 ; 2.16404754
S4HHL1S 39 « -18.71692208 | 1.80735217
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STAT. I STICAL ANAL

22(ien o
"VARTAELE N MEAN ' STD DEV'
i .S4HH20 3§ —22. 65076523 . 2.09748143
. S4HHLZS 39 -26.66487179° 1.62372196
| S4HHL3S 35 -34, 11307692 . 1.43216647
—S4HHL40 18 =35, 07236842 2.31327418
S4HHL4S 36 | =36.20694444 2452476853
S4HVLS 4; =16.26390244 4.58601890
2 S4HYL 10 41 ~21.86585366 © 3.06950721
: S4HVL15 41 ~28.44439C24 3.41996422
§ S4HVL 20 41 -35.85780488 3.32944178
; S4HYL 25 41 ~40.90634146 2,.83029041
= S4HVL IS 41 —49. 63219512 ' 2.21592589
5 S4HVL40 40 T =50.67750000 2.73534112
S4HYL 45 3g ~52,75394737 2.61391447
S475HL5 41 27,88191489 2.76442355
S4T5HLLC &7 19.£5510638 . 2.69659276
; S475HL15 41 13.001702.13 2.80915608
i '$475HL2C 47 - 8.13851C64 2.84764203
% S4T5HLZ5 | 47 3.45234C43 2.82875085
5. S$475HL35 41 ~5,34000CC0 2.95426883
%g S475HL4C 46 -7.85978261 3.14368749-
%7 S475HL45 44 C11.61022727 13.44794073
% S475VLS 53 20.60867925 5.00188620
j Ei S475VL1C 53 8+ 46505434 3.93437642
g "S475VL15 53 = 0,55660377 4.81970073
; $475VL2C 53 ~2.91924528 449674633
u; $475VL25 53 - =7.37830189 5.23132199
“ S475VL35 53 <13.1015G543 5.10128015
] _S475yL4C 51 —15.93176471. 5.23862032
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Pontedin 1 S: A
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B

| Dalhart

‘Ci""‘l"‘t"e‘l' Stolble TATISTICAL @ NA L

VARIABLE . N MEAN STD DEV
. $475V145 49 . =16.72715510_. 4.93407804
SNSL s2 1.5198C769 0.82858663
TSNS2 _ 52 T 2.45823077 1.36964397 "
SNS3 52 ' | 2.37i44231~ 1.31086274
SNS4 52. . '5.87300000 3,20183601
TSNS5 52 . . 4.62180769 2.52288755 |
SNSé 42 _18.80509524 6.45283584 i
SNS7 42 8.34545238 3.18819377
SNS8 52, :° 128.66923077 7.72372303
SMEMRRHI - 40 - 77s.141750000 18.42186532 i
SMFMRHC 40 271.12500000 10.71236405 _%
SMFMR VC 40 - 288, $9000000 11440617916 %
SFLDQZ 56: : | 6,05000000 3.807409C5 g
SFLD25 56 10. 86785714 5.44627002 5
SFLD515 56 - 12489107143 4.24038063
_SFLDO1S 56 , 5.79642857 6.91827525
SFLD1530 56 6.34285714 7.46246016 .+, |
SFLD3C45 56 _ 7.84107143 9.19426257
S1SMO2_ i a4 . 5462045455 3.92277664
S1SM25 , 44 ,  10.16818182 5.91080102
"S1SM515 44 | T 12.03636264 416106487
S1SMQ15 44 ___ 3.40000000 5.72306636 |
S15M1530 % 3.96136264 6458066993
S1SM3C45 44 . 4.5659C909 8.23178590
SPRTS 56 __28.02357143 _7.81319896
S25M02 52  6.36538462 3.91447212
S25M25 . 52 11.39423077 5430580198
S25M515 52 12.97115385 4,33233789
S2sM01s .52 . — S.%32652§i”".;wfd;*;_::3;64154é55; o,
~S$25M1530 52 - 5.7076923£ | 7.35265315 }
S2sM3c45 52 T Tle0s76823 T T "g.003ks061 112

52 7.00576523
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' 13.3VWUs l2.40 [.29 .293
[.6 4 LIS 21.8¢ .86 49/
[.6HVL 20 50.87 /.39 q2e
HHH LIS 3/.53 /- 37 392
HEVL IS /L7 88 S5
Y.ISHY Lio ~6.40 64 1?6
4I5HVLS ~5.09 55 525
NS 6.3/ ~. 008 .00
NS 2 6.17 05 000
NS 3 6.20 .0Y .000
s 4 5.89 O7 OO
NS 5 5.63 4 609
NS & (.56 ~.33 379
ANS 7 (2.64 ~.638 .339
NS B 1!.02 ~. /6% o
MFMR KL 5/.59 ~. /66 L6lS
: MFM R - C SO . Is5 -~ 163 . 200
MFEMR V¢ 4959 -/5%5 205
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SHAR

J GHAPHIC CONTROLS CORPORATION  Bultilo, New Yok

AFEH

GRARH B

Womewe

gTaé/e

Pt nls 45 &

TTTTT———— A s al DDA aiate
E\cmmshﬁsst\cs STATISTICAL ANAL
e~k DN &__S'éuLL
VARTABLE MEAN- ~ ~STD DEV
DL3VVL5 23 1.08565217 2.64430232
D12VVL1o0 23 1.33739130 1.76480032
DiBVVLIS 2'3 :.=5a 2.7782609‘ 1.20545335
D13VVL20 23 -7.93434783 - 0.86443795
D13VVL25 23 ~7.56782605 0481359447
D13VVL38 23 =10.94173513 1.20501849
D13VVL40 23 ~11.46695¢€52 1.33764867
D12VVL45 22 -ti§a§ﬁ36364 1.40944618
D16HHLS 23 ’ =12.28521135 2.24394663 . -
DLEHHLLO 23 ~17.01652174 2454618718
DIGHHLTE 23 ~18. 87304248 2.38C56608
QlﬁﬂHLzg______23;;_~___f___:22L52356522 1.3571o057‘
D16HHL25 23 -20.68695652 2433494488
DIEAAL3S 23 =26.74304348 2.41411274
Dl&HHLéO ' 23 —30,32217391 2-08535795
D LEHHL4S 22 -32.06772727 1.94635418
DT6HVLS 23 ~14.95565217 1.53538543
'DIéHVLlO: 23- =24.31913C43 1-?5113735
DLEHVLLS 23 -28.32434783 1.253%4859
D1EHVL20 23 .-32.913913d4 1.87683423
DLlEHYL25 23 -32360434753' 1.73101343
D1EHVL3S 23 -36.37434783 3.15882865
DLEHVL40 23 =38.65782609 3.57516440
D1&HVL4S 22 -39, 69363636 3,04596149
D4HHLS 23 -9.33826C87 2.80849952
D4RALIO 23 ~14.547826C% 2.24045441
D4HHL1S 23 _=18.84695€52 1.81101035 )
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PH PAPE

GRA

ble
)

Cie

t)=1l¥2F4’°.tbk;k3¥£'5;59L£J¢Lls FATISTICA L, A'N A

VARTABLE N . MEAN STD DEV

D4akHL2C ~23 -23.11260870 1.-84880665

D4FHLZS 23 -26,£1739130 1.64174579

D4HHL3S 23 " =34.03434783 1.49474481
D4EHLAO 23 ~35.215211739 2.86852333 '
D4HHL4S 22 -36.14818182 3.01964778

D4hVLS - 23 T =16.80130435 3.32534660
.D4HVL1O 23 =21.88739130 : 3#44759$65

D4KVL LS 23 -28. 56565217 3.63397957
D4KVL20 23 ~36.220434178 3.,23854973

D4KVL 25 23 -40.51782609 2.86212565

D4HVL35 23 -49.78043478 2.12338597

DakvL40 23 ~51.20086557 . 2.15920632
DAKVLAS . 22 —__=52,58772721. 2086741452
D4T5HLS 23 27.36865565 '3.23657409
D475HLLIC 23 18.82043478  2.95008394
D4TSHL1S 23 1229217351 2,64681619
D4T5HL2C 23 7.83130435 2+40450088
D475HL25 23 "3.34347826 2.36202265
0475HL3S 23 =5.3521732%4 2446169551
D475HL4C 23 -7.88086557 ‘ 2477657721
D475HL45 22 112. 27363636 2.69529316
.D4I5V.LS 23. 20402130435 4482368617 -
D4T5VLIC 23 7:91695¢52 ' 3.65418245
D4TSVL15 23 -0. 43217351 4236344938
D475VL2¢ 23 ~3.86865565 4442184074
D475VL25 23 -8.67652174 4452518770 ,
D475VL35 23 =14. 39782609 3499094311
D415VL4C 23 4.23405547

=17.16434783
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SAUARE

] GHAPHIC CONTROLS CUHPDRATIGN  Bultalo, New Yok

SHARH PAPE

GHAR

A

et B 5

e [SK(L*>f¥;~ I);skiaL-f;1E¥JL1;L;jm-s‘TMA TisTiICAL

ANAL
VARTABLE N MEAN STD DEV
D415VL4S 22 =18.2617217213 3.91332909
DNS1 24 1. 49287500 0.88728983
DNS2 24 | T 2.39658333 1.50971664
DNS3 24 2.38341£67 1.48904241
DN S4 24 ‘ 5.28287500 '3.17507887
DNSS 24 " 4430054167 2.64801839
DNS6 18 19.72761111 6201083484
DNS? 18 8.96405556 3.09417047
ONS8 24 28.78333233 8.17167253
DMEMRHL - 24 276.9125000@,’ 17.79558598
DMFMRFC 24 273.87500€00 9435392268
DMFMRVC 24 283.70833333 10.06478651
DELDO?2 24 6.01250002 4,15873230
DFLD25 24 ‘ 11.31666667 6053543297
DFLD515 24 12. 50833333 4e00672442
.nELnais 24 . 0 ‘0
DFLD1530 24 ' 0 0
DFLD3C45 24, 0 T
D1SMO: 24 ' ba 11666667 4433134849
DL1SM25 24 11.45000000 6463566998
DLSMS15, | 24 12.60833333 4.00553069
D1SMQ15 ) 24 o] ) ‘0
DLSM1530 24 0 0
D1SM3045 24 0 0
DPRIS 24 28.24583233 829326490
D2SMO2 24 6.06666667 4434267666
D25M25 24 11.36250000 6259623163
D2SME15 _24 12.46250000 3,96975659
D25MG1% 247 -3 e —
1D25M1530 24 ORIGINAL PAGE B 0.

——— OF-PGOR-QUALITY : - uct
DZSM3C45 24 0 7 3 ﬁ
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16 X 18 10 InE CENTMMETER  AS-8414-60

SHME

B GRAGH PADE ] GRAPHIC CONTATLS CORPORATION  Buftois, New Yark

Pove v id A

T Ty

' ffh:nnennﬂﬁaw-yr f: 1&35ﬁghcs' STATISTICAL ANAL
VARTABLE™™ = = N ulhart ~Corn MEAN = e SO DEY—— =
CL3WVLS 32 0.70968750 1.25173295
"CIBVVELO ™" =32 =04 74000000 059876578
C13VVLl15 32 -3.79812500 093199210
C13vvL20 32 -5.65187500 ‘0088472495 -

—C13VVEZS 32 =4,52500000 089408 T~
C13VVL35 32 ~6.81781250 0488748915
C13VVL40 32 =7.05562500 . 0482112015

~CI3VVE4S 3T —=TrI396TT42 T
C L6HHLS 32 -14.81093750 1.93024712
C16HHL10 32 ~16.56468750 1.68227953

T CT6HALCTS. 32 =165.803%33750 Te qu.w 739
C16HHL20 32 -19.01342750 1.40370618
Cl6HHL25 32 «17.25C62500 1.44779017

"T.:TSHHIIB‘S = 32 =19.807TL8750 127445683
C 16HHL40 32 -22;35218750 1.28228811
C16HHL45 31 -23.027741 9 1.10121966
CIGHVLS 32 — =15, 04406250 1-55281%01
C16HVL1O 32 ~22.14406250 0.98518988
Cl6HVLLS 32 ~23.80406250 1.37190510

—CTI6RVL20 32 =24.20343750 1332 l‘ib‘b‘t‘i
C 16HVL25 32 ~24.06093750 1.56291159
Cl6HVL35 32 -25,59250000 1.47282042 )

—CT6RVL%0 32" -zﬂmu 148726662
CL6HVL45 31 -28.31903226 1.43589543
C4HHLS -32 ~9.93562500 3;69439791
C4HHLTU 32 =I5505906250" 250631853 =~
c«aﬂglgm 32 -18.37031250 2438265437
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B i s I i I naswasunsn NN : v g
nTeble Dal hark~ Corn "STATISTICAL ANAL
"28Gen") VARIABLE N - e ME AN "~$TD" DEV "~
K _ C4HHL20 32 =21.46406250 2.54810981 B
‘ C4HHL25 32 ' =23.51531250 2.22451152
: ~—LSHHL3S ~32 ~=28324437500" 25 TI488115
" 'q4HHL4o 32  -28.15843750 1.9394894 .
‘ C4HHL4S 31 -28.51967742 1.61196667
. CHRVLS ™ —"""32 =I7:40468750 Z".96J‘ol¢167
| : ComvLlo © | 32 -21.37250000 3.10635042

: C4HVL1S 32 ~25.72718750 3.10575453
g qG‘ﬁVLzu 32 — -2,9.&781230 3139284563 -
5 C4HVL2S 32 ~32.17343750 2.71554024
= C4HVL35 32 -41.44781250 2.36756406
; “TCAHVLYO0 32 =%2.85062500 “ZSTT5083T5 T
C4HVL45 3l -424172387097 '2.33852044 ;
C4T5HL5 32 25.97281250 2.77026403 |
CQ?‘)H.LLU . 'J'Z, . T5o435‘03.’3)‘0 4,15115&!)‘.‘)
§ C4TSHLLS © 32 13.33062500 2.19200297
: C415HL20 32 10.01375000 1.94941637 °
% —TCYTSHLC2S :2 BI65T81250 I+ 3566366% .
%( C4TSHL35 32 0.05656250 1.77694484
gg C4T5HL4C 32 ~1.89906250 1.83397569
gt ' !
§ —TC%TSHLSS 3T =55 79516129 2205107593
@ C4T5VL5 32 20.91218750 3,12055695
;§§ . C475VL10 32 14:50406250 4414956808
i —CEFTS5VLIS 32 muuub ‘-ﬁi.ou:'v'a‘vv
C4T5vL20 32”7 6+86906250  4.T4431433
C475VL25 32 1.91250000 5.04773919
—m e r's '-’3'.‘57781::0‘ 5. rz.?az.'d.:
f CaTSVL4O : 32 ~5.62531250 . %.62742106
L c-3 ORIGINAL PAGE 15
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Eigenvector and Factor Analysis

The utility of eigenvector and factor analyses was briefly explored.
An important issue was examining the sense of the general and comparative
movements (or trajectories) of the soil moisture variable (as affected
by measurement depth) and for the scatterometers (as influenced by increas-
ing look angle from nadir and polarization). Ideally, if the soil moisture
was constant for all depths, perhaps the comparative trajectories of denth,
Took angle, and polarization would be suggestive of types of sensor kernels
or weighting functions useful for a subsequent study of deconvo1utiqn of
the soil moisture sensor measurements.

Obviously a significant problem is the extremely small sample size
vis a vis the number of variables and the consequent constraints placed on
such a general statiStica]lstudy. The uti1ity of factok'analysis has been
both advocated (cf. Vande Geer, 197];'Law1ey and Maxwell, 1963) and ﬁa\igned
(Armstrong, 1967) at various times. Recently it was employed as an inter-
pretation help (in concert with unsupervised clustering) for the complex
radiometric and ground truth data in the microwave remote sensing of snow
(Matzler et al., 1982). Frank (1979) also used it with clustering in a
categorization of watershed units.

;- Additional considerations on the validity and use of the factor graphs

“Includes:

o The potential of exploratory insight into the interactions*
concealed within the data set; .

o The reasonable relatedness of the factor displays -
via a rescaling and normalization of the factor axes to the
eigenvectors. For example, a comparative display of the
eigenvectors and factors of selected variables from the
Guymon Bare and Dalhart Stubble data sets (Factor BX and
Factor SX runs) are shown in Figures 3la/ (p.194) and 36a' (p221),

*Note, for example in Figure 37, the ‘dsci1]atory‘ Variable?trajectory behavior
(in factor space) of the 1.6 HH and 1.6 HV sensors for the Dalhart corn data
and the contrasting, stationary trajectories for the 4.75 Ghz HH and HY
sensors. 187 .
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o The 'parent' eigenvector transformation has found very
legitimate and extensive use in similar form in image
enhancements for geophysical prospecting (Moik, 1981) and
for crop phenology trajectories for multidate image
analysis (Hallada, 1980).
An overview of the data sets analyzed herein and the cumulative fraction
of variance represented by the first four selected eigenvectors is shown
in Table 33. Similarly the cumulative fraction of the four rotated factors
is included. This table overviews the second major run of eigenvector
and factor analyses. It was preceded by the initial runs summarized in
Table 34 which included all sensor variables. Table 33 and the factor
graphs included herein have excluded the .4 Ghz HV and HH sensor outputs.
~ This was done for two reasons: the correlation graphs shown earlier sum-
marized the rather 'unusual' correlation behavior of the .4 Ghz data as a
function of increasing look angle; hence further statistical studies based _
on such correlations would be suspect. Addifiona11y. the large number of
data points on the factor graphs 'begs' for some relief (especially in a
format not showing the multicolor curves of the original).
Briefly the data transformations were effected via the SAS factor pro-
cedure. The sequence is similar to that cited by Matzler et al. (1982):

o eigenvectors of the correlation matrix were determined;

o the eigenvectors were stretched via a coodinate frame
wejghting that yields factor axes:

o the centered data vectors were transformed into factor
space via projections on the factor axes.

The sequence of data sets summarized by the factor graphs follows that

of the preceding sections isy
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Data Set Sequence of Factor Analysis Graphs

Guymon run code*

PR

E

stz 3

Bare 8
Milo. Perp. R
Milo. Par. L
Alfalfa A
Bare ¢ambined Z
Stubble <combined> S
Disked Stubble )]
Corn c

*Note: When the letter X follows it designates data sets from which the
.4 HV and .4 HH scatterometer data has teen removed.
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For each field cover type, the graph and table sequence is the following:

o Trajeciiry plots (Vines and data points) of highest two
- variance axes;

o Trajectory data points of third and fourth-ranked
varijance axes;

o Table of the four-factor loadings after rotation
which produced the above graphs and the orthogonal
transformation matrix;

o Table of four-factor loadings prior to rotation; and,

o Table of the four eigenvectors from which the factors
were stretched and weighted,
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BSM3045 =f B813LS5 =0 BA3L10 =H Bl3L15 =1 BL3L20 =J
813L25 =X Bl3L35 =L Bl3L40 =M Bl3L4S =N Bl6HHLS =0
B158HHL 10=p Bl6oHHL15=Q B16HHL20=R Bl6HHL2 5=S BL6HHL3S=T
Bl6HHL40=U B16HHL45=V BlOHVLS =W BL6HVLLIO=X BlLoHYL 1 5=y
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B7SHHL5 =E B75HHL10=F 875HHL]15=G BT5HHL 20=H B7SHHL2S=]
BTSHHL35=J B8 75HHL40=K BTSHHL 45=L B75HVLS =M BTSHVYL10=N
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; “TAGLE 3{ ORIGINAL PAGE IS
’ ‘ a. ROTATED FACTOR PATTERN OF POOR QUALITY
| FACTORL  FACTOR2  FACYOR3  FACTOR4
A BSMO2 0.00261  0.66885 0461112 0.26569
i P _asM25 =-0.15160 U, 71588  0.39531___0.18813 _ -
¢ BSM59 =0.23339  0.80808 0.03137 0.23848
P BSM91S -0.22089 0.62298 =0.12601 0.59673
& BSM1530 0.06688 =-0.13666  0.09074 _ 0.77509
£.8SM3045 0.09787 - 4 5 6186
@ B13LS =0.11372 ~ 0.91548 0.15228 -0.31466
A Bl3L10 =0.06218 091964 0.20600 =0.25405 . . .
: ¢ B13L15 0.10356 0.82132 0.23448 =-0.33768
: T 813L20 0.53335 0.58486 0.,442560 =-0.00814
AC_BL3L25 __0.78067  0.07384  0.5284l  0,09504
& B13L35 0.78518 -0.48386 0.12684 0.18610
M 813L40 0.68356 =0.45450 0.16703 0.47585 °
Al 813L45 0.51566 =-0.60133 0,07500  0.47138
* BL6HHLS 0.74976  0.41045 0.09296 ~0.34027
 B16HHL 10 0.90629 0.29232 0.08131 -0,16394
@ B16HHLLS 6.93282  0.30310  0.15352 -0.01224
7 B16HHL20 0.96627 0.01052 -0.05789 0.11276
< Bl6HHL25 0.96710 =-0.13817 -0.08282 0.06821
7" B16HHL35 0s3924% —0.268)0 -0.15505 _ 0.14038
 8l6HHL 40 0.85554 =~0.,26481 =-0.20268 0.31503
V _816HHL45 0.90372 -0.16608 _ 0.03598  0.27395
© TBI6HVLS 0.22561 _ 0.3681l41 =-0.538712 -0.16815
¥ B1l6HVL1O 0.33086 0.16737 0.58523 0.11878
Y BLOHVLLS 0.69219 0.09569 0.61634 0.13763
3 _Z B16HVL20 0.75789 =-0.01135 0.50189___0.20223
g A B16HVL25 0.76576 =0.13395 0.55726 0.23627
A ' Bl6HVL3S 0.77187 -0.13954 0.54526 0.21734
o B16HVL 40 0.76773 -0,09277  0.40440 _0.38008
P  _Bl6HVL4S 0.61872 -0.07685 0.64891
€ ~ BTSHHLS -0.15237 0.92171 -0.27783 -0.15140
£._ _BTSHHL10 0.12071  €.93197 -0.18628  0.02004
G BT5HHL 15 0.54481 0.76263 =-0.14752 C.10186
M B75HHL 20 0.86358 0.40688 =-0.01636 0.20278
J . _BTISHHL2S 0,95983 -0,026)l6 0,11875  0.19700
3 BTSHHL3S 0.88512 -0.21316 0.22566 0.24831
K . BTSHHL40 0.76715 0.00087 0.52340 0.28672
+ BTSHHL 45 0.70811 -0.19711 __0.47072 _ 0.44705
M B75HVLS =0e24095 0.34065 =0.24186 =0.16440
A BTSHVL1O 0.11217  0.46892 0.68678 0.25272
O _BISHVL1S  0,28460 0,24778 0.04321  0,82961
P  BISHVL20 0.48891 0.04212 0.46870 0.71386
5 B7SHVL2S 0.4707T2 =0.05528 0.36498 0.77800 ‘
P B7sHW35  0.46448 -0.11988  0.56835 _ 0.63532__
: ¢  BTSHVL4D 0.41066 0.02404 0.68055 0.58299
. 7 _BISHVL4S 0.49371  =-0,12961 __ 0,50689 _ 0,68595
[s: »  "BHC =0.03535 =0,78488 -0.59971 _=0.08013
v BVC -0.08267 -0.80061 -0.56540 =-0.07091
&) BPRTS 0.18750 -0.33851 -0.85057  0.14252
[ ORTHOGONAL ramspoamnnu MATRIX
1 2 3 %
1 0483742 =0.04757 0.39525 0.37449
_.Z________jl..Qa_%_l.__QgQSQiO 0.29190  -0.09897 .
0.54465 0.15341 =0.61297 <0.55144%
4 -0.02323 0.26598 =-0.61874 0.73884 -19% ~
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4~ FACTOR PATTERN

T FACTGRL _ FACTOR2  FACTOR3 _ FACTOR4

‘ BSMO2 0431135 0.78773 =0.41708 -0.00398

‘o BSM25 006562 __0,78319 _=~0,31880 __ _0,08833 . . . o

f» BSMS9 20.13226  0.76283 <-0.15388  0.37714
BSM9I15 ~0.04101 0.50501 -0.27656 0.68968
BSML530 038865  -0,18275 =0.46758 _ 0.47862

: BSM3045 0,38267 =0.51166 =0.43503 0.25007

L B13L5 =0.19651 0.95024 0.15868 -0.08056

[R— 1 5 1 { =0s10963 __0.96184 __0,1210+ _=-0.,06911 . . ... .. .

? B13L15 T 0.01380  0.87845  0.22488 =0.17852

i 813L20 0.59064 0.66489 0.11340 =-0.13670

| BL3L2S 0489467  0.18425  0.06020 =0,25522
B13L35 0.80041 =-0.47224 0.17304 =-0.08792
B13L40 0.8383]1 =0.45728 =-0.06222 0.11146
B13L45 066665 =0.61664  =0.11731 _ 0,12994
BL6HHL S 0.5L761 0.42139 0.60199 -0.21717
BLGHHL1O 0.71576  0.28209 0.57901 =0.11474
BLOHHLLS5 0482281  0.29736  0.46720  =0.04508__
B16HHL 20 0.82801 =0.05614 0.50119 0.09948
BL6HHL25 0.80926 =0.20037 0.51868 0.04243
B16HHL 35 0.75141 =0.34915 _ 0.46257__ 0.10761 _
B L6HAL 40 0.76693 . -0.37576 0.37586 0.26785
B16HHL 45 0.88152 =-0.21009 0.29361 0.11498
BLOHVLS -0.10538  0.21309 _ 0.60467 __ 3,30485
BL6HVL10  0.54488 0.30512 -0.21835 ~0.23751
BL6HVLLS 0.87023  0.22996 =0.06202 =0.27030
BL6HVL20 0.90932 _ 0.08583  -0.00812 =0.1817%.
BI6HVL 25 0.95638 =0.01822 =-0.07535 =-0.22364 .
BLEHVL35 0.94993 -0.02540 -0.05509 =0.23184
B16HVL 40 0.94950 -0.03801 =-0.05357_ =0.01190.___
BL6HVL 45 0.88392 0.06407 -0.22814 -0.22788
BTSHHL S -0.33805 0.81597 0.31220 0.30874
BYSHHL1O  =0.00946__ 0.82472 _ 0.3L186___ 0.37515
BTSHHL LS 0.39972 0.65026 0.44798  0.35672
B75HHL20 0.77326 0.32786 0.43098 0.24811
BT5HHL25 092573 -0,04753  0.33733__ 0.04282
BT75HHL 35 0.93355 <-0.19619 0.17413 ~0.03341l

E BTSHHL 40 0.95663 0.09500 =~0.06098 =0.12960

4 B 75HHL 45 0495584 =-0,12210 -0,17963 ~-0.02983
BTSHVLS <0.27518  0.27895 0.15994 0.12438

o B75HVL10 0.43767 0.61674 =0.42730 =-0.11610 |

; B87SHVL 1S 0555428 0415481 =0,29095 064551 1

: B75HVL20 0.86000 0.08693 -0.40820  0.23727

. BTSHVL 25 0.83243 -~0.04156 =-0.4048% 032335

! BTSHVL 35 0085724  ~0.02923 -0.46413 __0.07506

i BTSHVL40 0.83005 0.14762 -0.51129 0.00651
BT5HVL4S 0.87684 =0.06257 =0.43996 0.14723

- BHC =0.25567 _=0490913  0,26661 __ 0.09836_

7 BVC =0+28110 -0.91574 0.21783 0.08642

: BPRTS -0.10966 ~-0.59153 0.49298 0.53719
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ORIGINAL PAGE IS
OF POOR QUALITY

 T#BiE .zéﬁuvmul Boee (Facts BX)

e o

¢.  EIGENVECTORS

1 2 3 &

BSMO2 0.06582 0.23099 -0.17450 =-0.00228
ASM25 0.01387 0.22966.._=0.13338___0.05059
BSM59 «0.02796 0.22369 -0.06438 0,21601
BSM915 ~0.00867 3.14809 =-0.11570 039502
BSM1530 0.022 - - 2 _0.27413
BSM3045 .08090 ~0.15004 -0.18201 o.1~323
B13LS =0.04154 0.27864 0.06639 %

.__..___.._.__....._..._..B.].B Lo =0.02318 __ 0,28205 | 0;*0506‘&.__. 0 03958
813L15 0.00292 0.25759 0.09409 =-0.10225
B13L20 0.12486 0.19497 0.04744 =0.07830
813125 0.1891% 0,05403 0,02519 =-0.14618
B13L35 0.16921 -0.13848 0,07240 -0.05036
813L40 0.17722 ~0.13409 -0.02603 0.06384
813145 0.14093° -0.18082 -0.04908 0,07443
B16HHL 5 0.10942 0.12357 0.25185 -0.12438
B16HHL10 0.15131 0.08272 0.24224 =0.06572
816HHLLS 0.17394 _ 0.08720  0.19547 =0.02582

B16HHL20 0.17504 -~0.01646 0.20969 0.05698
B16HHL 25 0.17108 =-0.05876 0.21700 0.02430
B16HHL 35 0.15885 =-0.10238  0.19353  0.06164
B16HHL 40 0.16213 -0.11019 0.15725 0.15341
B16HHL 45 0.18635 -0.06161 0.12284 0.06586
Bl6HVLS ~0,02228  0.06249  0.25298  0.17461
BIGHVLIO —~ 0.11519 0.08947 -0.09135 -0.13604
BL6HVL1S 0.18397 0.06743 =0.02595 =0.15482
B16HVL 20 0419223  0.02517 =-0.00340 =-0.10410
BL6HVL 25 0.20218 -0.0053%4 -0.03153 =-0.12810
BL6HVL3S 0.20082 =-0.00745 =-0.02305 =0.13279
B16HVL 40 0.20073 -0.01114 =-0.02241 -0.00682
BLl6HVL %5 0.18686 0.01879 -0.09545 -0.13052
BTSHHL 5 ~0.07146 0.23927 0.13062 0.17683
BTSHHLIO  -0.00200 0.24184  0.13047_ 0.21487
B7SHHL 15 0.08450 0.19068 0.18742 0.20432
BTSHHL 20 0.16347 0.09614 0.18031 0.14211
BTSHHL2S 0.19570 -0.01394 0.14113  0.02453
B7SHHL3S 0.19735 =0.05753 0.07285 =-0.01914
8 7T5HHL 40 0.20223  0.02786 =0.02551 =0.07%23
B75HHL 45 0420207 -0.03580 =0.07515 =0,017G9
BT5AVLS -0.47931  0.08180 0.06691 0.0712%
BTSHVL10 009252 0.18085 =-0.17877 =-0.06650
BTSHVL15 0.11717  0.04540 =-0.12173 0436972
“BTSHVL20 0.18180  0.02549 -0.17078 0413590
BTSHVL2S 0.17598 =-0.01219 =-0.16938 0.18520
BTSHVL 35 0.18122 =0.00857 =-0.19418  0.04299
B75HVL40 0.17547 0.04329 =0.21391  0.00373
BT5HVL45 . 0.18537 -0.01835 -0.18407 0.08433
BHC -0.05405 =0.26659 0.11154 0.05633
BVC =0.05942 -0.26853 0.09113 0.04950
BPRTS -0,02318 -0.1734% 0.20625 0.30768
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RSMO2 =A RSM25 =B RSM59° =C RSM915 =D RSM1530 =E
RSM3045 =F R13L5 =G° R13L10 =H R13L1S =1 R13L20 =J
tremmm—e R 13 L 2 B RSB B S —= bR IBLA0—=M——RLIL4S- =N RLG6HHLS =0 —
R16HHL10=P R16HHL15=Q R16HHL20=R  R16HHL25=§ R16HHL35=T
RLI6HHL40=U R16HHL45=V R16HVLS =W R16HVL1O=X R16HVL15=Y
s e R | OHYA 2 02T - R L OV 252 A RL-6HV L3 5 =8 RLOHVAL40=C e RLOMVLA45=0D. . . . . ..
R7SHHLS =E RTSHHL10=F RT5HHL15=6 RTSHHL20=H RTSHHL2S=1]
R75HHL35=Jd ~ R75HHL40=K R75HHL&5=L R75HVLS =M RTSHVL 10=N
e R P SHVE 152G RISH 2G2P—— R T5HVL252Q - —-RTISHVLI SR RISHVLAOES i+
RTS5HVL45=T RHC =y RVC =y RPRTS =W

)
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&, PLOT OF FACTOR3 WITh FACTQR4
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1
RSMO2 =A RSM25 =8B RSM59 =C  RSM915 =D RSM1530 =E
RSM3045 =F  R13L5 =G RI3L10 =H RI13L15 =1 R13L2C =J
R13L25 =J R13L35 =L _R13L40 =M _R13L45 =N__RI6HHL5 =0
R16HHL10=P  R16HHLLIS=0  RI6HHL20=R  R16HHL25=S ~ R16HHL35=T
R16HHL40=U  R16HHL45=V  R16HVLS =W  RI6HVL10=X R16HVL1S=Y
. R16HVL20=Z _ R16HVL25=A _ R16HVL35=8B  R16HVL40=C _R16HVL45=D
R7SHHLS =E = R7SHHLL10=F R7SHHLL5=G R75HHL20=H R7S5HHL25=1
R7SHHL35=J RT7T5HHL40=J  R7S5HHL45=L R7SHVLS = R7SHVL10=N
o _RTSHVL15=0  _ R7SHVL20=P _ RTSHVL25=C ‘RTSHVL35=R R75HVL40=S
R75Hvus=t RHC . =0 RVC =V RPRT5 =W

e
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F Te8LE 36 (Quymor) - Muo.FPerp  (Facrowex ) “ORIGINAL Pngf 1S
| a. ROTAYED FACTOR PATTERN OF PQOR QU

FACTOR1-—-FACTGOR2 .. FACTOR3———EACTQOR4

- A .RSMO2 038760 0.86035 0.10577 0.23238
i e ) e RSM2 5 i e 0028334 . 081439021224 .. _0.41563
. C RSM59 © 027239 0.B84385 0.18239 0.32098

RSMIL15 0.17461 0.90873- -0.02656 0633527

mﬁ_.asmuo.____n.nausz_mn.awtpaa 0.27427
: F_RSM3045 -0,18299  0.87724 0.09150 G,16683

- R13LS 0.85788 0.12298 0.11021 0.40396 ’
. M-—R13LL0 . 0.85712  0.25315.. 0.11306 __0.391214
¢ R13LL1S 0.T6464 0,39838 . 0,40404 0.24896
; < R13L20 0.67924 0.31216 0.59046 0.06020
; K._r13L2s ‘0.65544 _ 0.20955 D.61250 __0.03813
: L R13L35 0.,26739 =~0.23373 0.86316 C.27638
M R13L40 0.60764 =0,53101 0.29454 0427393

AL,a;s545_______n.55953__~n.38212, 0441969 . =0,020086!
6  R16HHLS 0.73426 0.11003 0.40185 0.48C83
P R16HHL10 0092255 0.25476 0.18030 0.19403
: HHLLS 0.,80721 0.32751 023727 =0.11806 S
R16HHL 20 065357 0.07737 0.59339 0.40525 .
R16HHL2S 0.14329 0.25777 , 0.76858 0.38216
> .RL6HHL3S __ 0.00593  0.16590  0.88151 =0,34881
& R16HHL4D 0.00551 0.08793 0.,91818 =G5.09726
%;_ﬂlgﬂﬂLﬁj_____g.19978 -0,06509  0,91337 _0,01181e

y2) R16HVLS 0. 686582. 0.7119852 -G e03555 . 0.09821
X R1SHVL1O 0.61175 0,76436 =-0,01849 =-0,07885
V R16HVLLS 0038804 0.90766 =0.01501 =0.,10292
——-m-—~_-zu_x1euuuzo___*mn.2913zm.mo.snsss_mﬁn.lss1o 0.12953
A R16HVL2S -0.01374 0.91757 0.25702 0.05249
" R16HVL3S 0.29733 0.89625 0.09883 =-0.23231

—RLI6HVL 40— 0.20885 _ 0.90201 . 0.23095..=0.22455

2] 0 ‘ 207257 =0,18911
& R75HHLS 0.73670 -0.17066 0.08652 0.53925

E RISHHLIO0 —  0,73767  =0.0057C. . =0e05312. 0662995 i cmmicer e s anvms

& R7SHHLLS 0.78016 0.18831 0.03247 0.51116
& RT5HHL20 0.47375 0422487 0.58930 0.45432
el RISHHL 25— 0416093 0451793 . 0643174 0.49153
T R 7SHHL 35 0.02007 0.24735 0.92150 0.14696
X R75HHL 40 0.57524 0.29516 0.72250 G.10168
r-mm~--~~‘[¥RTSHHL4S-~n~0‘50423u~—2324106umu0.55133 . 0046352 — i
M RTS5HVLS 0.54332  0.36442 0.37485 0.57062
R7SHVL1O . 078651 0.,08704 0.35968 ' 0.27577
b e - RTSHVAL L G- 0486050 035526005091 ---0.09146 , v ovm
; ® RTS5HVL20 0.91846 0.33053 0.02020 =0.02433
B R75HVL 2S5 N.82867 0.46556 0.M3120 C,.08224
Cam s o s e s e RTSHML 35009138 10 B ¢18370 .00 4113 7. .~0..15026.
& RTSHVL40 0.91790 0.14594 0.18438 =0.10334
- "~ _R75HVL 45 0.88586 0.08573  0.37608  0.05520
e e g o RHG 0 9481 65—=0e-171958 -0.24884 . -0.11068
& zj RVC ~0.44797 -0.77449 =-0.32228 ~-0.13166
RPRTS 0.08418 =-0.96689 =0.02391 0.17091

ORTHOGONAL TRANSFORMAT ICN MATRIX

, ] , 2 3 N S
: 1 ‘ 0.69591 0.57135 0.36853 0.231:20‘
el 0e49713__=0.81889. . .0.20478___0.20088
3 -0+44529 =0,04207 0.89420 0.01894

-&l‘

4 -0.26511 0.03488 <-0.,15954 0,95175

SR e
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Gocr 36 Guormon - Muo./3e /;5271u?£=x,)
: _ ggesls
#. EACTOR PATTERN OF POOR QUALITY
FACTORL— FACTOR2—EACTOR3 — EACTORG
RSMO2 0.85400 =-0.44350 =-0.10980 0.13250 | .
RSM25.—  0.83679 =0,39909— 0.03723 £,31692
RSM59 0.81312 =0.45377 0.01239 0.23526 '
RSM9L5 ' 0.70844 =0.59544 -0.13338  0,30850
RSM1S30 - 0,.506430 =0,69969 =0,04381  0,31417
RSM3045 - 0.44616 =0.75708 0.12956 0.22412
R13L5 0.80128  0.42949 =-0.28098 0,14473
R13L10 0,87325 . 0.32055.=0.28380 . 0.13698
R13L15 0.96620 0.18665 0.00876 =0.01270
R13L20 0.88256  0.21506 0.21354 =0,20078
R13L25 . 0.81041  0,28734 . 0,24174 =0,22238 .
R13L35 . 0.43454 0.55660 0.66784  0.05406
R13L40 . 0.29137 0.85226 0.02033 0,03680
RL3LAS— 0.07746°  0,54877. -0.65098._=0.14276 et e
RLGHHL S 0.83311 0.45380 0.03686 0.20631
R16HHL10 0.89888 0432591 =-0.25661 =-0.07817
RL6HHLLS . 0.80901  0,15797 =0,16329. =0.35066
R16HHL 20 0.8114)  0.46447 0.2440L 0.12580
R16HHL 25 0.61859 0.09431  0.61985  0.21502
— R16HHL3S . 0.34312. =0.022456....0.12202 =0.46041
R16HHL40 0.36995 0.09922 0.81304 =-0.22918
R16HHL45 0.44117  0.34203 0.73073 -0.18150
e e RAGHVL S 0488429 =0024609  =0..35669_=0.05259 —
RL6HVL10 0.83740 =0,34143 ~-0.32259 =0.20779
RL6HVL 15 0.75931 =-0.57411 =0.22634 =0.16691
R16HVL20 0482994 =0.53019...0,00981 . 0.04619 S
R1EHVL 25 0.62155 =0.69504 0,19834 0.04692
R16HVL35  0.70L70 =0.61255 =-0.08613 =0.28354%
RLEHVLAO — 0069390 =0,63263.0,07132 . =0.27239
R16HVL45 0.66858 =0.69800 =-0.07029 =-0.21238
RT5HHL 5 0457174 0463203 -0.23328  0.29894
—RISHHL10 — 0+6361.7-—.0.48705... ~0..36380. .. 0.41179. .
R75HHL15 0.78066 0034297 =-0.31660 0.28134
, RTSHHL 20 0.78039 0.26331 0.3151%4 0.22593
e e RTSHHL 25— 0968067~ =0015698 ...0030193 = 0037822 v oe wre - .
R75HHL 35 0.52886 0.02565 0.80745 0.00446
l R7TSHHL40 ' 0.85873  0.21265 0.37942 -0.15420
. RTSHHL 45 o 0079931 0425952 - 0426687 — -0423276-.. - -
RT5HVLS 0.85638 0.16307 0.08873°  0.35533
RTSHVL 10 0.79338 ° 0.44877 =-0.02703 0.00284
e wemmmess RTSHVL L 5ernmee0 ¢ 84 172 —— 0016566 - =0 +35086. - = 0o 13635... -
' RTSHVL20 " 0.82984 0.18518 =-0,40528 =-0.25817
RTSHVL2S 0.88056 0.05772 =-0.34124 =-0.13289
o memimmi s RTSHVL 35 oiorm Qe T4T 19 - 0029648 - =Ge 31790 - =0439563.. . oo oo
RTSHVL 40 0.76622 0435381 =-0,25195 =-0.36437
RT5HVL45 0.81682 0445829 =-0.06073 -0.23594
~RHC- ~0-+89790——04-32575— 0402266 — 803262 - o o ..
RVC -0.90347 0.31907 =-0.05862 0.01496

1
e e R ]

RPRTS =0e46315° 0.86305 =-0.01495 C.11022

e DY RE T
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v Tolis 36 Guytwon- Mise. Puep (Facraerx)
) ORIGINAL PAGE 1S €. EJGENVECTORS
) OF POO_R Qu 1 2 3 4
]
RSM2 0.16572 =0,14299 =0.04566 0.08249
_RSM25.......... 0416238 =0.12867___0,01548___ 0419729 e e
RSM59 0.15779 -0.14630 0.00515 O0.14646
RSM9L5 0.13747 =-0.19198 =0.05546 0.19206
~RSM1530______ 0.09786 _.=0.22552__=0,01822___ 0,19559
RSM3045 0.08658 =-0.24409 0.05287 0.13953
R13L5 0.15549 0.13847 =0.11683 0,09010
v v e e o e RDBRL O 00k6945. 0010335 =0.11800 ., 0608528 .. @ i
R13L15 0.18749  0.96018 0.00364 -0.00790
_ R13L20 0.17126 0.06934 0.08879 =0,12500
R13L25 . 0015726 0.09264___0.10301__-0.13844 o
R13L35 0.08432 ~0.17945 0.27768  0.03366
R13L40 0.05654 0.27478 0.00845° 0.,02291
e RI3L45 ___ 0.01503_ 0.17693_ ~0.27067__=-0.08688 ~
RIGHHLS 0416167 0.14631  0.01532 0.1284%4
R16HHL 10 0.17443  0.10508 =0.10670 <-0.04866
RLEHHL 15 015699  0,05093_ =0.06790 =0,21830
R L6HHL 20 0.15745  0.14975 0410146 0.07831
R16HHL 25 0.12004  0.03041 ~ 0.,25773 0.13635
. _ RL6HHL35 __ 0.06658 =0.00724 0.32100 =-0,28666
RL6HHL40 77 70.07179 " 0.03199  0.338C5 =0.1%268
R16HHL 45 0.08561 ° 0.11028 '* 0.30333 =0.11299
- RLGHVLS __ 0.17160 -0.07934 =0.14831 =0,03274
| R16HVL1D 0.16250 "-0.11008 =~0.13413 <0.12936
RIGHVL15 N.14734 =0.18510 =-0.094l1 =0.10391
RL6HVL20 0416105 =0,17094 0.,00408 _ 0.02876 »
RI6HVL25 0.12061 =0.22409 0.08247770.029217
R16HVL 35 0413617 =0.19749 =0.03581, =0.17652
3 RLEHVL4Q 0413465  =-0.20397 _ 0.02965 =0.16958
R16HVL 45 0.12974  =0.22504 =0.02923 =0.13222
RT5HHLS 0.11095 0.20377 =-0.C9700 0.18611
RTSHHLL10 0412345 0.15703 -0.15127 _ 0.2563&6
R75HHLLS 0.15149 '0.11058 =0.13164 ~ 0.17515
R75HHL 20 0.15143  0.08489 0.13103 0.14065
o RT5HHL25 __ 0.13208 -0.05061  0.12554  0.23546
‘ RT5HHL 35 0.10263  0.00827 0.33573 0.G0277
R7SHHL 40 0.16664 0.06856 0.15776 =0.09599
RTSHHL4S __ 0,15511 _0.08367 _0.11096  0.14490
RTSHVLS 0.16618 0.05258  0.03689 0.22121
R7SHVL 10 0.15396  0.14469 =0.01124 0,00177
o RTSHVL1S 0.16334___ 0,053%1 _ ~-0.14568__ ~0.08439 i
RT5HVL 20 B.14/103 0.05970 =-0.14851 —-0.16072
RT5HVL25 0.17087 0.01861 =-0.14188 =-0.08273
RTSHVL 35 0014459 _0.09559 _ =0.13218 =0.24630 _
RTSHVL40  0.14869  0.11407 -0.10476 =0.22684
RTSHVL 45 0415850 0.14776 =0.02525 =0.14689
. RHC =0,17424 . 0.10503__ 0.00942, 0.02031 e
RVC =0.17532° 0.10287 -0.02437  0.00931
RPRT 5 -0.08987 0.27826 =-0.00622 0.06862
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Fig 38 Gurmon - Mise. Brp (Prarln) - fop g TronTecrenes
. PLOT OF FACTORL WITH FACTORZ
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LSMO2 =A LSM25 =B LSM59 =C LSM915 =D  LSML530 =€
LSM3045 =F  L13L5 =6 L13L10 =S5 L13L15 =1 ~ L13L20 =J
coee L13L25 =K ek 13L35...2L —.L 13040 --=M. . L13L45 =N .. L16HHL5 =0
L16HHL10=P  L16HHL15=S  L16HHL20=R  L16HHL25=S  L16HHL35=T
L16HHL40=U . L16HHL45=V  L16HVLS =W  L16HVL10=X  LL6HVL15=Y
. L16HVL20=Z .. LL16HVL25=A - .LL6HVL35=E . L16HVL4O0=C . .L1SHVL45=D
LTSHHLS =E  L75HHL10=F  L7SHHL15=G  L75HHL20=S  L7SHHL25=1
L7SHHL35=J  L75HHL40=K  LTSHHL45=t  L75HVLS =M  LTSHVL10=N
L7SHVL1520 - -LT5HVL20=P .. LT5HVL25xS  L75HVL35=R . L75HVL40=S .
L75HVL45=T  ©£HC U LVC =y LPLT5 =W
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| Fig 33 Guymon - Mio.FaR  (Facrom Lx)
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TTTTTTUSM02 T =ALSM25 =B T LSM59 =C  LSM915 =C  LSMI530 =2
LSM3045 =F  L13LS5 =6  LI3L1C =H L13L15 =I L13L20 =4
| L13125 =K  L13035 =L  L13L40 =M L13L45 =N L16HHLS =0
e LL6HHL1O0=P  L16HHL1I5=Q LLI6HHL2C0=R  L16HHL25=S  L16HHL35=T
LLI6HHL40=U  L16HHL45=V  L16HVLS =W  L15HVL10=X _ L16HVL15=Y
L L16HVL20=Z _ L16HVL25=A  L16HVL35=8  LI6HVL40=C _ L16HVL45=C
§ L7SHHLS =Z  LTS5HHL1D=F  LTSHHL1S=G  LT5HHL20=H  LTSHHL25=1
L75HHL35=g  LT7S5HHL40=K  L7SHHL4S=L  L7SHVLS =M  L7SHVLLO=N
1 L75HVL15=0  L75HVL20=P L 75HVL25=Q  L75HVL35=R __ L75HVL40=S
i L7SHVL45=T  LHC =0 LVC =V LPLTS5 =W .,
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4 A-. ROTAIED FACTGR PATTERN ) ORIGINAL PAGE ts

. OF POOR QUALIY
EACEOR LB ACTOR 2 FACTOR3—EACTORA
P LsMo2 0.25766 0.07958 0.85395 =-0.36154
s & LSM25 . 0.03768.—0:18526.<--0e90775.--700327T8 e v mrurn sises ,
C LSMS9 -0.03337 ~ 0.24521 0.93976 =0.13614
P LSM915 0024619  0.05755 0.91084 0.032347

‘-—&SML530——-—-——M£2ML—-—-MQAO§ eeeni0.0B2688. e 0606463 e

W —— T VAT o S

- p——— T

F.’,_me 0223997 0,05697  0,86129  0,03211
L13L5 0.09145 0.95211 ~0,09853 =0,22835

v e s i L 3L § Qe 0 0. £ 2398068350 1. i 041374220606 665. .o e s

]

\'aazw%.i

|

{ L13L1S 0.57300 0.63539 -0.,01100 0.,23619
‘ J L13L20 0.84131 0,35941 0.,09265 0.20262 °
e e s an o1 s JC A 3L 2 S i 0 0 BBB2. T 04201 66.... 5005070 ... 0428998 o e

& LL3L3S 0.74536 =0.,00798 0.09270 0462935

: L13L40 0e68107 =0,01171 0.21393 0.64018

45. .. ... ... =0y . | N - o e

© L16KHHLS =0.49136  0.75345 0422745 =0e31433

P LL6HHL10 - =0.20652 0.90921 0.,21035 =0,21317

B L16HHLLS. . 042376 ..0e83746.._ 024401 .=0.09263. e enn
R L16HHL20 0.60762 0.70747 0.29436 0,03982

£ LL6HHL25 0.73035 0460305 0,21'806 0,04877
P L LOHHL3S o 0077324..0.46469 0.26506 0.21870

& L16HHL4O 0674092 0.,37714. 0430165 0,35953 :
Y 116HHL 45 0,81149 _ 0,26969 __0,22386 _ G,346896 .
WL 16HVL S . 04.24596. . .0.54147 ~0.19692 . 0.61824.... .. A

RN L16HVLLO 0.80012 0N.12963 =0.03950 =C0.,20788

Y L16HYLLS 0.90183 0.18434 0.12605 =0,20778

o2 LL6HVL20. ... ~.0493224..... 0610142....0.05316..-0.00408 .. _..

P L16HVL 25 0.94915 0.08692 0.15087 =0.07155%

8 L16HVL35 0.94611  0.,05054 0.23479 =~0,02174

€. L16HVL4G ... .. —0e94706 . .. 0.02484 0025932 .0405839

L75HHLS 0.04127  0+96448  0.05784 =-0.01477
v v o e L TSHHL 10~ = 0632728. ..0.89870 .-0.02339 0.01723 ..
& L75HHLLS 0.54092  0.75773 0.01572 014910
& L75HHL 20 0.75107 0.60398 0.03840 0.13499
o cvrmnmece el TSHHL2 S 00-8 182520038282 ... . 0419431 . .. 015619 . . .
'@ LTSHHL35 - 0.86227 0.17204 ~ 0.36222  0.17615
K L75HHL4O0 . 0.81658 =0,00500 0.45386 =0.07227
o o L TSHHL &5. 2200683362 0+:056C0 .-.-0.61459 ..0.21270 .
n L7SHVLS 0.41910 0.,74399 =0.21586 -0.06498
N LT5HVL10 0.80235 0.37505 =-0,07355 =0.130156
s e v @ L TSHVL S e 0018009 - 0050658 w00l L 056 0013335 e
P L75HVL20 0.86264 0.40935 0.07358 0.03785 -
§ L75HVL2S 0.85761 0.3%9582 0.13778 0.09952
B L TSHVL 35 .0 0-86553..-002870 7. 0o 24949 . 20015068 cce e,
o LT5HVL40 0.83849  0.08668 0.38409  0.09631 :
S5HVL 45 0,66682 =0,1016 0.,57551 - 0.26846 ,
lom e u LHC~=~ vt Qe Q 1075, =0052126.  =0e26918. .. Co73B0L i rn .. -
L: ”\of LvC 0.03045 —-0.52748 =-0,28869"' 0.71502

LPLTS -0.29289 0.01043 =-0,32582 0,79712
ORTHOGONAL TRANSFCRMAT ION MATRIX ”

1 2 ; .3 4.
l 0.86011 0.40229  0.29293 0.11210
2. . =0433331  ..0.84967 <~0.03233__-0.40733_
3 0.12773 0.22893 ~-0.85829 Ceb4ll4 -206 —

4 =0.36442 0.2526€0 0.42010 0.79178
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R&CJORmeuFAClDRmemEACIOR3rmmEACIGRﬁ

OF POOR QUALITY.

e vy -

TR -~

L SMO2 046325 0.10140 '=0.84130 =~0.00131 .
LSM2S. ... 0633610.-...0,24902. .~0.87648 . 0.15488 ..
LSM59 0432996 0.24454 ~0.81477 0.36111
LSM915 050546 =0.07624 =~0.72238 0.33397
- ~LSM1530. __ 0,58817..=0,28895 . -N.64850 _0.21102
LSM3045 052822 =0.08917 =0.67499  0.29598
. L13L5 0.40722 0.87469 0.213248 =0.01502
o rmmmm e v wome febILLO v i 0073337 0459087 .. 009797 0.06138
L13L15 G.77171 0.25303 - 0.33228 0.13408
L13L20 0.91806 =0.06057 019961 =0.01645 )
e - LBL2S - o . 0a86280 =0424121 0633107 ~0.06446
L13L35 0.73558 =0.51456 0.29145 0.26361
' L13L40 0.71552 =0.50463 0.18311 0.3456C
v o - L13L4S . ...0a53019.. 7061353, 004556 . 0.43001
' L16HHLS -0.08812 0.92464 =0422415 0.,21605
L16HHL1O 0.22585 0.92139 =-0.09281 0.22451
s ooz 5 A b O HAL L S 0016248, . . 0.60016 ~0400444 0.08629 -
. L16HHL 20 0.89792 0.37285 - 000449 O0e1124%7
L16HHL 25 0.94012 0.24204 0.06570 0.01640
wrne trommre e o LOHHL 3D 009541 7. .. 0.03945,... 007413 . ..0.12011 ...,
L16HHL 40 0.91766 -0.08271 0.08068 0423665
L16HHL 4S5 0.91116 =-0.19071 0.12720 0.14275
SO L16HVLS 0e%4100......0.13263 0.59713 0045393 ... o w5 ho 2. i
L16HVL 1O 0.70547 -0.07059 0.07407 =0.44002 '
L16HVLLS 0086346 -0.06340' -0.04245 -0.39364
e mmnie wi smimass: mn o LOHVL 20 e 00857 T 4...... 20422461 0409487 .. =0.29501 -
L16HVL25 0.88751 -0,21824 =0.01993 =0.31721
L 16HVL 35 0.89930 =0.26707 =0.08310 =0.25850
LL6HVL A0 04890708 =0.32673. =0.,07016... =0s18368._ . .~
L16HVL45 0.80198 -0,45388 -0.11092 =-0.22775 :
L75HHLS 0.43878 0.80988 0.16991 0.24120
LISHHLL1O .. 0.63812 ... N.64825....0s271522 011157 .
L75HHL1S - 080749 ve43627 0.30400 0.12904
LT5HHL 20 0.91737 0.210826 0.26194 0.00314
— LISHHL2S 098443  =0.03360  0.10203__=0.01831 i
L 75HHL 35 093671 =-0.22469 -0.083¢66 0.02087
L75HHL4O0 0.82519 =~0.26166 =0.31827 -0.16539
L-I5HHL. 450416961 =0.38205 _=0.35912 0.16321 e, icas hrmrenmia v <
LT5HVLS 0.58926 0.52590 0.38046 =-0.10693
' LTSHVLLO 0.80485 N.10663 0.19405 =0.33161
ww——~——~—-~—L15H¥LL5—————0.92209———3‘44252_m~0.Ll&&i___n‘ﬂnh?8
L75HVL 20 0.93244 0.04249 0.15744 -0.15008
L75HVL 25 0.94839 0.00548 0.12580 =-0.07586
LI5SHVL-35 094391 =0.11402 .. 0.02861 -=0.01879
L75HVL 40 0.87937 =0.25747 =-0.16022 -0.04605
L TS5HVL 45 073133 =-0,43656 =0.31361 C.18566
—————*-»————JJN;-—~—~mwaﬂ~L9651—~=0.1383$__-00h38&6 .335672
Lve ‘ =0.19042 =N.T74024 0.44634 0.30052
LPLYS ~-0.2538Q8 ~-0.,22767 C.59627 0.6C363
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ORIGINAL PAGE IS c.
" oF POOR QUALITY 2 e B e e e e
LSMOZ 0.08938 0.03485 -=0,34055 =-0,00078
ven . - - LSM25 w0e006485 . 0.08558 =04.35480 . 0.09260
LSM59 0.06366 0.08404 =0,324982 0021591 .
LSM915 0.09752 =0,02620 "=0,29242 0,19968
_LSML1530.. . ....0e21342 ~06s09930._ -0s26251 012617 .. ... ... ..
LSM3045 0.10191 =0.03065 =0.27323 '0.17697
"L13LS 0.07857 0.30061 0.08641 -0.,00898
CL13il10 .. . 0el415C . 0.20307 0.,03966 .0.,0367C
L13L15 0.14889 0.08696 0s+13451 c.08017 :
L13L20 0.17713 =-0.02082 0.,08080 =0.0C983 W
e mrormrem e B LBL2S i 0016647, =0,08290 . . 0.13401 -0.03854 .
L13L35 0.14192 - =0.17684 0.11798 0.15762"
. L13L40 0.13805 <-0.17343 0.07412 0.20663
e L 13L45_____ 0.10229._=0,21086_° 0.01844_ 025711 . .
L16HHLS -0,01700 0.31778 -=0.09074 0.12918
L16HHLLO 0.04358 0.31666 ~-0,03757 0.13423
o L16HHL15 0014711 0420626 =0.00180 005159
L 16HHL 20 0.,17324 0-12814 0-00182 0.06725
L16HHL2S5 0.18139. 0.,083138 0.02659 0. 00981
N L16HHL3S __ _0,18410_.0.01356 _0.03001 _0.,07182 __ _
L16HHL 40 0.17705 ~0+02843 0.03266  O. 14149
L16HHL 45 0.17580 <=0.06554% 0.05149 Qe 08535
o L1&HVLS 0,08509 _ 0,04558. 0.24171  0,2714L
' leHVLlO 0.13611 -0.02426 0.02978 =0, 26309
L16HVLLS 0616660 =0.02179 =0.01719 -=0.23536
L26HVL 20 0.16549 =0.07719 _ 0.03840 -0.17639_ .
L16HVL25 0.17124 <=9, 07500 s I 00807 -0 18966
L16HVL3S 017351 =0,09179 =0.03364 -0.15456
L16HVL40 0.17501 =D.11229 =-0,02840 =0.10982 e
L16HVL45 0.15473 =0.15599 ~-0.04490C -0 13617 '
LT5HHLS 0.08466 0.27834 0.06878 0.14421
L7SHHL10 Q.12312 0.22279 O.11141 0.06671
. LTSHHLLS C.155890 0e14994 012306 0.07715
L TSHHL 20 0.17700 0.07247 Cel1060C3 g.00188
,L75Uﬂ}25 0.18993 =-0,01292 0.04130 =-0.01095
. i L7S5HHL 35 - 0e 18073 =0.,07722 -=0.0338T7- D.01248
’ LT75HHL 40 0.15921 -~-0.,08993 =0.12883 -=0.09889
L L75HHL4S - 0.14849 ~0.13130 .-0.14537 __ 0,09758
LTSHVLS 0. 11369 0s18074 Oel5401 =0.06393 -
" L75HVL1O 0.15529 0.03665 0.07855 =0.19827
[ LT5HVLLS Qe17791 0.03867 0.07268 =-0.,00255%
P E?SHVLZO e 17990 0.01460 0.06373. ~-0.08973
L'T5HVL25 e 18298 D.00188 05092 =0.04536
T L75HVL3S 0.18327 ~0.03919 De1l58 —=0.01123.
£ LT75HVL 40 016966 =0.08849 <=0.06486 =0.02754%
L75HVLAS' 0e14110 =0.15003 =0.12695 0.11101
. LHC ' =-0.03793  -0.25377 Q0.17756 0.20070
3 Lve =0e03674 =0.25440 0.18068 0-17968
& LPLTS ~0.04897 =0.,07137 0624137 0636091
'Ws e .
ki "'20""
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o ASMOZ2  =A  ASM25 =B ASM59  aC  ASM915 =D AsM1530 =¢ 7
ASM3045 =F  AL3L5 =G  Al3L10 =H AL3L1S =1  AL3L20 =J
A13L25 =K AL3L35 =L AL3L40 =M Al3L45 =N__ AL6HHLS =0
ALGHHL10=P ~ AL6HHL15=Q  ALG6HHL20=R  AL6HHL25=S ~ ALl6HHL3S5=T
i AL6HHL40=R  AL6HHL&S=V  A16HVLS =W  ALGHVL1O=X  Al6HVL15=Y
j AL6HVL20=Z  AL6HVL25=A  AL6HVL35=B _ Al6: " 40=C _ AL6HVL4S=D
; ATSHHLS =E  ATSHHLL1O0=F  ATSHHL15=G  ATSHHL20=H  ATSHHL25=!
ATSHHL35=J  ATSHHLAO=K  ATSHHL45aL  ATSHVLS =M - ATSHVL10=N
L _ATSHVLLS5=0  ATSHVL20=P  ATS5HVL25=Q AT5HVL3IS=R ___AT5HVLAO=S
: ATSHVLASaT  AHC =R AVC aV_ APRT5 =W
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ASMO2 =A ASi25 =8 ASM59 =C ASM915 =D ASM1530 =E
ASM3045 =6 Al3LS5 =6 Al3L10 =H Al3Ll5 =1 Al3L20 =J

oy 1 s o . 3

s i s x e v o

B

{im*_*nw-~AL§L25"~3&~__Aklki§_~2L__,Ajdﬂdﬂlmgiﬂ”m_ALlL&i_,EA__ﬁAléﬂﬂL5 =0

- AL6HHL 10=P Al6HHL15=Q AL6HHL 20=R Al6HHL25=3S AL6HHL3S5=T
Al 6HHL40=U Al6HHLAS5=U Al6HVLS =W Al6HVL10=X Al6HVL1S=Y

mﬁﬂwﬁm_MmAlﬁHMLZQ_I___AibHyLZﬁ_Aw__ALQHyLli.ﬂ_,_AlQHyL4O=CWm,AleVL45=0

ATSHHLS =E ATS5HHL10=G A7T5HHL15=6G ATS5HHL20=H A7SHHL 25=1
ATSHHL 35=J AT5HHL40=K AT5HHL4S5=L ATSHVLS =M ATS5HVL10=A
f . ATSHVL1S5=Q  ATSHVL20=P  ATSHVL25=Q  A7SHVL3S=R  ATSHVL40=S

ATSHVLAS=T AHC =U AvC =y APRTS =W
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&, ROTATED FACTOR PATTERN
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ORIGINAL PAGE IS

= ~OF POCR QUALITY

FACTORL  FACTOR2  FACTOR3 _ FACTOR4
P ASMO2 0.70801 0.33819 0.57985 0.19910
— B ASM25 0.67437  0.42006_ _ Q0.54455 _ _0.26778 ... . .
C ASM59 0.62557 0.30310 0.65249 0.29356
P ASM9L5 0.54756 0.32268 0.67596 0.36753
E ASM1530 =0.01461  0.41257  0.81059 _ 0.33601
£ ___ASM3045 -g_-u_lg_z___a‘lzzu_nma_.n..lm&_u
AT3LS " 0.11701 0.928l1 0.33223 0.07235
1; Al3L10 0.31471  0,80368  0,12841 _ 0.1258% .
AlI3L15 0.55159 0.73036 0.25505 0.21066
T Al3L20 058150 0.62879 0.29883 0.26416
X Al3L25 0.567246  0.33546  0.59442  0,41605
& Al3L35 0.18657 0.770l4 0.33118 0.14029
A13L40 0.14105 0.70532 0.36881 0.33582
AL3L4S =0.32973 _ 0.78151 0.43662 -0.22074
- ALGHHLS 0.19441 0.,94590 0,20583  0.00468
 AL6HHL1O 0.55569 0.82332 0.07433 0.01865
& Al6HHL1S 0.83938  0.42925 0.22673 0.,23293
{2 A16HHL20 0.92698 0.21423 0.14386 0,22876
< AL6HHL25 0.87993 0.31162 0.24615 0.24990
7 Al6HHL3S 0.92054 _ 0,13862 0.34334__ 0,10052 _
12 AL6HHL 40 0.96040 0,04688 0.13996 0.23629
1Al 6HHL 45 _0,94465 0.06738  0.16919  0.14864
u: A16HVLS 0.79104  0.17991 -0.23464 =-0.47785
¥ A16HVLLO 0.85631 =-0,05447 0.49904 =-0.09174
Y AL6HVL1S 0.75913 0.00348 0.59896 0.12558
= AL6HVL20 0.81798 0.16238 0.52276 0.06907
/£ AL6HVL2S 0.66911 0.22415 0.68194 0.19233
[©, ALl6HVL3S 0.73736 0.,09013 0.65967 0.09905
C _Al6HVL 40O 66016 0,07286 0.7%340  0.06674
Q Al6HVL4S O 57415 0,23879 0,72899 -=-0,08714
£ AT5HHLS TT=0.23048 0.93279 -G.08462 0.18535
£ _ATSHHLLO 0.17570 G.96007 =~0.02056__ 0.07513 . .
q ATSHHL 15 037705 0681557 0.08469 0.41628
H ATSHHL20 0.40393 0.86349 0.17525 0.20871
/__AT5HHL 25 0.46983  0,27867 _ £.37532 _ 0,65459
G ATSHHL3S 0643587 0,36554 0.64644 0.49023
ATSHHL 40 0.43582 0.27473 0.80144 0.27127
4 ATSHHL4S 4362 042048 0.76172 _ 0,07759 e e
M ATSHVLS 0.16270 0,25309 0.22954 0.88163
Vv ATSHVL1O 041361 0.21148  0.T5117 0.18001
2 ATSHVLLS =~ 0037416 5.49554  Q.44153  Q.62376
ATSHVL 20 0444363 0,3:i729 0.67925 0.43843
@ AT5HVL2S 0.28160 0.46723 0.61673 0.52079
R _ATSHVL3S _ 0.193G3  0.34375 0.85472___0.31133
S ATS5HVL4O 0.25267 0.,15436 0.83852 (.30563
T _ATSHYL 45 162175 0227 92066
£ _AHC =0e25167 =0,1766% =-0.92998 0,05343
vV AVC «0.23532 =0.20683 =0.94205 (0.04122
W) APRTS ~0.05196 0.19263 =~0.89667 -0.08969
ORTHOGONAL TRANSFORMATION MATRIX
— L 2 3 4
1 057741  0.46945 9.61241 0.26678
2 =0.50909 _ 0.83091 -0.20076___ _0.10059_
3 0.63600 0.22188 -0.734T2 -0.08038
4 -0.05414 -2l =

-O. 19996

-0.2117%

0.95512
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#2 FACTOR PATTERN

URilishn PAGE 1S
OF POOR QUALITY

P 1 — ] W W———

FACTORL __ FACTOR2  FACTOR:Y  FACTOR4

ASM02 0.97580 -0.17581 0.08330 -0.03857
ASM25 0.92151 -0.07667  0.10048 _0,0199% _ . . __ __ .. .
ASM59 0.98i41 =-0.16808 -0.03788 0.04775 |
ASM915 0.97966 =-0,10938 -0.10634 0,.11374
ASM1530 0.77130  0.22131 -0.54031 0.06759
ASM3045 0.64625 0.60485 -0.38589 =-0.16195
Al3LS 0.72602 0.65218 0.03043 -0.19316
Al3L10 0.67121  0.49444  0,27401  -0.08477_ . . . .
AL3L1S 0.87375  0.29604 0.30853 =-0.02871
Al3L20 0.88443 0.19301 0.26855 0.03181
AL3L25 0096004 -0,08753 -0.03498 0.,17372
A13L35 0.70951 0.49256 0.03493 -0.10023
A13L40 0.72800 0.47399 -0.05176 0.09398
A13L45 0.38499  0,70736 ~0.33936 =-0,44170
A16HHL 5 0.68361 0.64613 0.18191 -0.23878
ALl6HHL10 0.75310 0.38857  0.48009 -0,19274
AL6HHL LS 0088717 =0.09274  0,44378  0.04319
AL6HHL20 0,78494 ~0.,29978 0.51300 0.09501
AL6HHL 25 0487179 -0.21332 0.42784 0.07661
AL6HHL 35 0.83369 =0.41227 0.35588 -0.05426
AL6HHL 40 0472530 =0.45430 0.49939  0.13467
AL6HHL45 0.72035 =0.44394 0.47949 0.04152
AL6HVL S _ 027004 ~=0.25418  0.75382 =0.48552
AL6HVL1O 0.75001 -0.59061 0.17325 -0.22876
AL6HVLLS 0084028 =-0.49119 0.03342 -0.04869
A 16HVL 20 008871L  =0.37950  0.16663 _=0.12148
A16HVL2S 0496049 =0.27199 =0.04122 -0.04173
AL6HVL35 0489848 -0.42297 =-0.00368 -0.10302
A16HVL 40 088845 =0,41807 =0,11553 -0.14398

§ Al6HVL 45 0686682 =0.24900 ~0.11046 =-0.31642

& ATSHHLS 0.30244  0.92802 0.10765 0.02091

, ATSHHL 10 0455960 0.71997  0.33382 -0.12537__

; ATSHHLLS 0476350 0.51058 0.32507 0.19617

| AT5HHL20 0479221  0.48104  0.29851 -0.02830
AT5HHL 25 0485353 0.06595 _ 0.05446 _ 0.44459

; ATSHHL 35 0.94994 0.00137 -0.15604 0.23465

f AT5HHL40 0494379 -0.12721 -0.27251  0.01087

: AT5HHL4S 0.93646 =0.01781 =-0,19516 =0,19487. .
ATSHVL S 0.58853 0.17006 =-0.07988 0.73404

E ATSHVL10 084615 =0.16754 =0.25639 ~-0.05181

% ATSHVL1S 0488548  0,19537 =0.02663 0.38293

| AT5HVL 20 0096434 =0.00794 -0.16933 0.17626

; ATSHVL2S 0.89856 0.17344 =-0.21222 0.25816

_ATSHVL3S ~~ 0.87933 0.04708 -0,45397 _ 0.03719

f AT5HVL4O 0.84403 -0.14801 =-0.48243 0.05923
ATSHVL 45 0.81410 -0.06021 =0.53748 <-0.07138

§ AHC =0,78352 0.17343  0.47973 _ 0.29690

; AVC -0.79889 0.14122 0.49328 0.2929%4
APRT5 =0.51272 0.35734 0.67565 0.06853
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TeLE 38 Gormow. Pur  (FicTomRx)

ORIGINAL PAGE 1S
OF POOR QUALITY

C. EIGENVECTORS
1 2 3 )
ASMO 2 0417222 ~-0.06617 0.03631 =-0.02582
ASM25 = 0.17500 __-=0,02886  0.064380___0.01336. . .
ASM59 0.17321 -0.06326 -0.01651 0.03197
ASM9LS 0.17291 =-0.04117 -0.04635 0.07614
ASM1530 0.13613 _ 0,08329 -0.23552 __0.04525
ASM3045 0.11406 0.22765 -0.16821 -0.10842
AL3LS 0012814 0.24546 0.,01326 =0,12922
A13L10 0.11846 0.18609  0.11944 _-0,05675 . . .
AL3L15S 0.156421  0.11142 0.13449 -0.01922
A13L20 0.15610 0.07265 0.11706 0.02130
AL3L25 0.16944 =0,03294 =-0,01525 _ 0.11630_
AL3L35 0.12522 0.18538  0.,01523 =-0.06710
A13L40 0.12849 0.17840 =-0.02256 0.06292
A13L45 0.06795  0,26623 _=0,14793 _-0.29570
A16HHL S 0.12065 0.24318 0.07929 -0.15985
A16HHL10 0.13380 0.14625 0.20927 -0.12903
ALGHHL 15 0.15658 =0.03491  0.19344  0.,02891
AT6HHL20 0.13854 =0.11283 0.22362  0.06360
ALGHHL 25 0.15387 =-0.08029 0C.18649 0,05129
AL6HHL35 0.14714 =0,15517  0.15513_ -0.03632
A1GHHL 40 0.12801 -0.17099 0.21768  0,09016"
A16HHL 45 0.12714 =-0.16708 0.20901 0.02780
. ALGHVLS 0.04766 =0.09566  0.32859 =-0,32504
AL6HVL 10 0.13237 -0.22229  0.07552 =-0.15315 Hm——————
AL6HVL15 0.14830 -0.18487 0.01457 -0.03259
AL6HVL20 0415657 =-0.14283  0.07263  =-0,08132
AL6HVL 25 0.16952 =0.10237 =0.01797 ' =0,02794 =~~~ TTm T
AL6HVL3S 0415858 =0.15919 =-0.00160 =0.06897
ALGHVL 40 0.15681 -0.15735 =0.05036 =-0.09639
AL6HVL 45 0.15299 -0.09372 -0.,048L5 =0,21183
ATSHHLS 0.05338  0.34928 0.04692 0.01400
ATSHHL1O0  0.09877  0.27098  0.1455L -0,08393
ATSHHL1S 0.13475  0.19217  0.14170 0.13133 = 7
ATSHHL 20 0.13982 0.18105 0.13012 -0.01894
ATSHHL 25 0.15064  0.02482  0.02374__ 0.29763
ATSHHL 35 0.16766  0,00051 -0.06802" "0.15709
AT5HHL 40 0.16657 -0.04788 =-0.11878 0.00728
ATS5HHL 45 0.16528 ~-0.00670 -0,08507 =-0.13046
ATSHVLS 0.10387  0.06401 -0.03482 " 0.49141" T
AT5HVL10 0.14934 =-0.06306 =-0.11176 =-0.03468
ATSHVLLS 0415628 0.07353  -0.01161  0.25636
ATSHVL 20 0.17020 -0.00299 -0.07381 0.11800
ATSHVL 25 0.15859 0.06528 =-0.09251 0.17283
AT5HVL 35 0.15520  0.01772 -0.19788  0.02490
ATSHVL 40 0.14897 -0.05571 =0.21029  0.03965
ATSHVL &5 0.14368 =-0.02266 -0.23429 =-0.04779
AHC -0.13829  0.06527 _ 0.20911 __ 0.19876
AVC -0.14100 0.05315 0,21502  0.19611
APRTS -0.09049 0.13449 0.29¢51 0.04583
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Z1SM2045=E  22SM02 =G  Z2SM25 Z2SM515 =H  Z12SM1530=E
; 225M3045=E  Z13VVL5 =L  Z13VvVL10=M  Z13VVL1S5=N__ Z13VvL20=C
Z13VVL25=F  Z13VVL35=C Z213VVi%0=R  Z13VVL45=C  Z16HHLS =T
- Z1€HHL1C=U  Z16HHL15=L  Z16HHL20=w  Z16HHL25=h  Zl6HHL35=Y
! Z1EHHL40=2  Z16HHL45=#  Z16FVL5 =B  Z16FVL10=C  Z16HVL15=D
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Z475HLS5 =E  Z47SHLI0=E  2475FLIS=L  Z475HL20=M  Z47SHL25=N
‘i 247SHL252C  Z475HL4C0=P  2475HL45=C  Z475VL5 =R 2475VL10=C
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TTTTTTTTUZE D02 T=A Z1SMCZ =8 ZLSM25 =C  ZLSM515 - -c Z15M1530=¢
Z1SM3045=8  Z25M02 =J I2SMZS =H  12SMS515 = 12SM153C=4
L2SM3048=J  Z13VVLS5 =L _Z13VVL1O=M __ Z13VVLIS= b,...,.. LZ13vvie20=C .
Z13VWWL25=Pp  Z13VVL35=C  213VVL40=R  Z13VVL45=S  Z16HHLS =T
Z1EHHL1C=U  Z16HHL1S=UG  Z16HHL20=W  Z16FHL25=X  Zl6HhL35=Y
I16HHL40=2 _ Z16HhL45=A __ 216RVLS =B __ Z16HVL1C=C __ZL16HVL15=D )
21€HVL20=8  Z16HVL25=8  ZL6HVL35=J  Z16EVL40=k  Z16HVL45=1
; Z475HLS =J  Z4TSkL10=J  Z4TSFL1S=L  Z475HL2G=M  Z475HL25=N
2475HL35=C  Z4TS5HL40=P __ZAT5KL45=2C__ 24T5VL5 =R __ 2475VL10=S
f Z475VL153T  1475VL20=U  2475VL25=U  Z4TEVL3S=W  2475vL40=X
- 2475VL45=Y IMFMRHL =Z  ZMFMRHC =A  ZMFMRVC =B  ZPRT5 =C
[z_,,w Frme— S s e ewh R




ke awie

ho.E 39 DiwmnrarBoae CGomae (Fienazx)
. . ROTATED FACTCR PATTERA
ORIGINAL PAGE IS a. €0 FACTCR PATIE
—OF POOR QUALITY FACTORL. . FACTOR2.. .FACIOR3. . . FACTOR4
FLD 7031 9 229457 =€,05513
e B T215MC2 . 0e11259 0453907 . 0.26163 =0,05253
C Z15M25 ~0e24315 0.76300 0.522C2 €.09331
Z1SMS15 C.15183 0.59349 0.68700 0.10366
ZISM1530__ 0.93851 A-o 10522 0,26€6771 =C.03731
M 45 ‘ 4869 54 566 9
225M02 0.08528 0.91963 0.29245 =C.01866
Z2SM25  =0.24376 _ 0471560 _ 0.54784 0411890
I25M515 0.12103  0.61851 0.66486 0.12173
Z25M1530 C.93882 =-0.11076 0.25885 =0.01771
225M3045 0.94273 ~0.11888 0.,27082 =0.04684
& Z13VVl5 ~0.61072 0.66657 ~0.17141 =0.31467
M Z13VVL10 -0.00853 0.€7113 =0,03€17 =0.22652
_ M _Z713VVLLS 0.48717  0.66863  0.22134 =0.13091
0 Z13VvL20 0.90639  0.17344 0.07060 =C. 17002
P 213vVL25 0.94009 0.16838 0.09636 =0.18087
© 213vvL35 0.96767 =-0,02035  0.C51C0  =0.11796
£ 113VVL40 0.96126 0.02055 0.15595 -0.04363
G 213VVL45 0.96427 ~Q,Cl454 _ 0,97023 =0,059915 v
= I16HHLS =0.32939__ 0.76536__ 0.28872___ 0.13144
U Z16RHL10 015635  0.36982 <0.44257 =0.0C4595
o Z16HHLLS ~0e39485 0.86053 0.02460 0.07988
W Z1EHHL20 0425632  0.75692 =0.42484  =0.01694
W Z16HFL25 0.34710  0.16824 ~0.25343 =-0.01574
Y ZLlEHHL3S 0e29C94 (.71073 =-0.25296 =0.06645
2 216HHL40 0472027  0,53328 _ =0.16450 _0.07779
ﬁ Z1E6HHL4GS 0.72610 Ce44460 =0.08582 =0.55753
K Z16HVLS =0.,02915 0.31996 0.29384 0.42250
C Z1€HVLLO 0.11167 0427526 =-0.354l4 _ 0.46536
DZ16RVLLS 0.35481  0.58467 —0+24669  C.46113
£ Z16HVL20 0.8029% 0,25842 0.10476 0.02477
Z- 216KVL25 0.87488  0.27212 =-0.01463 -C.21204
47 Z1EHVL35 0.93274  Ce26754 0422664 =0.00810
H Z16HVL4O 0.93729 0.14458 0.23112 ~-€.05533
H Z16HVL4S 094555 0.16158  C.17037 ~=0,02312
& 1475FL5 =0.31251 -0.04886 -0.12106 C.87068
& 1475HL10 ~0.31418 =0.C2617 =0.12121 0.88764
3 & 7475FLLS  =0.16450 _=0.05235 ~0.01453 __ 0.54479
M 74T5HL2G =0.06218 <C.C8213 0.09873  0.96453
- 2475hKL25 0.20566 =0.1441€ 0.26523 C.S1412
; O 2475HL35 0.69904 -0.17759  0.58127  C.12035
4 P I47T5kL40 0.71775 =0.14281 0.55591  0.18437
~ 13 2475H145 273022 -0.13194 _ 0.55348 _ 0.16315
: 2475VLS =0.43215 _ C.26019  0.79248 =-C.11368
b= ;? Z4TSVLLO  TT0.34679 0.13142°  0.73352 0.04028
Z475VLL5 0.43479 0,1C76€6 0.84€55 C.0C395
- P 2475V121 0.45743  0.04379  0,85704  -0.02480
g,e LJ 2475VL25 0.43511 0.C5292  0.86€67 =0.00368
he W 2475VL35 0.40781 =-0.01522 0.87423 =-0.10975
& 2475vL40 0.41445 =-0.00142  0.88583 -0.05179
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Gode 3t Lowipar. Gave (mgo (Facrse Zx )-cowr-

b

"@. RCTATED FACTCR PAVTERA

FACTORL . FACTORZ2 ... FACTOR3 _ FACTGOR4

gwﬂ»’ i

; | ' 761 67 —=0.03022
e e AMFMRAL 0609767 -0.52831 -0.17966 -0.02057
. A IMFMREC =Gel7558 =0.82804 0.12351 =0.06193
B IMFMRVC -0.25249 =-0.83103 0.10429 -0.01936
. C._IPRIE =0,32731_ =0.25383 _ 0.31596 . 0.07935
—- ] CRTHCGCNAL TRANSFORMATICN MATRIX
1 2 3 4
1 0.85537  €.30532  0.41488 ~=0.05465
2 -0.32431  0.94529 -0.02357 0.02632
2 ..=0.37482 -C.11318__0.€8785  0.24157
4 0.15058 0.01976 =-0.19741 0.9684S
- VARIANCE EXPLAINEC BY EACH FACTCR
- FACTCR1 ___FACTGCR2 _ FACTCR3 ___ FACTCR4,
18.087463 13.239%24 10.093186 5.338351
ORIGINAL PAGE 19
OF-POOR-QUALITY — e .
o e . I



St

~0.22368

C.46244

ORIGINAL PAGE IS
OF POOR QUALITY

>

hirame

M EE e

Bewe 3 Duwser Boor Gma (Fieme 2X)
#= FACTCR PATTERN
r— e FACTICRL. .. FACTCR2.. _ FACTCR3.._. FACTOR4
ZFLDO2 0.47032 0.,65104 0.11624 =-0.08251
3 L LISMO2 . . 045445 __0,€4363 __ 0.07112 =-0.06701
215M25 0023642 0.79028 0.49083 =-0,03422
Z1SMS15 0.59C43 0.45832 C.51094 =-0,00065
L L1SM1530  0.88337 =0.41110 =0,11201 _ 0.05044
Z1SM3045 0.88573 =0.42113 =0.12444 C.C5210
12SNM02 0447609 0.63428 0.11911 =0.04479
o Q2SM2S  0e23C77.__0.14572.. _0.52552 _ =0.01557
225NM515 0.55912 0.,52540 0.50526 0.01693
22SM1530 CeB7758 =0.41573 =Cell380 C.CT7192
225M3045 088501 =N,42573 -0,11075_ _0.04078
Z13VVL5 <0.37280 0482392 =0.07474 <=0.34971
Z13VvLl0 025605 0482112 =-0.18224 ~-0.19632
o X13VVLL5 071684 046535 _=0,09338 _~C.08391
Z13VVL20  0.86684 <-0.13614 =-0.33775 -0.03869
Z13vvL2s 090541 =0e15274 =C.32656 =0.04931
o 213VVL35 L 0.84911 __~0.33736 _-0.34361 __ 0.02100
' “Z13VVL40  0.8956C ~0425714 =0.23470  C.07211
213VVL45 085496 =0.23075 =-0.32153 0.03444
e LLEHHLS___ . 0e06452  _ 0.€2697 . _0.,32494__.0.03583
Z16KFLLY 0407474 0422645 —-0.50792 C.QT431
Z1£HHLLS =0e 06516 0454302 0.09174  0.0300CS
Z16HHL20 _ 0,27502  0.64195 _-0.563C5___C.12101
Z 16HHL2S 0.42717 C.£€1920 =0.44587 0.10223
Z16HEFL3S5 0.36455 0.58171 -0.43015 0.04343
i LLEHHLAO Qe T0642 027644 _=0.45760 0.22680
Z16HFL4S 0.72437 0418531 =0.41257 C.C7934
Z16HVLS Cel7157 0e21611 0433707 0.35311
Z1&HVLLO £.00720  0.24458__~0.27504 _ 0.54286
Z16HVLLS 0.35446 045557 =0.30681  0.56027
Z16HVL20 0.83840 0.,07658 =0.24254 C.13130
o Z1EHNL25 0483695 ~0.03174 -0.42293 =-0.06536
Z16HVL35 0e97412 =0.C5477 =-0.18C66 0.09315
216HVL4O 0.94670 =0.17513 -0.18429 0.01088
_216HVL45 0.93353__~0.15584 _=0.22E53 __ C.09C15
2475HL5 ~0.38004 0.08094 0.22550 (.81912
2475¢KL10 =0.37553 0.10338 0.22753 0.83577
B _24T5HLLS __ =0.21435 0.02908 _ 0.28291 = 0.85208
2475HL20 ~0.06C87 =0.C2408 0.35264 0.50350
2475KL2S 0.19198 =-0.18515 0.39555 0.8610C7
2475FL35 0e77630_ =0,40510 0.30326 _ 0.10355
2475HL40 0.79256 =0437611 0.28882 0.17328
2475FL4S 0.80504 =0.27028 C.27207 C.15610
Z4T5VL5___ 0.04480 _ 0.326443 0.80870 -0.32648
2475VL10 0.63E681 =0.C0443 0.51€19 -0.C5100
2475VL15 0.75578 =0.05908 0.57745 -0.09570
Z475VL20. 0e76157 =0.12780 C.57855 =—C.12346
2475V125  Cl.748l11 -0.11160 0.59554 =-0.10809
2475VL35 0.71288 ~0.17014 0.59857 =C.21777
2475VL40 072442 -0.15799 0.561883 =0.16265
2475VL45 0.74502 -0.1564€¢ 0.61126 -C.13738
IMFMRHL . =C0e273231 _-0.50551 -0.09602  G.01191
IMFMREC ~0.35485 -0.73850 0.25687 -C.1279¢
IMFMRVC ~0.42537 =0.70665 0.27662 -=0.09377
LPRTS .. —0.26125 -C.C4180
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ORIGINAL PAGE IS
OF POOR QUALITY

TaBLE 39  Daiwpaer: DeF ComBo  Fcrop2x
¢. EIGENVECTORS

- e SO SN 2 . __. 3. 4
‘ ZFLDO2 0:10202 0.24087 0.04135 =0.03646
* 2L1SMO2 . 0410726  0.23877 0.02530 =0.02961
, Z1SM25 C.05129 0.,22367 C.l7462 =~0.01512
‘ 21SM515 0.12808 0.14104 Q.18177 =0.00029
. LLSML530 . __0.19163  -0.11635 -0,03585 _ C.02228
Z1SM3045 0.19214 =0,11919 =0.04427 0.02302
125M02 0.10328 0.23612 (.04237 =~C.01979
.. L2SM25 . 0.,05006  0.21106 0.18696 -0,00688
12SMS515 0412129  0.14870  0.17575 0.00748
22SM1530Q 0619037 =0.11766 =0.04049 0.03134
e 22SM3045 . 0.19198__-0.1204S =0.03540 _ C.01802
Z13VVL5 =0.08087  0.23319 =0.02659 =0.15450
Z13vVvLlo 0.05554 0422240 -0.06483 =0.08674
L L13VVLLS 0615615  0.13172 =0.03222 -0.03727
213yvL20 0.18804° ~0,02853 =-0.12Cl6 ~13,91709
Z13vvL2s 0419641 =0,04323 <-0.11724 -0.02178
Z13VVL35  0.18420 ~-0.0S548 <-0.12224 _ C.CN928
“Z13VVL40 0419428 -0.08410 -0.08350 0.03186
ZL3VVL4S 0.18546 =0.06361 =-C.ll143% 0.91522
. LL16HHLS . 0401400  0.,23405 _ 0.11560 . 0.01583
"Z1€HKFLLO 0.01621 0.C6522 =-0.18079 0.03283
Z16HHLLS =0.01530 0,.,26658 0.0326% 0.01328
Z1EHHL20 = 0e05566_ 2,1€169 —C,20031 0.35347
Z16HHL25 0.09267 0417525 —-0,15362 0404517
Z1&HHL3S 0.07S08 C.16464 =Col15303 G.0Ll919
s e A LOHHLAO, 0015324 . 0.C7824 ~-0.16280 (0.13020
Z16HHL4S Ca15714 0.05245 =0.l14678 0.03505
Z16kVLS 0.03722 0.08947 0.12C£13 C.15601
216HVLIO.  0.00156  0.€6922 =C.09785 0.23984
Z16HVLLS 0.07639 0412894 =-0.10615 0.24754
Z1€HVL20 Cel8187 Q.C2167 =0.08629 0.05801
LIL6HVL25_ .. 0.l18156 =-0.(0898 ~-0.15046 ~-0.02888
Z1E€HVL3S 0.21131 =0.C155C =0.06427 0.04116
Z16HVL4O 0.20537 =-0.04956 =0.06556 (0.00481
Z16HVL45  0.2C251 =0.04524 =0.08130 0.03983
2475¢+L5 ~0.08244 0.02291 0.08023 (0.36190C
Z475HLLO -0.08146 0.02926 0.08095 0.36925
o _Z4T5FLLS . =0.04650 0.00822 0.,10065 C.29413
2475HL20 «0.C1S7L ~-0.(CS64 0.12581 0.39918
Z475kL25 0.04165 =0.05240 0.14072 (C.328043
. Z4T5HL3S 016883 -0.11465 0.10789  0.04575
{ 2475hL49 0417193 -0.1C645 0.10275 C.07656
! Z475HL45 0.17464 =0.1C480 0.09679 0.06896
Z4I5VLS5__ . 0.00S72 _ 0.10314 C.28770 -C.14424
? Z475VL10 0.13858 =0.0C125 0.18364 =-0.02253
| 2475VL1S 016395 =-0.C1672 0.,20543 -0.04228
2475VL2) 0.16520 -0.03617  0.20583 ~0.05455
N Z475VL25 0016229 -0.(2156 0.213229 =C.04776
] : 2475VL35 0.15464 -0.04815 0.21295 =-0.09621
- . _2415VL4D 0415715 =0.C4472 0.22C15 -~C.07186
. 2475VL45 Celbl62 =0.(04428 0421747 =0.06070
i IMFMRFL ___=0.05929 ~-0.25628 =-0.03416 __0.00526
5 ZMFMRHC ~0.07€98 -0.2C901 0.09138 =0.05653
IMFMRVC - 409227 =0.2C000 C.06841 =-0.C4143

ZPRTS ~0.05667 =CoC&614  0.16452 =0.01847
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ORIGINAL PAGE IS

“%awe 40 Dvwer. Sus (Facroz Sk ) OF POOR QUALITY
a. nonrso ncmn PATTERN
FACTORL .~ FACTOR2.— FACTOR3. ... FACTORS . ... e e
 __SFLDO2 0.61948 -n.sor.oz -0.,07763  0.48923
e wemi« som s, [ 2 o 0eb1800 .. ~0s48123...m0612792 ....0.47983 . ... . .. . .o
C S1SM25 0.71223 ~0a 24549 -0.28660 0,25405
P S1SM515 0.86060 ~0.,05994 0.19853 =0.04911
E__SI1SM1530 . 0.13601 __=0.04282 _ 0.90634.__.0.03017 .. - —
E S15M3045 0.13722 =-0.05258 0.90399 0.,03518
S2SM02 0.59139 -0.50160 -0.11354 0.50812
.,.._.; .S2SM25 . .. .....0s71489..-0,28508...-0.24898 . 0.29630
® S25M515 0.84430 =0.08699 0,23740 =0.01161
» S25M1530 0.13075 =-0.07017 0.91752 0.0193%
e f8__S2SM3045 .....0413308._=0.06323__0.9118L .. .0402455 . .comn i
& S13VVL5 = =0.31194 =0.53431 0.30943 0.34038
M S13vvL1lO “0e11719 <=0.27762 0.46742 0.76947
o™ _S13NVLLIS_ . 0441345 _=0.18180___0.58556... 0.54899
o S13vL20 0063949 =0.17524 0.44234 0.34676
Si3vvL25 0.70743 =0.02032 G.43704 0.20206
e A SL3VYVLES . 0469255 0409941 0439955 .-0.17517
£ S13VWL4O - 0.73627 007936 N.339!1 -0.13954
S _S13VVL45 0. 73614 0.227T1 0622466 =0.,23912
e ek S LOHHLS _ .. 'y 6.. =0 Ve ....Ue
¢ SL6HHL1D 0.16186 =0,59375 0.26251 0.59359
V' S16HHLLS 0.40969 =0.53004 N51657 0445267
o S16HHL20._ 052474 __=0.55385____0.20058 _ 0.40900 B
v S16HHL2S 0.68245 ~0.19927 0.15413 0.29050
#  S16HHL3S 0.92634 =-0.15413 0.12076 0.08592
7 SLOHHLSO ... 091331 __=0.05574___0.28906 . 0.01084
7 S16HHL45 0.88377 -0.00185 0.28883 =0.09465
2~ S16HVLS 0.25246 -0.64219 0.42993 0.16055
[ . S16HVL1O . (e31584  =0.69558___ 039907 __0.,11120
. 2 S16HVLLS 0.69372 =0.39092 0.35374 0.15610
' g S16HVL 20 0.85483 =0.31668 0.11764 0.05988
e S16HVL2S. _0e91099___0.06400____0.05477. -0.02385
75 S16HVL35 0.91648 0.04972 0.00090 -=0.17320
F S16HVL4O 0.89416 0.04689 =-0.05277 =-0.31457
B3 _SL6HVLSS .. ____.0e88251 _.=0.02013._-0.00180 =-0.18516
P S4TSHLS =0.32352  0.24354 ~0.17779 0N.75762
£ S4T5HL10 ~0.08242 0.,09367 0.49658 0474417
e & SGTSHLLS. ... ..0e27967 026906 .. 0.75180.... 0.28603
M S475HL 20 0.52558 0.34719 0.65708 -0.16889
M S4T5HL2S Ne54887 0.33915 0.52128 =-0.35000
0 _S4T5HL3S_. 0642508 ___ 0442709 0.44970..~0.53486 . . . ... .. ...
2 S&T5HL 40 0.34352 0.40262 0.43884 -0.64850
P _S&T5HL 45 0.34336 0.40735 0,56761 =0.51990
e RSGTISVLS . 0.23253_ _-0.48085__ 0.32533 _ 0.06902 . _.
< S475VL10 0.38963 -0.38787 0.47508 0.22498
T S4T5VL15 0.65056 =-0.30023 0.52123 0.12370 |
e .54T5VL20... 0a71188_=0.21162 0445527 . 0400574 RS
vV S4TS5VL25 0.72666 =0,20160 0.54729 -0.05554
W $S4T5VL35 0.70083 -0.06822 0.56356 =0.06175
e54724___0.03685___0.35359__-0.07679 . . . . .
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e e RN e w58 o b

&. ROTATED FACTOR PATTERN

EACTORL

Dwrpier. S (Fcrer S ) -cowr. -

FACTOR2 ___FACYOR3_ .. FACTOR4

PEp—

{ S4T5VL45 0.63205 0.02476 0.63276 —0.085;[
e e e ONSL -.=0.07857 .. .098097. . 0.05049  0.01847
SNS2 -0.,09284% 0.97760 0.08885 0.03380
SNS3 -0.12257 0.95857 0.04324 0.04532
_SNS4 =0.05872___0.92269. . 0.32019...0.01254
SNS5 =0.03340 0.95222 0.21636 0.05249
SNS6 -0.06916 0.97591 0.03926 0.04709
e e e wINST. 00016435 | 0.9T7365 . ~0.,01046 - 0,04081
SNS8 -0.17697 __0.90989 - 9 =
F SMFMRHL -0.07997 0.78396 0.15127 -=0,51740
oo e AP _SMEMRHC 0026498 _._0.88065__=0.06454 =0.,26083
» SMFMRVC 0.22782 0.89375 =0.05470 -0.22612
&5 SPRTS =-0.17373 ) 0.89596 =0.09517 -0.10429
OR THOGONAL TRANSFORMATIDN MATRIX
e 1 078402 __=0.41933 ___0.43286 . 0.14870
2 0.35293  0.82312 0.27758 -0.34T66
4 0.19658 0037543 __=0.28744 . 0.85895 .
s VARIANCE EXPLAINED.BY_ _EACH.  FACTOR. .. ..
FACTOR1 FACTORZ FACTOR3 FACTOR%

18742272 15.143236 10.607929.. 6.339033
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Waie 40 Do Srug (Ficroe Sk )

T S ST— oo oI £ 8 S - ST

b~ FACTOR PATTERN

006544 . - .

- EACTOR1 ___FACTOR2 __FACTOR3 .... FACTOR4 . .
SFLDO2 0473618 -0.38787 =0.22377 0.37508
e o SASMO2 . ..0eT000L . .=0.38135. ~0.26386 0.38916
: S1SMZ5 0.57507 -0.11857 -0.49805 0.34844
S1SM515 077850 0.32657 =0,26664% 0.04742
- S1SM1530Q 052139 0225384 0,67547._=0.22394 .
i S15M3045 0.52616 0.24384 0.67399 -0.22239
“ $25M02 0.70041 -0.41233 -0.23284% 0.39702
e e e e D 2SM25 00061632 =0.15447 _~0.,45730.. 0.35958
SZSMS[S 0. 79946 0.29631 =0.,21665 0.05510
" S$25M1530 0.53196 0.23634 0.,68118 =0.24776
- S25M3045___ 052919 0.23949____0.67779 _ ~0.,23858 .
= S13VVL5 0.16404 -0.58234% 047429 =-0.05849
' S13vvLloO 0034129 -0.40764 0.67769 039931
- e S13VVL1S5 0073549 ___=0.03205._0.45417. .. 0.31626
S13vviL20 - 0.81789 0.08368 0.16257 0.23062
S13vvL25 - 0.78238 0.28401 0.08799 0.17937
S13vVL35 ___ _ 0464819 049805 __=0.05651. . =0.09185 ..
S13VVL40 0.67001 0.46782 =-0.11517 =0.04280
S13vvié5 . D¢ 54335 0.59273 =-0.23079 -0.03977
e e SLOHHLS. . ._..0.6T102 =0.51362 _ 0.34168 Da11329
S1¢HHLLO 057777 ~0.56510 0.29603 0.24331
S16HHL15 0.83438 -0,30568 0.34C68 0.12188
e e SLOHHL20. 079130 __=0.35720....0.01424 . 0.18887
S16HHL 25 - 0,72853 0.01862 -0.11180 0.26456
S16HHL3S 0.86852 0.17903 -0.32321 0.15205
e .- S16HHL 40 . 0.86616 . 035292 -0.19731 0.08483
S16HHL45 0.80461 0.42346 <-0.,2159% 0.00872
S16HVLS5 0.67720 -0.37597 0.23544 =-0.17715
- e-SL6HVLLO .. . 0.72858. .-0.38896 . 0.15956 =-0.21825
S16HVL1S 0.88415 -0.03302 -0.01667 0.02201
S16HVL20 0. 86282 0.05286 -0.31102 0.06677
e SLEHVL2S. ... 0eT0T756. ... .0.39769 ..~0.38849 0.16688
S16HVL35 0.67232 0.42485 -0.48725 0.,04979
S16HVL 40 0.61176 0.44889 -0.56913 -0.06166
S16HVL4S.... 067203, __0.35876..=0.48283 . = 0.00740
S4T5HLS -0.32007 =-0.22646 0.28878 072969
S475HL 10 0.22171 +0.07287 0.70414 0.51543
o v S A TSHL LS 00 4T 4400642941l — 0.596476... 0.18558 .
S47T5HL20 0.52579 0.71238 0.25113 =0.10027
S4T5HL2S5 0.46170 0.73925 0.06727 -0.21524
S4I5HL35  0.,26930 0.,81234 0.0L057 - ~0e34477
S4T5HL 40 0.19401 0.79991 -0.00085 =—0.46448
S4T5HL 45 0.26676 0.79478 0.14804 -0.38928
S4TI5VLS5 —0e53502 - ~0624742—0.14087—~0.16904 -.
S475VL10 0.70722 -0.12810 0.24870 -0.01234%
S475VL15 0.87996 0.08415 0.13465 -0.02840
S4T5VL20 — 0.84478 —0.20163 001841
S475VvL25 0.88289 0.26175 0.06540 -0.13786
S&TSVL35 0.81370 0.36965 0.10025 =0.10344

S4T5VL40 0655522 0434832 0.00408. —-0.04618 - .
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- Teaue 40 Dhunwer. Suz (Fenasy) -conr -

Boa e A ——————— T S AR MM DL S B SRS ST T T

"4 FACTOR PATTERN

T, v i e oo - NG TOR b FACT.OR2 ~—- FACTOR3 .. - FACTOR% i .
S&T5VL 4S5 0.74638 0.44872 0.18588 -0.,12152
e v v e SN S s 2004835 ... 0,TBT32 . ..015819 0.35419
SNS2 =0.43924 0.78482 0.20095 0.35226
SNS3 =0.47260 0.74201 0.18066 0.36229
Sp—. | L3 e 002924 8. 0682328 ...0636033 . 0.25360
SNS5 =0.32402 0.81381 0.28051 0.33383
SNS6 =0e43945 0.77341 0.15418 C. 38196
- --SNST . .. ..=0.39549. .. 0.78941 0.07231  0.40642
SNS8 -0.58641 0.73290 0.01501 0.15873
SMFMRHL - =0.40290 0.83893 C.04039 =-0.20929

SMEMRHC. .. =0e24394 .. .0.88411 . ~0.19125. . 0.17329 O

SMFMRVC =0.25346 0.87950 ~-0.16225 0.20183
SPRTS -0.56861 0.68601 0.03654 0.24000
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« ORMNNALINMﬂa:s
OF POOR QUA
"  Thewz 90 Dhurnrr. ST (PcrorSx)
* €+ EIGENVECTORS
K 2 3. o e e
SFLNO2 0.14860 -0.09713 -0.08583 0.18423
[ o v e S1SM02. . . 0al4130..=0.09550 . -0.10121 . 0.19114
: S1SM25 0.11608 =-0.02969 =0.19103 0.17114
’ S1SM515 0.15714 0.08178 =-0.10227 0.02329
- _S1SM1530...... 010525 0.06356.0.25908.. =0.10999 .. ... ...
S1SM3045 __ 0.10621 0.,06106 0.25852 =0,10923
; $25M02 0.14138 -0.10325 -0.08931 0.19500
e 82SM25 ., 0412441 =0.03868 .~0.17540. 0.17661
S25M515 0.16137 0.07420 =-0.08310 0.02706
$2SM1530 0.10738 0.05918 0.26128 =0.12169
_S25M3045 . 0.10682 _._0.05997 __0.25998 ~0s11718 .. .......
SL3VVL5 0.03311 -0.14583 0.18192 -0.02873
S13vVL10 0.06889 -0.10208 0.25994 0.19612
i S13VVL15 0.14846__=0.00802_ _ _0.17420 ...0.15533 ...
S13vvL20 0.16510 0.02095 0.06236 0.11327
S13VVL 25 0.15793 0.07112 0.03375 0.08810
§13VVL3S 013084 0.12472  =0.02168. =0e045LL .. . oo oo
S13VVL40 0.13524 0.11715 =-0.04417 <-0.02102
~S13VVL4S 0.10968 0.14843 -0.,08852 <-0.01953
SL6HHLS — ___0.13545._ _=0.12862 __0.13106....0.0556% .. ... ...
S16HHL 1O 0.11663 -0.14151 0.11355 0.11950
S16HHL1S 0.16842 =-0.07655 0.13067 0.05986
- S16HHL20 0415973 __=0.08945. ..0.00546 . 0609277 oo cmmomeceens o
S16HHL 25 0.14706 0.00466 =0.04288 0.12994
S16HHL3S 0.17532 0.064483 =-0.12397 0.07468
_S16HHL 40 0.17484 _0.08838 ~0.07568.....0.04167
S 16HHL 45 0.16242 0.10604 =-0.08282  0.00428
S16HVLS 0.13670 -0.09415 . 0.09030 -0.08701
SLEHVLLO — 0.14707 _=0.09740  0.06120...-0.10719. . .. ... .
S16HVL1S 0.17847 -0.00827 =-0.00640 0.01081
| S16HVL20 0.17417 0.01324 =-0.11929 0.03279
e e SLOHVYL25. o 0014282 0.09959...~0.14901 _0.08196
S16HVL35 0413571 0.10639 -0.18689 0.02446
S16HVL40 0.12349 0.11241 =-0.21830 =-0.03028
S16HVL4S . .0.13565 ___0.08984. _~-0.18519. . 0.00363 S
S4TSHLS -0,06461 =-0.056T1 0.11077 0.35839
S4T5HL10 0.04475 -0.01825 0.27008 0.25316
SATSHL1S . 0.09576— 0410753 —_0.22813.....0.09115
S4TSHL 20 0.10613 0.17839 0.09632 -0.04925
B S475HL 25 0.09320 0.18512 0.02530 =0.10572
. . SATSHL3S . 0.05436— 0420342 0.00405-=0e16934 - r s e,
S4TSHL 40 0.03916 0.20031 <-0.00033 -0.22813
oy _S4T5HL4S 0.05385 0.19902 0.05678 =-0.19120
: S475VL5 ___0.10800—=0.06196—0.05403— -0<08303 . -~ -como —n
4 S475VL10 0.14276 =-0,03208 0.09539 =-0.00606
S47T5VL15  0.17762 0.02107 0.05165 -0.01395
1 SATSVL20 0417052 0+05044— 0400706 —.=0403218 — o eva v
k S4T5VL2S 0.17822 0.06554 0.02508 =-0.06771
‘ S475VL 35 0.16425 0.09256 0.03845 -0.05081
¥ S4TSVL40 . 0.11207  0.08722— 0.00157-.-0.02268 . - . ...
;
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2 et re—" v - R % - D s

C ElGENVECTORS

1 2 B e o e s
S&T5VL4S 0.15066 0.11236 0.07130 -0.05969
SNS1-. 20609050 ... 019715 0.06068  0,17396
SNS2 -0.08866 0,19653 0.07708 0.17302
SNS3 -0.09540 0.18581 0.06929 0.177194
SNS4 =20.05906 020616 013821 .. 0612456 . i . o i iiic o
SNSS =0, 06540 0.20379 0.,10759 0.16396
SNSé6 -0,08871 0.19367 0.05914% 0.18760
v v o vt e SN S T e v swmrn 100 P 0 007983061 9TEB ... 0602774 0619962
SNS8 -0.11837 0.18353 0.00576 0. 07796
SMFMRHL -0,08133 0.21008 0.01549 -0.10280
SMEMRHC. ... . =0604924... _0.22139  =0,07336...0.08511 . -
SMFMRVC -0.05116 0.2202% =0,06223 0.09913
SPRTS -0.,11478 0.17178 0.01402 0.11788
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T UCFLDC2  =A CISMC2 =B ClSM25 =C  CLSM515 =C  CLlSM1530=8
ClSM3045=C C2SM02 =B (C2SM25 = C2SMS515 =A  C2SM1530=A
CZSM3045=K __ C13VVL5 =L _ Cl3vvLi1C0=L __ Cl3vVL1S5=N__Cl3VvL20=C  _ .
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Iv.

Conclusions

The statistical analyses summarized herein have been examined, as
yet, in only a preliminary fashion. Hence, relatively few interpretive .
comments are contained in this report. The major need for explication of
the separate effects of variable cover types, soil moisture profiles, soil
textures and the sensor variables - especially the actual response
kerriels or response weighting functions - is rendered difficult by the con-
volution of all these variables. The statistical analyses contained within
this report are intended as helps toward that end. Such interpretive
efforts remain to be done. Finally, the continued review of the analyses
efforts of other researchers in this field and the comparative examination
of their and our results also remains to be done, For example, Lees (1982)
shows a marked difference in his conclusions vis a vis those of Schmugge
(1980) on the utility of soil texture for the normalization of the volumetric

soil moisture data.
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