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MULTI.-SENSOR DETERMINATION OF SOIL MOISTURE

I. Introduction

The Guymon soil moisture data set which was the source for the analyses

resorted by Nadic (1981) was revised,* This revised Guymon data 6rd the

Dalhart soil moisture data collected on August 14, 16, and 18, 1980 have

each been grouped into four field cover types for statistical analy*-,is. The

Guymon data ► s grouped as bare, alfalfa, mi'lo with rotes perpendicular to

the field of view, and 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, reheat and mulched

stubble), disked stubble, and corn fields. Tables IA and 1B show the

data collection fields and dates for each cover 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 each cover type. it is

preceded by an overview with suMm Ny 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 results has not yet

been done.

The remainder of the report consists of tables of elementary statistics,

correlation matrices, and single variable regressions. A concluding chaster

summarizes selected eigenvector and factor analyses. The elementary

i

Per revisions by TAMU, Spring 1981.

1

^.	
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statistics provide the mean and standard derivation of all variables. Corre-

lation matrices were determined for high correlating sensors and for

correlation between soil depths. The highest correlating sensor types

for SMO2 (Guymon) and FL002 (Dalhart) are summarized via tables of the

intercepts and regression coefficients. These variables represent the

values of the flight line 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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2. Overview

This overview is arranged in four parts to show the effect of cover

types. 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 Cover 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.



2.1.1 Raw Data

Consider first that determining 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

layer 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 froth field to field. Tables 3 and 4 briefly

show the variation in textures of the sampled 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).
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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 relatively constant correlation

.	 of the HV 1.6 Ghz sensor channel for look angles of ' 10 0 in the Guymon bare

i	 field data set. I'n comparison the'HV'4.75 Ghz channel for look angles of

(	 ? 100 in the Dalhart bare field data set has relatively constant but lower

correlation coefficients. For the latter set theNh14.75 Ghz shows no

correlation

Note also the- great disparity in the correlation results of the 4 Ghz

HH and HVsensor. The Guymon bare field data shows increasing negative corre-

lations for the 	 polarization (with increasing look angle) and essentially

no correlation for the HV data. In contrast-, 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 HN data shows a similar and somewhat lower

correlation trend. These discrepancies have not been explained.

'	 Throughout the data analysis r)l atively li ttle difference in results were

found in comparisons of the field average (FLD) vs'line (SM) soil moisture
Prri3

sets most analysis results are also similar to those reported lust year to

later data editing (hlajic, 1981)

Figures 6 and 9 show correlations with passive microwave sensors,

Figure 7 similarly shows the correlations for the Modular Multispectral

Scanner (Guymon) and Figure 10 for the Thematic Mapper Simulator (Dalhart),

x	 A comparison of the coefficients of correlation of the sensor responses

z	 with the volumetric soil moisture measured at progressively deeper layers
F$

is shorn in Figures ll, 12, 13, and 14. The depth is :plotted at the midway

point for the layers 0-2, 2-5, 5-9, and 9-15 cm for Guymon with 0-2, 2-5,

22

^,R.

A



and 9-15 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 resbonse. The generally high corre-

lating scatterometer look angles of less than 25 degrees are shown. This is

to show the significant effect of a relatively small change in look angle on

the correlation,

as
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2-U Singl e Variable Regressions

A comparisrn of the linear regressions with SMO2 and FLD02 as

the dependent variable parametric in cover types is shown in Figures 15

and 16. The scatterometer regressions are for look angles less than 25

degrees as the independent variable.

The standard error of estimate of S1102 and FLD02 for the scatter-

ometers and passive microwave sensors are shown in Figures 17 and 18.

Note t!hat^for the Guymon data the highest_ standard errors are recorded by

I	 the cross-polarized scatterometers and specifically for the alfalfa fields.
r

I:	 The bare fields evidenced the lowest standard errors. For the Dalhart

data the parallel-polarized scatterometers tend to follow their cross-

polarized counterparts, especially in the higher look angles. The combined

'	 stubble fields tend to show the lower standard errors and corn the higher

p	
p

standard-errors. A summary of the com lete set of one inde pendent variable

regression constants showing effects of cover and look angle is summarized

in Figures 19 and 20. Note the typical progressions up and down the line

as the look angle is varied for each cover type. The Dalhart data is

particularly interesting in that the majority of 'cover _types with the

exception of corn, tend to parallel each other through the various lookp 
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 scatteeo-

meters in Figures 20F and 20G. The latter sensors are very unique in 	
I

appearing to be relatively insensitive to a'change in look angle

The calculated sensor responses necessary to 'predict' soil moisture

values of SM/ FLD02 	 = 0%, 5%, and 15% are shown in Figures 21-24 (uuymon)

and Figures 25-28 (Dalhart). Note that such calculation does not adjust

45



ff

the soil moisture depth-profiles to conform to a common, single profile for

each cover group, Thus direct comparisons to determine the effect of
i

single variable changes are still confounded by such convolved and dif-

ferent effects. Notice that for the bare and milo par fields the required

+s

	

	 HV 1.6 scattering coefficients are within about l 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
i

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)
k

shot-p the effects of possibly, the	 psuedo' coherent backscatter
rt

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 	
y

i 	 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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2.14 Stepwise Regressions

An overview of the stelnvise regressions is presented parametric in

cover types (Figures 29 and 30). These are summarized in the sequence
r

of the variable selected and the combined correlation coefficient. The

various steps reflect the m3xiinum correlation coefficients successively as

highest correlating sets of variables were determined. The regressions

were determined primarily for the SMO?	 (Guymon) and FLD 02 . (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 riot perpendicular) data and the Dalhart stubble date.
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" R4HVL15 67 -29.3713432.E 4..16115547

R4HVL20 67 -24.3E656716	
..

5.98128129
5

' i..84li]CI 15 67 1 0 f?	 417F_ -„ 1_ 0 4 0 391 3 8

`	 = R4HVL35 , 65 - .39.8138461c 3.,06149.866	 {
9

if R4HVL40 61 -38.57C491AC 2.,97827379e

- ,:B.4H.VL4 5__ 7	 Pa2E5.7- - 3 ^. F1 t^og

F75HHL5 23 8.5626C67C
j

2.86077742

R75HHL10 23 5.67F52174 3.741A8529

R75HH1:15.. 2-3-1	 0.4.;3-4. E_ ... _ 1_ 381 0-42 2

P75HHL20 23 -0.07913C4? 3.27793299

R7.5HHL25 23 -1.23565217 3.46373921

R75HHL35 23,_...»._	 _	 .. ..	 -5.A6 ,2608 .7C-	 »	 ».,_.2.,-69 . 4.16576,_ ___...,...^
x
q F754iHL40 22 -7.4468181E 2.205526136
u	 ,

R75HHL45 18 -9.2805555E 1.68155206
n

i R75HVL5 _. .a:._...2.3 913C__. 1..,43.790034..

R75HVL10 23 -6.6 5434783 1.98071343

P75HVL15 23 -11 .1704347E 1.91790956

,Z75HVL2-0--..^2.3...........,. 	 _.^.»..-..12__249..1.30.43.., _ x.2.03:26:559;3 -

R75HVL25 23 -13.49086957 1.85286734

I R75HV135 23"/ -16.8E434783 1.729183401

R 75 H .VL.4 0 _ _ . 2 2	 _^ -1.6.._4. P83

- -	 ^16lAl6^k	 .._..yR-

OF POOR QUALITY
-1419



T44le
S (COA b	

S T A T I S T I C A 1	 A N A

Y VVARIABI,I	 ^. N 	 MLAN	 .#.Y	 SiD DBV

s : $,?	 ku5	 19	 J _ 	 — , ._,.	 1.. ^Q^^3144

s RMMS4

f 

	

36 * 	0.53638989	 o.22e09964

r RMMS7	 36	 1.0675000C	 2.23143308
re

3	 944444	 Q.41787862

PHMS9	 36	 4.20666667	 1.773E9509
12

y FMMS11	 72 	 24.41694444	 3.65256061

PHL	 66'	 2t^Q„7166H6^?,	 ,^	 9 A5_Oi...^

PVC	 36	 270.6055559E	 11.76323436
^IY

i	 PHC	 275.94044444	 11.82862012
10. 

:^	 Q2	 59-	 1A.2034482E	 7	 A5	 7S^g3	 r
i 22

PPLD25	 58	 20,.81379310	 5.76539733

M:Q2	 58	 1	 18.07931034 -- --------	 9.08116053
lei

RSM;25 	 -A	 20 AE?275A8:	 2AL72336	 i

'	 9 RSM59	 58	 24.6137931C	 5.20095970

RSM91 ,5	 58	 29.1137931C	 5.'02374880

psmols	 58	 25-1 '344827f	 4 - 99029 063
14

U RSM1530	 58	 29.19310345	 3.22669034

I	 PSM3045	 58	 29.3E551724	 2.50098589

'9	 PRTS	 _ . . __	 7^	 23 _ 4472^^2 Z 3-55785076
4,1

s	
_

ORIGINAL PAGE 6S
BOOR QUALITY

a

f

ISO



i'

2

4ds

3 G

- : it :S

17

1472..
;6 ;^y8 Y .'ts$

V .G

. z

- 2y 73g -1 --z► ; 3:r
t

-}mod 734--- --

i 04f z 1-%

3 lot - --

F.r`1 l^ i9d
^: 7 ^ -"c's --Es , 89 --f^'3 - -

:A:-
f-

..^.

211,

2

4
x

I

Tc.^^e
q	 CTC/ Y-9lon	 /*I/ ,/ a..i- ,D

OR{GINM. PAGE tJ

OF POOR QUALITY
	 ^151-



si n^ ^^ Vc+ri o ^,^e	 /ep̂  r^ s r_ ; ^ ^s	 ^ r- S /^ ^ 2

J

'	 ^VG r' 1 ^+ SK*ercep V Coe	 Co
e f ^Z

I3. vv t to I Z .3 *7 x .7 2 .^► 8$

l.b#NH S l4. 1 1 f. y O .50

1.4 ,yv L S 73. 6-7 3.3) -(00

.Y h^HL2o / Al.D^ .S ► .Zob

. y IYV Lzo 3,3-3 .roZ ,Zpq

y,75#N1^S i9,y3 1. q S ,y 19

^,. 7511V 3. yQ 3. y l^ 3

MINS 7 ! 7.3 ! .7 ( .04

'' S	 V Z©i	 I w^.^.J .02 

/ S 9 zo, 7 '.619 oz-

Al ? . 3s -1. > .: 5-e

IvFlxe /lc /9y. Ta - .	 1 .7 3

/r, r14 	 Ve
.
-7

Pr .38S

ORIGINAL PAGE IS
OF P00^ QUALITY

r



VARC SLE	 N	 MEAN	 STD DEV

	-- .64 	 *al.219..772--..y...m....^,...^

R13L11a	 63	 -1.11111111	 1,41559415	 {

1413L1,5	 64	 -4.35625000	 1648322632

••. R13L20	 64,	 -6«88.7500-dCl	 __,__l.*_4-7474-9.51..

,R13L25	 64	 -6.012500.00	 1459279130
..	 w.^.w.vw - • v n. s_...sl•. 	 +r^«.+•.^..y +aM,.wr.n +ar+,	 -	 - sr...ww_wr	 _ a	 _	 a-rnr•	 ..^^.+.v.r..	 W_w-	 M.•... .wa s.y ....aw -...-

R13L35	 64	 9.60156250	 1.73346998

W	 R13L45	 51	 -10.29215686	 1675258017
3	 ----	 r	 .,.....^.^^,	 ^...._.. ,MSS..._,,_. ,...r. ,.....,....e._...

RL6HHL5	 33	 -8.26666667	 3.59014856

	R LbHHL10^ s .._ _-33^_.^ ,^_ ___1.55.45 45:.45.	 ? 6 .8.9108.9.3....
Y

R16HHL15	 33	 -13.67878788	 2.23323722

R16HHL20	 33	 14.63939394	 2.44539611

	

R16HHL25.._..,.. . ., -33	 _-- 16.3- 060b06	 ----^ ^83&5.W4.5.9--,._,_^

R16HHL35	 33	 18.43030303	 3..02443020

R16HHL40 '	 28	 -19.42142857	 2.192566639
^ r

_R-16MH4^i5 25 0o L^L-2444II0 2. a288Z2.0-	 -

R16HVL5 X33 -L8.07575758 1.32004505

R16HYL10 33 -19.72727273 1.73372300
s.
4 -44-6 VL15 33- -20.30303030 7-59771 644_
^L
zi R16HVL20 33 -19.94848485 3.14007576
a
La R16HVL25 33 -20.28484848 3.47240202

Rs6HVl35 33 -21.53E3636^« ?. b8415689

a R16HVI.40 28 -22.19642857 3.27770043

R16HVLt_

94HHL5

25•

64

-22.47600000

-14.42812500

2.65867762

2-.18644501

R4HHL10	 64	 , -19Y.21562500	 2.62268605

R4HHL15	 64	 -2.1. 93125000	 2.29145237

OF POOR QUALITY
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e. VARIABLE MEAN STD DEV

R4HHL20 64 -23.27812500 3.25437282

R_4Hk4L25.<,.>^ ^^ _x:.:., -64:,	 .^, u , -...3_.....2.6.19 8437 5Q^ 	 --	 ,.	 ._ ..-_	 ,.,_-.,2,,6624,0685.__-,^.,.,.

R4HHL35 64 -31.75625000 2.39754339

R4HHL40 58 -32.00172414	 2.03163502

R 4HH L45 , ...,. _ - ,.....5.1_ . -12.-33333333._x...
I

,._3...245 Q53 8 2 	 _a_^	 a

" R4HVL5 ` 64 -26.28437500 /.94921382
l•

R4HVL10
array Mw u.. a a.a w.

64
_4_„'-	 rry.w.wa^w 9 'o'	 vw.zaua.r+w :w.,..++^ a cu:wawa

-29.44687500
. ,ww ^ ^w.s ^.'+ '• a.a:

 4-17 2-9w2.55417298

R4HVL15 64 -32. Z8125Q0.0,... _ .m_..__Z,Q1L46515. _,._

W R4HVL20 64 -33.14531250 2.81119811

R4HVL25 64 -35.84375000 3.:48979806

_ R4HVL35 ..^ -,,64

R4HVL40 58 -38.95862069 4.41609771

"HVL45 51 -38.35882353 4.62186873

W75HH.LS. 26 4 49. 692308..

R75HHL10 26 -0.'0'4576923 1.94015499	
1

R75HHL15 26 -4.11115385 1.67957215
•

R-75HH.L,20-	 .._ ...,:	 26 . ..	 -6.7.7.23O.Zb9e` _. ___ 1 :233QL4821.	 '
•
-R75HHL25 26 -8.00076923 1.86171302

R75HHL35 24 -10.22625000 2.02674469
R

s R.75HHL40 75"0-

R'75HHL45 20 -12.55400000 2.13908342

a•• ' R75HVL5 26 -4.31730769 1.33050835

n^ R75HVL14 _____^,_26 - _ ,__-.8.-1$192308_	 __,.	 _ w_	 1 - A :7-0-9.0.341^._

aE R75HVLi5 26 -13.18807692 2.11600382

•` R75HVL20 26 -14.31692308 2.58109243
t

^5H11-L25 -26 - 1 15 .896538 6

.R75HVL35 24 -18.90625000 2.59868665

R75HVL40 24 -18.81833333 2.48688502

t
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rab^e

_

r̂ ^ A61 / 10.

_	 _.

Par'
_

VARIABLE MEAN STO O r:v

:RT5HVL45 20 -20.91100000 2.45448011

..-itMLlS4- 31 --- --0.+Z3 Q^ ^ Z ti 2 ..	 0.3712 8 38 4

RMM S7 31 0.67645161 0.37617858

ftMMSB 3t 1.12935484 0.482886.71

« .._RN_. M 3.3 516129 ..,..	 1929916350

RMM'S11 70 25.46085714 4.40484672

^^

^.	
RHL 35 27.0.34285714' 12,.90862196

s
r RVC 36 2140184555,56

,. ;RHC 36 277.41944444 13.07127318	 j

RFL002 6,.5794560770' 9.69428571

RFLD25 -X0 --.'2.A31428SZ- 5!499423740

RSMO2 72 • 9.70555556 6.5700749.0

;' 5--25	
.....

. R M
^...___..72._.,_ ...;....^.....^.-	

2.920833331 6.34534181

9

19 s5.9_ . '.._^. iYT2 1.68:333333--, _6..3-9.83D.5 23
ii

RSM915 72 21.19583333 6.26698116

RSMOL5 72 '17.66250000 5.63718633

z = :-RSM-1-530	 7-2:: --- ----.'r	 L S-75DD40 4,,6.9 71.6539	

^^I' RSM3045 72 23.93194444 3.94268181

1	 ;' RPRTS 4.1726358772 24.91527778
g

s
a . 3
U S

@

a
i
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l 3 sin ^c Vo^-ias A6	 ge e&sS'/© ov-Tg s/l C^-c
W

Gv y mom - /^^'/o ^ r'4 //c/

1n d^^n de n^.
r- ^o► 	 le =htercept

_

s
i

I3.3 VVL/O 11.8 y 2 .029 .178

1.4 8# 1-/5 3Z .7 0 / . l0 7 Cl . 2 9^
r

1.6#VL16- 33.00
R	 ^	 . y flNL ia 3 ..3s -.3Z .o^

j	 .glh(VL2o - S.Y'7 1.y5 .43

y7S/0L25 Z !.93 !. 5'2 ,ly9

y 75N^iL^'s Z^.9Z l 30 .ryl
^'	 /"I MS	 ^ S. 9 9 3. SS .Os

MM .5 7 5.657 y.08 . ©7

i`1 , 	IVS G,	 3o 2.Z 8 .03

mm S 9 8. E! .00 z 0
i`'1 /''1 S	 /`/ t g. 7 0 -. 3'x'1 . Ds
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VARIABLE
	

N	 `	 ME AN
	

STD DEV ,

{	
s

3

l

A131.5 40 2.54750000 3,09764075
...--._ ,...... _,_,	 .,, ... ,_, .,.. _.....

-1 43589744 1.86568559

y_.. A 13 L 15 5.•310 0 0 0 00 4 .,._	 .. ,,,, ..... 4.4414 7 3 60 ......

A ULU 40 -8922250000 1925483424

A13L25 40 -7944C00000 1.11166311

A1305	 .. _.._ _	 ..38.r_.,_.__. ._..`....-10..8Q000OOQ	 ._, L.1Q085961 -

A13L40 36 -11.26111111 1.23248362

A13L45 xp T 31 -11.022580.65 1.51936603

_ AULKHL-9.,...	 o -1.6.4500000 __ A.6b:^31OD56

A16HHL10 21 -8.99047619 3.03659427

A16HHL15 21 -12.38571429  2.94385559

AWiHL20 ._.._..x....2..1_ - N._	 - L4.3,'.8095.24r .__.. .. ,.. ,...	 .2.94914838-._..__._..-..-

A16HHL25 '21 -16.50952381 2.69534873

A16HHL35 19 -19000000000 2988925'211

A46HHL40 =---1. - L 04-]05EiFi2------ _.-,2,T2,972-4-72-._

A16HHL45 16 -22.53750000 2.62827573

AL6HVL5 21 -17.23809524 1.86533541

.__1-.-9 566 12 72: 	 _...^	 ..... _,

^A16HVL15 21 -21.97142857 2.508411441

A16HVL2C 21 -21.642857.14

w

2.55667194

- A 1614V12-5 -..... ,,-21	 t	 : 2 3.-47.14:2 8 57 1 ---2.8-181 t3 - 7 _ ----

A16HVL35 19 4-24.93157895 2.73273421

A16HVL40 17 -26.45E82353 2.8377056.8

--A"k Vi 45 Z542%.9-4-L

A4HHL5 40 -8.0,3500000 5.45957404

A4HHL10 40 -15.87500000" 2-.75613535

._ AyHHL15 40 -2.Q..52roonro 3 a-15-X45-Z^..,.,....,.__...
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VARIABLE N MEAN STA DEV

.. A 4 H ki1.ZCL-,.,,;_, _ 	 4.Q 	 -.^--.: -2 3?T5.000 0 0 	_ 14,4.9 09-

A4HHL25 40 -260000OOUCO 4.29239040

3. "3289252A4HHL35 38 -33*08947368

A4HHL4.0 466662...

A H L454 H 35 - 33.56285714 3.14821011

A4HVL5 40 -20.59C00000 3.54768252

s ...,	 ..	 ,,,...,,.._-A.41*L 10. --_.._...,.-.25.^4.8.5:00.4CD._....»..._........_...:..._,,,..... .•x7a.7.32.5-fl7 ,...._..._

A4HVL15 40 -10.85000000 3.02171627

A4HVL20 40 14.26500000 3.46073580

.A4HYL•25. 40 -39 115( flCCO ,.Z52.6.,94.A Z

A4HVL35 38 -45.82368421 3.02011797

3N _. A4HVL40 36 -45.38333333 3.53331037

AAH-VL-45--._.---35 -45.. QC•28.5.7.14 -- 3-1 6I2 .fl6.5.b ,

A7,5HHL5 17 7.56941176 2.25415358

A15HHLIO 16 1,058125CO 1.66138183

r 1 v A-7'SH1iL-15- -^•7 X3'.5-5061104 ^1-.-^-fi9-1---

2 A75HHL20 17 -6.58000000 1.88034239

A7'5HHL25 2.1500858417 -7.892.35294
g
n

a A-7'5HH135 __-, 5 ^-^0. 972(}O .0 0. - --2-.-57.3.59448.,.._

y
^z
g A75HHL4C 15 -12,41800000 2.20269705

A75HHL45 13 -13.86769231 2.25908593c
•A, 7,5 H V 1 .5-- - _.__-17 	 ...^_.... - 4^^ 04-1-^7•fi-5.,.._......	 ^	 ----v r$t3 ^r$41-^^-

c^t
Q! A75HVL LO i7 -7.62352941 1.00209743

4
A75HVL15 17 -13.13682.353 1.35285754

_-A-7 5H-V- L2 .5.9.9 7 G-6 -54

A75HVL25 17 -1E.57S41176 1.81486043

A75HVL35 15 -19.69333333 2.14307C78

A-75H_V140--- r__-15.,_...x_....,. -_--19,7-J36•G44C.0..._.. ^_ ----2•.35.2•Gb35^*--^. _ .^
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Lug ^^ , VL^j1►0^1
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^ 	

A

VARIABLE N

..,^

MEAD!
^.
STD OEV r,

f
A75• HVL45 13

-
22904615385 . ..

^

r

,.. ..,.	-_	 .. ,	 s•	 ;, .1.74967473

AMMS4 24 0.55666667 0.21397365

AMMS7 - 24 1.02125000' 2.15448433

, ,._.AMMSB

AMMS9 24 4.60541667 1995066762

r
y AMMS11 48 23.63708333 3:50138633

^ AHL 25D....056.52174, ... . _......	 12.5606.3.2.7-4.t2
AVC 24 271.85CO0000 10.77238821

-	
w .	 -._...._  .. ,^_._._..._ .,..._._	 _._...___ ...	 -,_...,._...._..,..,_..

a A HC. 24 2 7 b. 5 6 25 0 0 0 0	
,

U902080296 

y - _.AF.LaO2^»	 441	 _.s„ 17.._41819L82. _b.2LO4665.1_.

AFL02^ 44, 20.82727273 5.0566264S

ASMO2 44 .169990909043. 6.65700604t

a

' ASM59 44 21.27500000 4.95463725

ASM915 44 20.60227273 4,24338000
r
v A SM D15... r_. __. ____ 4 4 2.0.183 b3 E4. __4..^2 9.55.D3.9

m ASM1530 44 21. 1'1136364 _ 3.03362673
a

ASM3045 ,44 19.11590909 2.24964526
cc0

M ..-.,APR.T.S ..	 _, . ,48	 _ ..	 22.2640-41"7—_^^_.:.3..4.9,5.33060. _.._ ..._.
On

Z
U

a

,

Lo
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4 3̂CC CIewteK	 S	 s	 S:	 STATISTICALL ANAL
3

(

_	 -'VA	 L '^E AM V

oRtmNAL PAIGE I S{

R 9UALITY

Z13VVL5 19 0.86944444
i

1.52416022

Z13VVl1C 18 -1.28500000
...	 ,_

L.10075509

Z13VVL15 18 -5.61777778 1.20997596

' Z13VVL20 18 -8.28000000 1.43011923

Z13VVL25 18 -7.937777713 1.74016752

Z13VVL35 18 -10.95611111 2.22963764- wn13	 W

Z13VVL40 18 -11.43000000 2.34954199
e

Z13VVL45 18 -11.36777778 2.55571ZSJ

Z16HHL5 17 -11.81235294
r

3.2 772803

= Z16HH.L10 17 -15.80470588 2.97501705

sL16HH1.15 17 -19.2382352.9 2.80732194

Z16HHL20 L	 '17 -23.89411765 2.153 Z3121

Z16HHL25 17 -23.756470`Y 2.34615627

Z16HHL35 17 -29.83294118 2.2?.ZyS908

Z16HHL40 17 -32.407647C6 2.23427150

Z16HHL45 17 -34.22882353 2.48730749

Z16HVL5 23
.e_.	

-15:1647$261` 1.55216526

Z16HVL10 23 -24.06913043 1.31551995

Z16HVL15 23 -28.56869565 1.04766973
3 u

Z16HVL20
,:,>..:

23 
... G.
	 -32091652174 '

	 ..	 .,., .	 -.
' 1.78441351

Z16HVL25 23 -33.68913043 1.97166730

y` Z16HVL35 23 -37.66130435 2.89245304
K^

C3
,

Z16 N V L'4 t1'_.
2.3 ..	

2173")-4^ . 0 ^l 	 1
. ^__.^^,w.....	 m	 -, __ _. ... ^..._..	 4,

3 .210 5 8 t3' 6`

Z16HVL45 23 -40.45695652 3.40086411

Z4HHL5 16 -11.07375000 3.6CO56CS4

--Z'4HH1-10...
_	

r6 _r6-o lT06-Z5 O
-- a._ 

MIA:`"T33UZ7-„, 
R ..

K
Z4HHL1.5 16 -20.50437500 1.62760343



S T A T t S T[ C A L	 A N A L

ru t3FV"._.._..r, ...^.

Z4HHL20	 16	 -24.5875000	 1.53175973 	..

Z4HHL25	 1Et	 -27.67812500	 1:11458942

Z4HHL40	 16	 -35.89687504	 1.55726563

Z4HHL45	 16	 -37.43187500	 1.28067284

;H -	 fb"r7"Q6 40MV1588

v	 w Z4HVL10 17 -24.43058824 2.91541050
s

Z4HVL15 1T -30'.67588235 2.60596685
r_

4HVL2 -	 .	 6
_	 .

F1 	 j us. t	 1.

Z4HVL25 17 -42.43470588 2.31208271
-

Z4HVL35 17 -50.63000000 2.11766381

a .^Z
	 O P 4

Z4HVL45 17 - 54. 24823 2.05764604

Z475HL5 20 25.195500A0 12.55220697

u .

Z475HL15 20 11.26400004 6.1272183L

Z475HL20 20 6.83550000 4.53833190

^
_3..4 7 ^H C2 5..^.T.....2_^'_.'^

2 : ^ 0'x'0"033+3 ^'" 016`3°b f tf';
a

Z475HL35 20 -4.76900000 2.96213632..	 x

Z475HL40 20 -7.?1.200000 3.48589126

Z475HL45 20 -10.93850004 3.6'5600627**_._

Z475VL5 23 20.64434783 5.48915362

"I Z475VL10 23 8.48652174 4.06676397

Z475V1.f5 ._._
	 .^ .-2:3--------^ _,__.^a

	 58347'826-_
_ 	_ -5^Y43`34929

Z475VL2 0 23 -2.71391304 5.547+3819

Z475VL25 23 -7.24267870 5.6 1 132881

_12.2921'73'91	 .,5':46771346

Z475VL40	 23	 -14.681739`13	 5.86826337
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M f A N	
._., .,	

S 10 -co) E'1T_

Z475VL45	 23	 -16.00521739	 5.361,63210

ZNS1 22 1936813636 0.81352843

ZNS2 22 2.21 322y27 1.21i657821

w	

ZNS3 ' 22 2000890909 1.24049068

ZNS4 22 6.38522727 3.43069574

N S5	 4.85 7954.5	 4 84

ZNS6	 18.	 17.56300000	 6.44529296
22

ZNS7	 18	 7.21205556	 2.96896990

ZNS 3 	 22	 21.94545455.4

ZMFMRHL	 16	 274.86250000	 16974888554

ZMFMRHC	 16	 272.7312y000	 9.63879099

M MRVC 6 7.3-5000000 2"5TP.'TY-

ZFL0 0 2 24 5.45416667 2.86932490

ZFLD25 24 8.62083333 3.80182784

L0515 24 12.475000,10 36658016 81

ZFLCO15 24 7.77916667 6..44986:375

ZFLD1530 24 11.66250000 ,8.88402633

F.
F.
r
r:
i
i

.,-,T 
ilzc ^.  	 -1-4 2 M-3-2r337	 	 1 J . 7' 1:2 2 4'0*T3_.--.._..

ZlSMO2	 18	 4.84444444	 2.63689261

ZISM25	 18	 6.99444444	 2.93547716

ZISMC15	 18	 5.44444444	 5.14692624

ZISM1530	 18	 10.1722.2222	 9.72255144

_ Z 1 S M3 0 4 5 	 18'
	

d.. ,..._ 1.2 . 66 11111 V
	

- ,, 110"94138325-

ZP41T5	 24	 27.44583333
	

7.59393231

Z2SMC2	 22	 5.63636364
	

2.82700337

	

U.	 Z2SM153C.	 22	 11.19090909	 9.03136909

_U 4

00 7

,_ ..c"`45- ---7-2"^._...

1.;.' Z2SM25	
Z2..y ,._._..... _._._ 	 _ . 884C909C4	 ._.„..^. __.___. ._._.3:72349798

Z2SM515	 22	 12042272727	 3.83963438

	

z Q	 Z2SM015	 22 ^ w _	 7.35000000	 6.15117101
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E	 CC S:	
S T4 T I S T I C A L	 A N A +L

VARIABLE	 N	 MEAN	 STD REV

S13VVL5	 43	 1.90116279	 2.62231287

S132VVL10	 4.3	 0.71651163	 1969957261

_gtI l VL1 S 	41	 -5_0t2S5 P14 	 l.Fi1^5515_L

S13VVL20	 43	 -8.01511628	 1.39701616
'	 a	 r

S13VVL25	 4.3	 -7.82767442	 1.60838848

S13VVL35	 43 	 11.28116279	 1'„72822767

S13VVL40	 42	 -11.89.333333	 1.81436230

#	 S13VVL45	 :40.	 -11.95275000	 1.83267912

,_ ,SlEHH15	 41	 11-30E.34146	 1-74127235

=	 S16HHL10	 41	 -16.12341463	 2,90256749

SL6HHL15	 41	 18.23926EZ9	 3«16448526H

S 16H H1 212	 r-22.52 536 5 PS	 1 _ 98199535

S16HHL25	 41	 -21.58195122	 2.56491834

S16HHL35	 41	 -27.49414634	 2.7-8711'856

}	 916HHL40	 40	 -3Q -841250 0.	 2+87572170

S16HHL45	 38	 -32.;6421053	 2073561459
Z

o S16HVL5	 53.	 14.75301E87	 1.71532637
n

h4	 %1AHVVL]	 5^	 -Z4- nnn^ ^736'	 1.3424747n
a^

a

	

	 S16HYL1'	 53	 -28.1349056E	 1.30322768
b

S16HVL20	 53	 -32.028-2019	 1.81434707

i a	 C1_6HVL25	 53	 -32.89433962	 1.94384186
ra

S16HVL35	 53	 -36.80226415	 3.24317724

S16HVL40	 51	 -39.36960784	 3.275981.66

$1_6NV.445	 49 _. _	 -39.99959184	 _. 3.9135351._._.. __ ___. __

S4HHL5	 39<	 -8.73948718	 3.78176995

S4HHL 10	 39	 14. 41666667	 2.16404754

S4HHL:15,	 39	 _18.71692308	 1,80735217
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VAR1 AUE	 N	 MEAN	 STD DEV'

r S,4h. tll,z?wQ_._ __

	

39	 - 2.2. ,6 ^Q3^523... r 	 2 - 09 74814.3---

S4HHL25 39' -26.66487179' 1962372196

` S4HHL35 39 -34.1.1307692 1.43216647

' _S_4H ►̂ .L54^ 33 -35.0`733684,2 2 -X13.2, 4 7 8-

` S4HHL45 36 -36.20694444 2.5247685.3

S4HVL5 41 -16.26390244 4.58601890 1

_$4HVIlC 411 -21.86585366 3.06950727

^I S4HVL15 41 •-28.44439C24 3.41996422

S4HVL20 41" -35.857BC488 3.32.944178

S4HVL25 41 -40.90634146 2.83029041 s-

S4HVL35 41 -49.63219512 2.21592589

N

S4HVL40 40 -50.67750000 2.73534112

S4HVL45 38 -52.75394737 2.61391447
3

S475HL5 47. 27088191489 2.76442355

S475HLIC 47 19,65510638	 - 2.69 59276

$475HL15 47 13,001702-13 2 80915668

m S475HL2C 47. • 8.13851064 2.84764203
r ^

S475HL-25 47 3.45234043 2.82875085

8 K _5475HL35 47 -5.34000000 2.95426833	 _-

o F S475HL'4C 46 -7.8597826,1 3.14368749-
v -
o

lz
S475HL45 44 -11.51022727 ;3.44794073

i
ilt, S4^L5 53 20.60867925 5.001b20

j ar

' QI S475VLIC 53 8.46509434 3.93437642

S475VL15 53 -	 0.53660377 4.81970073

'
^s

S475VL2C 53 -2.91924528 4.96746331
L

S415VL25 53 -7.37830189 5.23132199

S475VL35 53 -13.1.0150943 5.1012801.5

41 5.Y 4C 51 -15.93176411 _^•_2.3-B6.2.032
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TG 1 Ie	 l ha^'^. - Cc?^+ 6t Ae a S'i +°^ ` T A T i S T I C A L A N A L

VARIABLE	 N'	 MEAN	 STD DEV

r.

s

r S4-ML_45 49	 • -15.32ZZ551CL.	 ,..^ 4-Q3^OIBQ4

SNS1 52 1. 5198C769 0'.82858663	
.

SNS2 52 2.45823077 1936964397•^

TSjLS3 52 2.371-231 1_3108627Ak	 -

SNS4 52• 5.87300000 3.20183601

. SNS5

SNS6

52

42

4.62180769

18. A0^09524

2.52288755

6.45283584

SNS7	 42	 8.34545238	 3.18819377

Y
	 SNS8	 52	 28.66923077	 7.72372303

qMFMRHL	 40	 275.1475C•OC	 18.42186532

SMFMRHC 40 271.12500000 10.71236405	 ?

SMFMRVC

SFlD02

44

5

280.99000000

6.05000000

11.40617916

3o807409C5

SFLD25 56 10.86785714 5444627002

SFLD515 56 12.89107143 4.24038063

SFLDC15 56 5 79642PS7 6.91827525

SFLD1530	 56	 6.34285714	 7.46246016

SFLD3C45	 56;	 7.84107143	 9.19426257

SISMO2	 44'	 5.62045455	 3_92277664

C,
Sl SM 25 44 10.16818182 5.91080102

L' E
s S1SM515 44' 12.03636364 4.16106487

QSLSM015 44 3.40000000 5.72306634
4a .
Ia^ SISM1530 44 3996136364 6.58066993

la
S1SM3C45 44 4.96590909 8.2.3178590

P

_S PRT5 56 28.02857143 7.81319896

S2SMC2 52 6.36538462 3.91447212

S2SM25 52. 11.39423077 5.30580198

d S2SM515 52 12.97115385 4.33233789

Q © S2SM015 _.^.._..-5..43265.231._____ _	 f _ _ 7.04L54.955_'

CD JX -• S2SM1`.30 52 5970769231 7.35265315

S2SM3045 52 7.00576923 9000345061 172H
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TG 6le
z S L STAT I ST I CAL	 ANAL

VARIABLE	 N	 MEAN*	 STD DEVr.
r
r
r.
r

D13VVL5 23 1.08565217 2*64430232

013VVL10 23 -1.33739130 ter~ 1.76480032

D13VVL15	 23	 5^?7782E09	 1.29545335

D13VVL20	 23,	 7!.93434783	 0.86443795

D13VVL25	 23	 T. 5678260 9	 0.81359447

s	 -0 3V VL3	 23	 -16!. 9-4173913_	 1.20501849

D13•VVL40 23 -1'.46695E52 1.33764867	 r

W	 D13VVL45 22 -U,,-/f4636364 1940944618

-UIh .HL5 23 -12,2-852.L73S_._,...._>-- - 3..24.394663	 r

=	 DL^HHL10 23 -1,7.01652174 2.54618718

a	 D16HHL15 23 -18.87304348 2.38C56608

D16HAL20 23 -22.5995{x,122 1.85710097

D16HHL25 23 -20.68695652 2.33494488

D16HHL35 23 -26.74304348 2.41411274

Z D_1^HL40 23 -30.33217191 2-08535795

D16HHL45 22 -32.06772727 1.94635418
Z

n
016HVL5 23 -14.95565217 1.53938543

a D 1AHVLlA •' 23 -24--41913C43 1,25111715r„

D16HVL15 23 -28.32434783 1.253'64859

x D16HVL20 23 -32.01291304 1.87683423

5
0 6HVL25 23 -32.60434783 1.73101343

Q^
DIEHVL35 23 -36.37434783 3*15882865

!LI

01EHVL40	 23	 _	 38.65782649	 3.57 16440

016I1VL45	 22	 -39. b9 6 36	 3.04596149

D4HHL5	 23	 9.33826087	 2.80849952

D4HHL10	 23	 14.5478260	 2.24045441



Jam,, ,^ {
k b`G	 W6r47~ ^1Si41 a	 ^ S	 T A T ' I S T I C A L A' N A

Cl	 '
VARIABLE	 N	 MEAN	 STO DEV

Q0H12C	 23	 -23.11260870	 1..,9,4aa-0(a05

041-HL25 23 -26.61739130 1.64174579

D4HHL35 23 -34.03434783 1.49474481

D^tt'.H 40 23 -35..21 21139 2..f31i$52333_

D4HHL45 22 -36914818182 3.01964778

D4hVL5 • 23 -16980130435 3.32534660

04FjVL10 23 -21.88739130

W 041+VL 15 23 -28.56565217 3..63397957.

D4HVL20 23 -36.22043478 °	 3.23854913

QA PV L25	 23 -4Q. 517826 09 2.86212565

= 04HVL35xV'  23  -49.77804347,8 2.12338597!`•

s

e	 ,.

04HVL40 23
r.^	

_.....

-51.ti0086957
..	 .,
2.15920632

^r
04hV145.__^..^....._?^_.^..^ -52+_587.7._2.72.7:

047'5HL5 23 27.36869565 3923657409

D475H^L1C^ 23 18982043478 2.95008394
3

0 4.7.5.H 1,.1.5_ _ _ 2	 _. _ _ 12...,2.9 21„Z..3 S 1_____ _ 2 o-6-46-816.1.2

0475HL2C 23 7.83130435 2.40490088

t	
Z D475HL25 23 3.34347826 2.36202265

4 Q4_75H135 23 -5.35^1^:5'^ ?.46a	 `?5,.57

0475HL4C 23 -7.88086,957 2.77657721

Q 0475HL45 '22- -12.27363636 2.69529316

0475..VL5	 23. 20.021.30435 4. 3 368617 

= D475VLLC 23 .7:91695652 3.65418245

k
f: D475VL15 23.`` -0.43217351 4936344938

i



b^ a ^	 ^5JJ S'^C1b^^ °^	 S T ,A T T	 I CA	 A N A LI S	 L

VARIABLE N ,MEAN STO DEV

,41.5Vt45 1 22 -19_26727273_ 3.91332929

i ONS1 24 1.49287500 0.88728983

ONS2 24 2.'39658?33 1.50971664

f ONS3 24 2.3A341667 6 t

DNS4 24 5.28287500 3.17507887
f

r " 2.64801839ONS5 24 4.30054167

DNS 6 1EL 19.72761111.. 6.670834 8

DNS7 18 8.96405556 3.09417047W

8.17167253DNSB 24 28.78333333

QMEMRIjI_ __, 24	 ^- 276, 51250000 17,79	 85y8 -

DMFMRI-C 24. 273.87500000 9.35392268

a
s

OMFMRVC 24 283.708333.33 10:06478651

i DF 1 nn2 24 6`Q1250nf)M- _ 4,158732x.-.
OF LD25 24 11 x.31666667 6.53543297

DFL0515 24 12.50833333 4.00672442
x

.QE.LD 0] 5 24 n d

OFLD1530 24 0 0

5̂
^..^._._. 0

OFlD3C45 24 0
YY

I. +

	 s aD 1$Ni0 % 24 6_ 11 (166667 A. 331^4844
4

D1 SM25 24 11.45000000 6.63966998

a O1SM515, 24. 12.60833333 400553060

a
µp

D1SMo15 24 0 0

1	
ia4

01SM 1 .530 24 0 0

®

0

DISM3045 24

.0

DP-RT 5 2 4_- 2 a .2'_45.5.33 8. 2 9 3.2.6A4 0

t D2SMO2 24 6.06666667 4.34267666

pp 02SM25 24 11.36250000 6.59623163

02 SM.15	 24	 3..96975659

0.2SMa -t 5
t

• 02SM1530	 24 ORIGINAL PAGE i 	 0	 0

- QUALM
D2SM3C45	 24	 0	 .0
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Ty^o► ^G

^ry ^	 ,fit
'	 IC 1^ '̂.' y'^	 7	 J	 1 S"C C•S :	 S T A T I S T I C A L	 A N A L

_VARI'ASLE"	 N meAN .^ „ a..a._,. ,....	
;:.S`TtT"DE1i"'°^"'°.^. 	 ..»

C13VVL5	 32 0.70968750 1.25173295

'c r3v VC10 .,	 ., n ..,37 - 0:7400 ^---0 ; 9 87678'y3" . _ ,,....	 .,.,

C13VVL15	 32 -3.79,812500 0.,93199210

C13VVL20	 32 -5.65187500 00,88472499

COMM	 32 -4o-5250=00

w	 ^

s ^.

q d

4r

>	 WI
'1t

.	 4

IN

8

C13VVL35 32 -6.81781250 0.88748915

C13VVL40 32 '-7.05562500 0.8211.?.015

""t'13VYC

C16HHL5 32

-'Teo--Ma

-14.81093750

?'L L

1.93024712

C i6HHL10 32 --16.56468750 1.b8227953
'_"C 1

C16HHL20 32

-	 .

-19.01343•_750 1.40370618

C16HHL25 32 --17.25C62500 1.447790L7

CLbHFiEJD

C16HHL40

34

32 -22:3521.8750

L-o4 (1#47083 

1.28228811

C16HHL45 31	 - -23.02774194 1.10121966

I

It

MOM	 32-	 -L 3=4-4'

C16HVL10	 32	 -22.14406250	 0.98518988

C16HVLIS	 3,1.	 -23.80406250	 1.37190910

--C-t: Svc rn--------ter	 -zz03-rs	 4-9-

C16HVL25	 32	 -24.06093750	 1.56291159

C16HVL35	 32	 -25»59250000	 1.47282042

^C16M	 -2-40;	 .

C16HVL45	 31	 -28.31903226	 1.43589543

C4HHL5	 32	 -9493562500	 3.89439791

C4HHCTU'	 32	 -i5:05906250II	 . U 3L`8
j

C4HHL15	 32	 18.37031250	 2.38265437
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"2AP%oatJ	 VARIABLE	
_... N,	 .,_._:M.,...,..^_..^.,..^...•,.,.. a.,,..__mME^CN"°,^....^..^,.,_,_,._•;w'"STDY DEV'......^^_ .^...•..._. ,^

S T A T I S T I C A L A N A L

e

•

C4HHL20 32 -21.46406250 2.54810981

C4HHL25 32; -23.51531250 2.22451152
51iH1"35`,.^.^•.s,..32'......"w`""•" =28:2443750Da^___..^_.,.^....t:"TI4B8"T1.3.:..

'C 4HHL40 32 -28. L5843750 1.93948964

C4HHL45 31 -28.51967742 1.61196667
•CrH1IL°5^^. ^.....^3,2. _ ,	 _ , -1 (7'404681'50

A	 ,
1

C4HVL1 0 32' -21.37250000 3.10635042

C4HVL15 32' -25.72718750 3.10575453

C4M VLZO 32! -2q; Igfi o

C4HVL25 32 -32. 1734.3750 2.71554024

C4HVL35 32' -41.44781250 2.36756406

""CAMt:4-0-"' -'-3TT -42 . 8 5 067"0 Ze MIU83L5"-'^""^

C4HVL45 31 -42.72387097' '2.33852044

C475HL5 32 25.97281250 2.77026403

TSfltTC7-' LIS o Z5343 75 0 i

C475HL15 321 13.33062;500 2419200297

C415HL20 32 1041375000 1.94941637

'32 61657st250 ♦.

C475HL35 32 0.05 656250 1.77694484

C415HL4C 32 -1.89906250 1083397569

- •	 J

C475VL5 32, 20.91218750 3.12055695

.C,475VL10 32, L4:50406250 414956808

C4 (!S

C475VL2 0 32 6.86906250 4974431433

C'475VL25 32 1.91250000 5.04773919

C473VC35 32 -7 *67 _

C475VL40 32 -5.6253125'0 ' '4.62742 L06.

{	 4



thl 6 Corm	 S T' A T t S T i C A L	 A N A L 1

^taK1a VARIABLE N -ME'AN.".."'. 	 ^. „ '"'. '_'S'ro-D E n

C475VL45 31 -7.25935484 4.50986765,

CNS1 32 0.55678125 0.27186.165

CNS2 '.

CNS3 32' 0.5412 5000 0.30L 17126

CNS4 32 7.88878125 4.19475205

„'CMSS`^"°`^"' ^, _ _..,..'3Z _ ...	 ...	 _	 _ ..___._,..	 ,.....r_.^	 ".	 '4 ..540093°75 T2:527T3155 	 _ "

CNS6 24 7973145033 2.16344763

CNS7 24 2.181991667 0,81888545

._..CNSB 3.rr, ._.s,_.,_^,.^..... ...	 _,..... 22:58`15'00 .00- , 3 ."2-4'0".T'

CMFMRHL 32 - 282935937500 6.70016174

CMFMRHC 32 272.57500000 5.88935617

CINFM '3"93973T9_"__._''_-____
5

CFLD02 32 1,6.84375000 8.53070120

CFLD25 32 15.80625000 6.12103394

-: t0'49r2r^'T____"`8 J250Off0	 _

CFL001 5 32 17981562500 6.41249332	 a
{{
L GFLD1530 32 619.803125 0 5.46292397	 ,

^CFLD3045 342 20.11362500 5o222229t;"+

C1SMO2 32, 16.79062500 8:78162889

CISM25 32 15.74687500 6.21927204fl1

a -__- c`1.. 32 69 16916809
s ,

CISMO15 32 17.80000000 6.48074070
jaI

is CISM1530 32 20.04375000 5.80149800.

CPR75 32 22..20312500 3.35804132

C2SMO2 32 16.85937500 8.60006974

Cy C2SM515 32 18.:48125000 6.11024721

C2SM0 5 32 17.81-250000	
_..

^' 6.41720218

0
t^v -	 C2SM1530 32 19.78750000 5.46104976•

-_..C2SM30451 ..,_32'- ^'(8-_20 2`812500_-
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III. 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 depth,

look angle, and polarization would be suggestive of types of sensor kernels

or weighting functions useful for a subsequent study of deconvolution 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 statistical study. The utility of factor analysis has been

both advocated (cf. Vande Geer, 1971; Lawley and Maxwell, 1963) and maligned

(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

includesc

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 aid. (p. t9-f) a.-d 3e#^ CC>=21).

_	
a

*Note, for example in Figure 37, the 'oscillatory variable-trajectory behavior 	 a
(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 HV
sensors,	 187



o The 'parent' eigenvector transformation has found very
legitimate and extensive use in similar form in image
enhancements for geophysical prospecting (Moak, 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. Additionally, 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 flatzler et al. (19$2);

o eigenvectors of the correlation matrix were determined;

o the eigenvectors were stretched via a coodinate frame
weighting 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	 is

188
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Data Set Sequence of Factor Analysis Graphs

Guymon	 run

Bare	 B

Milo. Perp.	 R

Milo. Par.	 L

Al fa 1 fa	 A

Dal hart

Bare e0mbined	 Z

Stubble <combined>	 S

Disked Stubble	 D

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.

191
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For each field cover type, the graph and table sequence is the following:

o Traject.: N--y plots (lines and data points) of highest two
variance axes;

o Trajectory data points of third and fourth-ranked
variance 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.

R
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FACTOR-

U04tic

.3

4

o6

T

.8

^	 ^ 1

B;SMO2	 =A SSM25	 =A BSM59	 =C BSK915	 =0 8SM1530 -E
OSM3045 -F 813L5	 =G 813L10	 =H B13L15	 -1 B13L20	 -J
813L'25	 -K 813L35	 =L BL.3L^Q	 =M	 x}13!' 45	 =N @1,.6HHL5 =0	 ._,
816HHL10=P 816HHL15=Q 816HHL20=R 816HHL25-S 816HHL35-T
816HHL40-U B16HHL45=V B16HVL5 =W 816HVL10=X 816HVLIS-Y
8,16H r^^o.^._.^.^.^.^x.^^^^^^ yft^,i^VL^A Blb,}f1Ct..40=C 816.MVL~45=D

t	 875HHL5 -E 075HHL10=F B75HHL15=G 87SHHL20-H BISHHL25-1
875HHL35=J 875HHL40=K 875HHL45=L 875HVL5 -M 875HVLIO=N
STSHVL15-0 B7SITYL29P B75HVL25sa 8D V_L.3' =P.-	 R;TSr_H.V.L_40 =5_

r	 87.3HVL45sT BHC	 =U BVC	 =V BPRTS	 =W
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. PLOT OF FACTORS WITH FACTOR4	 ORIGINAL PAGE 18

FACTO	
OF POOR QUALITY

.7	 N	 S
D

.6 XY A
K BA	 R

.5	 t K	 T
J	 L	 P
.4	 g	 C

0
.3

t:	 J
H	 .2

G	 4	 L	 M `^__..^.
0	 P	 .1	 I	 N	 F	

E...^W

CV	 0
1.0 .9 .8 .7 .6 .S .4 .3 .2 .1 0 .1 .H .3 .4 95 .6 .7 .8 99 1.OFACTOR4

R	
N

.1 S
GT	 D

k	 ,F	 U
M
E	 .3

.4

.5
M V

U .6

.T
4

.8
W

t	 _ .9

BSM1530 =ESSMO2	 =A OSM25	 =8 S M59	 -C RSM915	 =D
SSM3045 -F 813L5	 -G 013L10	 =H B13L15	 =1 813120	 =J
B1 3L25	 ='K 8131.35	 =L 813L40	 -M 8131.45	 =N 816HHL5 =0
816HHLIO-P B16HHL15=Q B16HHL20-R B16HHL25-S 816HHL35=T
816HHL40-U 816HHL45-V 816HVL5 -W 816HVL10=X 816HVL15=Y
8t6HVL20 i 816HVL25=A 816HVL35=8 B16HVL40=C B16HVL45=
875HHL5 =E B75HHLLO-F 875HHL15=G 875HML20=H 12

D
875HH5=I	 ''

B75HHL35sJ 875HHL40=K B75HHL45=L 875HVL5 =M BTSHVL10=N
_675HVL15=0 875HVL20-P 87SHVL25=0 B75HVL35=R 875HVL40=S
87SHVL45=T SHC	 =U @VG	 =V BPRT5	 =N

ii

1.	 _
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OTATEO FACTOR PATTERN

_	 FACTORI	 F ACTOR 2	 FACTOR3FACTOR4 ^^-

A' BSMO2	 0'.00261	 0066885	 0.61112	 0.26569
A OSM25	 -0.15160	 0 * 71588	 0.39531_	 0.+18813
e BSM59	 -0.23339	 0.80808	 0.03137	 0.23848

BSM915	 -0.22089	 0962298	 -0.12601	 0.59673
i SSM1530	 0.06688	 -0.13666	 009074	 0.77.509

ti	 F B M3045 _,,._. .0'.09787 a -0.50480	 O. LL 884	 0.61860
ip B13L5	 -0.11372	 001548	 0.15228	 -0.31466	 i

N' `813110	 -0.06218	 0.91964	 0.206003
/	 B13L15	 0.10356	 0.82132	 0923448	 -0.33768

813L20	 0,53335	 0.58486	 0.44260	 -0.00814
A' 8.13L25	 0'.78067	 0907384	 0.52841	 0.09504
^.	 B1305	 0.78518	 -0.48386	 0.12684	 0.18610
M B13L40	 0.68356	 -0.45450	 0.16703	 0.47585
At A131 45	 O_5IRAA	 -A_6A13 l 	A_075At1	 0_471IR
' 1316HHL5	 0.74976	 0.41045	 0.09296	 -0.34027
r 8,16HHL10	 0.90629	 0.29232	 0,08131	 -0.16394
4P 8'16HHLL5	 0.93282	 0.3 0310	 0.15352	 -0.012 2_4_
!1 516HHL20	 0.96627	 0.01052	 -0.05789	 0.11276
S 616HHL25	 0.96710	 -0.13817	 •-0.08282	 0.06821
i" 81,6HHL35	 A.89244	 -0.2681, 0 	 -0..15505 . 	0.14038
V 616HHL40	 0.85554	 -0.26481	 -0.20268	 0.31503
3 816HHL45	 0690372	 -0.16608	 0.03598	 0.27395

Y	 1316HVL10	 0.33086	 0.16737	 0.58523	 0811878
Y 816HVL15	 0069219	 0009569	 0961634	 0.13763
2 B 16HVL 20	 0975789	 -0.01135	 0.50189 , ^	 0.,20223_

P	 A 816HVL25	 0976576	 -0.13395	 0.55726	 0.23627
A	 516HVL35	 0.77187	 -0.13954	 0.54526	 0.21734

E
CI

L'

Ak

0

S
7

BT5HHL5	 -0915237	 0.92171	 -0.27783	 -0.15140	 e
8 T„W"L1Q	 0.1 071	 .9 197	 -94 10628	 Qa,02,Q04
575HHL15	 0954481	 0.76263	 -0914752	 G.10186
B75HHL20	 0.86358	 0.40688	 -0.01636	 0.20278
875HH1 25	 0	 983	 -Q_^9 4^ 6	 Q •_k1	 ^_ _0.._1,270.Q
B75HHL35	 0.88512	 -0.21316	 0.22566	 0.24831
875HHL40	 0.76715	 0.00087	 0.52340	 0.28672
Q7r,WWI 4K	 A_7AA11	 -A_iQ717	 A_67A77	 A_447Ar,

B75HVL5	 -0.24095	 0.34065	 -0.24186	 -0,16440
B75HVL10	 0.11217	 0.46692	 0.68678	 0.25272
8 75HVL 15	 0.28460	 0.24778	 0.OA321	 09_8Z9b 1-
875HVL20	 0.48891	 0.04212	 0.46870	 0.71386
B75HVL25	 0.47072	 -0.05528	 0.36498	 0.77800
515AY1L35_ 	 O^64448 -0-lL2$.^0_•^6.835	 0,..6353,2 ^P
BTSHVL40	 0.41066	 002404	 0.68055	 0.58299
BTSHVL45	 0.4937	 -0.12961	 0.50689	 0.68595
6HG	 -0.03535	 -0.78488	 -0.59071	 -O^Q8..0.13
BVC	 -0.08267	 -0.80061	 -0.56540	 -0.070.91
BPRT5	 0.18750	 -0.33851	 -0.85057	 0.14252

ORTHOGONAL TRANSFORMATION MATRIX

-	 i	 2	 3

1	 0.83742 -0904767 0.39525 0.37449
2-	 *03941 0 0 0 0. 29_1.Q0 -0:49897_.
3	 0.54465 0915341	 0.61297 -0.55144	 tg&
4	 0.02323 0.26598 -0961874 0.13884

_:.	 e. .^,_: r. z.^:,,,6._. ^.1._^.a	 _-ea.:e_:t ,.va ::_	 »•^-.eara:3ceTSrs..^iF3.. i.^...e .a ... !i ar_ u. -.:a^.^ee+54 sa.e^ -:.^._ 	 ..
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^., FACTOR PATTERN

M3	 E ACTQ.E^4_.,,,.. {tl

SSMO2	 001135 0.78773 -0,41708 -0.00398 
00,0_09.08

8$"59	 -0.13226 0,76283 -0.15388 0937714
BSM915	 -0904101 0.50501 -0.27656 0968968
RS111 Sln	 n_ARRAI -A_ 1 A97 q -n_4A7SA 0_47AA,7

B$M3045 0*38267 -0951166 -0,43503 0025007
B13L5 -0.19651 0.95024 0.15868 -0.08056

,1	 L10 -0. 0963 0.96184 0. 12104- :r0. 0 6911
B13L15 0.101380 0.87845 0.22488 -0017852
813E 20 0.i 59064 0.6648 9 0. 11340 -0, 13670
B13L25 0089467 0.18425 0.06020 _ -0.2552.2.
81305 Or80041 -0.47224 0.17304 -0.08792

'
B13L40 0.83831 -0.45728 -0.06222 0.11146
B13L45 0.66665 -0.61664 ' -0.11731 0.^14994_R
81;'6HHL 5 0.51761 0.42139 0.60199 -0.21717	 a
816HHL.10 0.71576 0.28209 0.57901 -0.11474
816HHL15 0.82281 0.29736 0.46720 0.04508_,'
516HHL20 10982801 -0.05614 0.50119 0.09948
B16HHL25 0.80926 -0.20037 0.51868 0.04243
B 16HHL 3 5 10.75141	 - Q. 34915 0.46257 _	 0..1.0 76.1„=.^	 '-
816HHL40 10976693. -0.37576 0.37586 0.26785
816HHL 45 '0.88152 -0.21009 0.29361 0.11498
816HVL5 -'0.10538 0.- 21309 	0.60467

0751
- 0•-

816HVL15 0*87023 0.22996 -0.06202 -0.27030
B1`6HVL20 0.90932 0.0858
816HVL25 0.95638 -0.01822 -0.07535 -0.22364
816HVL35 0994993 -0.02540 -0.05509 -0.23184
B16HVL40 0.94950 -0.03801 -0.0.5	 7 -=Q-01 1.90,;
916HVL45 0.88392 0.06407 -0.22814 -0.22788
875HHL 5 -0.33805 0.81597 0.31220 0.30874
875H	 10	 -OoOO946,___ ^s 2^Z2^.t^^ ► 1 X86 U.3751.8_ p	 ..*	 -..	 _ _
875HHL,15 x.39972 0.65026 0.44798 0.35672

j 875HHL20 0.77326 0.32786 0.43098 0924811
B15HHL25 Q.92573 -0.04753 0.33733 0.04 8
875HHL35 0993355 -0.19619 0.17413 -0.03341
875HHL40 0995663 009500 -0.06098 -0.12960
875HH 45 ^_ Q^955 8 Qa1221Q,:19,63	 -0.0,29,83
B75HVL5 -0.37518 0.27895 0.15994 0.12438
375HVL10 0.43767 0.61674 -0.42730 -0,.11610
P75HVL 15 009-5ft?a 0.15481+. -0 MA5.._...._0;•.,03-51
875HVL20 0986000 0.08693 -0.40820 0+23727
STSHVL25 0.83243 -0904156 -0.40484 0.32335
BL3	 _8572_A_.9.2?-T. . _. e-04k^► .L.
875HVL40 0.83005 0.14762 -0.51129 0.00651
875HVL45 0.87684 -0.06257 -0.43996 0.14723
BH4 -O 25567	 -0.90913 83k
BVC -0.28110 -0.91574 0.21783 0908642
BPRT5 -0.10966 -0.59153 0.49298 0,53719

ri



r	 ORIGINAL PAGE 19
OF POOR QUALITY

ACE
C. EIGENVECTORS,

SSMO2 0.06582 0.23099 -0.17450 -0.00228
HSM25 0_01 3 8 7 ..-..224.66__-0.13338_._.. Q..05059^.^_^,	 --
SSM59 -0.02796 0922369 -0.06438 0.21601
B,SM915 -0.00867 'x.14809 -0.11570 0.39502
BSM1530 0.08216 -0.05	 9 -0^ 1-- -2_0.-o-M.1	 -------

-BSSM, 3045 .,,0.08090 -0915004 -0.18201 0.14323
81,3L5 -0+04154 0.27864 0906639 -
Bl^L10 -O ^,Q,23.1.8.^..,11..z^20..8..9,^•O^Qb^!0.^0^958.^.^.,_,^^...^...^.,..^..^.,	 '
B13L15 0.00292 0.25759 0.09409 -0.10225I	

813L20 0.12486 0.19497 0.04744 -0.07830	 l
8,1 L2 5 0. 1 9L 4 0.05403	 0. Q2519 -0..144.18
813135 0.16921 -0.13848 0907240 -0.05036
813L40 0*17722 -0.13409 -O.OZ603 0.06384
613L45 0.14093 -0.18082 -0.04908 0.07443
816HHL5 0.10942 0.12357 0.25185 -0.12438
516HHL10 0.15131 0.08272 0.24224 -0.06572
616HHLIS 0.17394 0.08720 0.19547 -0,.025.82 ,,, _.-	,.
816HHL20 0.17504 -0.01646 0.209699.05698
916HHL 25 0.17108 -0.05876 0.21700 002430
8,16HHL35 0.15885 -0910238 0.19353 0.06,164_______x
816HHL40 0.16213 -0.11OL9 0.15725 0.15341	 a
8.16HHL45 0.18635 -006161 0.12284 0.06586
816HVL5 -0.02228 0.06249 0.25298 0.17461

6HYL 0 Oell5L9 0.08947 -009135 -0.13604
816HVL15 0.18397 0.06743 -0.02595 -0,15482
8,16HVL20 0.19223_0.02517 -0.00340 -0.10410
B16HVL25 0.20218 -0.00534 -003153 --0.12810
B16HVL35 0.20082 -0.00745 -0.02305 -0913279
B16HVL40 0.20073 -0.01114 -0.02241 -0.00682
B16HVL45 0.18686 0.01879 -0.09545 -0.13052r^'
B75HHL5 -0.07146 0.23927 0.13062 4.17683
875HHL10 -0.00200 0.24184 0.1_3047 0.21487
575HHL 15 0.08450 0.19068 0.18142 ^0. 0432
B75HHL 20 0.1634 7 0.09614 0.18031 0. 14211
B'T5HHL25 0.19_570 -0.01394 0.14113 0.02453
575HHL35 0.19735 -0.05753 0.07285 -0.01914
B75HHL40 0.20223 0.02786 -0.02551 -0.07;;?3
B,75HHL45 0.20207 -0.03580 -0.07515 -0.01709
Bi75HVL5 -O.A7931 0.08180 0.06691 0.07124
67 15HVL10 0009252 0.18085 17877 -0.06650
0 75HVL 15 0 11717 0 04540 -0	 2173 036972
B75HVL20 0.18180 0.02549 -0.17078 0*13590
375HVL25 0.17598 -0.01219 -0.16938 0.16520

r	 875HVL35 0018122 -0.00857 -0.19418.0.04299_
875HVL400.17547 0.04329 -0.21391 0.00373
B75HVL45 !	 0.18537 -0.01835 -0.18407 0.08433
BHC -0.05405 -0.26659 0.1.1154 0.05633
BVC -0.105942 -0.26853 0 * 09113 0..04950
BPRT5 -0.02318 -0.17345 0.20625 0.30768

av,3,
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6. PLOT OF FACTORI WITH FACTORZ

1
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I 

Gt

OF POOR QUALITY,
r=_s^aa,.rv+ri^.•s	 w.ww-w"+s». w+^••...•u. s^ia,. axw	 '•-w. -.,.•.wr.: •.♦. aa., rv. ^..F

	 E

_.XrN

i

_m.5 .6 ..T,,...d. Vff L.OFACTORZ ,. —
E.

1

.2	 F

s3
14

Air VG
. +G

^.:	 wk	
a

a

U .5

^7

.8

1
,

RSMO2	 - A 	RSM25	 =B RSM59'	 =C RSM915	 =D RSM1530 =E
RSM3045 =F	 R13L5	 =G' R13L10	 = H R13L15	 =I R13L20	 =J
Al-3L25---sK	 R-1-343 --=1--813440--=M----813445--.=N--	 L6bHl5^ .a
R16HHL10=P	 R16HHL15-Q R16HHL20=R R16HHL25=5 R16HHL35=T
R16HHL40=U	 R16HHL45=V R16HVL5 = W R16HVL10=X R16HVL15=Y
R 1 bHYL-2 0=Z ._..^..._R , 16HVL- -^S=A------R -i-64+V•^35=8-•--.,. RibNV1:44=G,,,^.,,•,R L6kiY145.=D^ ,:. >	 T	 ... ,,
R75HHL5 =E	 R75HHLIO-F R7514HL15=G R75HHL20=H R75HHL2'5=1
R75HHL35=J	 R75HHL40-K R75HHL45=L R75HVL5 =M R75HVL10=N

'	
-----------RT514VL-	 O---i^-75K^ {k2t3	 ! ---•R^-SH•VL2.5;Q- --yR75HµL3S:R_---R•TSITYL40	 S_.^ ..., ...... _.,

R75HVL45-T	 RHC	 =U RVC	 =V RPRT5	 =W

Q4



Fitt 32 S&tymoA) - MILo a mp (F.*C7bXP eX)

PLOT OF F AC TOR 3 WITH  FACTO_R_4^

.	 FAGTQR3
"	 1

L.8
INAt-PAUE is s 	 ^.	 l

OF POOR QUALITY	
.7 K

i  L05 

t'	 .4T	 I	 0
G	 N	 M

"	 C 
0	

A5 02 Z P	 C a

D	 0	 G
1.•_ Q e.	 8^. R: Z -9 6 .5 4 .3 .2 YX PO . L— 2. 3w ar t 5.. 4 •.fir 8 .9 1. QFACT0R .4_ x.^

h	 E D	 F

U
V .3

N4

s

.7

.9

1

RSMO2	 =A RSM25	 =B RSM59	 =C RSM915	 =D RSM1530 =E
RSM3045 =F R13L5	 =G R13L10	 =H R13L15	 =I R13L20	 =J
R13L25	 =J R13L35	 =L R13L40	 =M , , ,.Rl3L45. =N , R16HHL5 =0_
R16HHL10= P

,,__
R_L6HHL15= 0 R16HHL20=R

_ ,,
Rl6HHL25= S R16HHL35=T

R16HHL40=U R16HHL45=V R16HVL'5 =W R16HVL10=X R16HVL15=Y
R16HVL20-Z _ RI6HVL25= A _ R16HVL35 = 8 R16HVL40= C __ R16HVL45=D

RT5HHL5 =E. R75HHL10=F R75HHL15=
y

G R75HHL20=H 475HHL25=I
R75HHL35=J R75HHL40=J R75HHL45-L R75HVL5 =M R75HVLLO-N

'	 R75HVL15=0 R75HVL20-P R75HVL25=C R75HVL35-R R75^IVL40-S
R75HVL45=T RHC	 =U R V C 	 =V RPRTS	 =W

Ad



TA$t,t 3¢	 ^WyMO^ /^li^o F PrRn ('170wrar*RX)	 *ORIGINAL PAGE IS

&S ROTATED FACTOR PATTERN 	 poog QUAI

.m.,..-.F,_,-FAGTORl	 ,FACTOR2 « FA.GT0R3-.-,-f AC Wes.-	 _..». ..^.--
F

.RSMO2 0.38760 0.86035 0.10577 0923238

C	 RSM59 0.27239 0.84385 0.18239 0932098»

9-=530
15 0.17461 0.90873e -0.02656 0.33527

- 737.4...., a0.436.b
" RSM30J2 -0,18299 0.87724 045150 0.16683

R13L5 0.85788 0.12293 0911021 0.40396
/{,..,-R 113L ] O 4.85212____ 0 1110 6 '49_0 -'4 9 t 2 A

R13L15 0+76464 0.39838 0.40404 0924896
•J	 R13L20 0.67924 0.31216 Q.59046 00602Q

.-R13125 '0.6554A 0.20455 M-6 125n	 o.n3g 1 3	 ..L	 R13L35 0.26739 -0.23373 0.86316 0.27638
R13L40 0.610764 -0,53101 0.29454 0.27398

_..R13L45 0.65.443 -.0.3.8.222 _-Q..4.L969.__.m0...02Il06'..:..._.. .._
O	 R16HHL5 0973426 0.110013 0.40185 0.48083

R16HHLIO
HNL15_

0.92255
0.80211

0.25476
()-32 - .51

0.18030
0.21797

0.19403
- 0,1190A

R16HHL20 0.65357 0.07737 0.59339
»

0.40525
R16HHL25 0.14329 0.25777 0.76858 0.38216

.R16HHL.35 0-00593 0._165590 0. 3 81`1 -(L 3_49RI
R16HHL40 0.06551 0.08793 0.91818 -0.09726

- A •

VL 5 0.6658 - ..03.555	 0...Qg9 821
R16HVLLO 0*61,175 0.76436 -0.01849 -OoO7885

y	 'R16HVL15 0.38804 0.90766 -001501 -0.10292

`^	 R	 R16HVL25 -0.01374 0.91757 0.25702 0.05249
R16HVL35 0929733 0.89625 0.09883 -0.23231

t, D
WL6,KVL-4C	 0o 20885
R16HVL45	 0,20588

0.910201
- 0,94213

0.2309,5-.__=_0...22,455
0,07257	 -0,18911

R75HHL5
F

0973670	 -0.17066 0.08652 0.53925
.,_R.7-5HNL 6.7--- O. G.c7 5 7II,.- D.._0.5.312„_...,.n.D.b2,9.4.5...^,.,_,.. ....,...- ,...., .._.....a

i R75HHL 15 0.78016 0.18831 0.03247 0951116
C /^ R75HHL20 0.47375 0.22487 0.58930 0.45432

R75HHL35
-	

•^~.	 Y^0.02007 0.24735 0.92150 0.14696
K	 R75HHL40 0.57524 0.29516 0.72250 G.1O168

....M^	 R75HHL45 w-.0-.50473=--4.2-4106--_0--55130.,.-_..II«46.352.
M R75HVL5 0.54332 0:36442 0,37485 4.57062

R75HVL10 0.78651 0.08704 0,35968 ' '0.27577
0861)SA----.0.-3.5-5.26-.e........Q.D.50.9.L._....,-4.-0-41.46-.m..,.-..-._.-._^.,.^._ .

^
••R-75HV1,15•
R75HVL20 0.91846 0.33053 0.02020 -0.02433
R75HVL25 0.82867 0.46556 0.x.3120 C.08224

-	 -	 . R7.5HVL:3.5-----0.-41381,-^. ,._.4,4837Q--0,1113, 7._ y--0.-15026.
R75HVL40 0.91790 0.14594 0.18438 -0.10334

7'....R75HVL45 0.88586 0.08573 0.37608 0.05520r-RHC.--	 -- O.-48,16-5...._..-0.-7795& ., -0.24884 -0.11068	 j
RVC- -0.44797 -0.77449 -0.32228 -0,13166
RPRTS 0.08418 -0.96689 70.02391 0.17091

^a
ORTHOGONAL TRANSFORMATION MATRIX

1 0 69591 0 57135 .036853 0231 20.

3 -0.44529 -0,04207 0.89420 0.01894	 -201-4 -0.26511 4.03488 -0.15054 0.95175



'o

	

Crooc.r No Cruŷ ,oN - I►'li^o. %î ep lFc^aa^x ^
is

ACTOR PATTERN
	

OF Pow
r

'	 RSMO2 0.85400 -0*44350 -0.10980 0.13250
S$2,5- -=3679_..-X39,90.9. -..G.03723-_--C.3L69 7

RSM59 0.81312 -0945377 0901239 0.23526
RSM91.5 0.70844 -0.59544 -0.13338 0.30850

i	 { -0..50-43 .69944 -n - W* 381 0.31417
RSM3045 0*44616 -0.75708 0.12956 0.22412
R13L5 0080128 0.42949 -0.28098 0.14473
ILL3LL0.w 25^M,0.32Q5 , .-.D+28380, 0.13699_
R13L15 0,96620 0.18665 0.00876 -0.01270
R13L20 0.88256 0.2.1506 0.21354 -0.20078

'	 a aUS 0,81	 41 _ e - - 0 7-3,4 4.,Z4.7Z:4-sO-2723.El
R13L35 0.43454 0.55660 0.66784 0.05406
R13L40 0929137 0.85226 0.02033 0.03680

M	 RI3L45 e- 01146'
R16HHL5 0.83311 0.45380 0.03686 0+20631
R16HHLIO 0189888 0.32591 -0.25661 -0.07817
R L6ML 15-_-:-0.,=90 1 	0	 I J 9 Z.... -.0...1-6.32,9.....-."MJl.6. 6 _...
R16HHL20 0901141 0.46447 0924401 0012580
R16HHL25 0.61859 0.09431 0.61985 0.2.1902

.0- 4.3	 0,..77-202,_-mO,..46,04.Z-
R16HHL40 0.36995 0409922 0. '81304- -0.22918

I	 R16HHL45 0.44117 0934203 0.73073 -0.18150
',	 ._....	 .--R14HVL-5- -00.88429.--.0..246II.9^0..35669_^

R16HVL10 0.83740 -0.34143 -0.32259 -0.20779
R16HVL15 0.75931 -0.57411 -0.22634 -0.16691

9
R16HVL25 0.6215.5 -0.69504 0.19834 0.04692
R16HVL35 0.70170 -0961255 -0.08613 -0.28354

-	 -RL6HVL400-6-4390- -0.&3263-.-0 o.,al132. .,- 0.,27239
R16HVL45 0.66858 -0.69800 -047029 -0921238
R75HHL5 0.57174 0.63203 -0.23328 0.29894

0.63&1•,7.--. 0.4&70 5- -0.-36380, .. _.. 0-.41.1.7 9.
c	 R75HHL15 0.78066 0.34297 -0.31660 0.28134

R75HHL20 0.78039 b_. 2633.1 0931-514 0.22593
R75HHL2-5-- --,- -Ow6806T- -0.15698 ---O.b30193--- .0.37822-- .a....n.,. _b..
R75HHL35 0.52886 0.02565 0980745 0.00446

i	 R75HHL40 0.85873 0.21265 0.37942 -0.15420
_	 _......	 R75HHL4 .5 . --0.79931- •••0.25952 R 0.26687 -- ,Ow23276- , -

R75HVL5 0.85638 0.16307 0.08873 0.35533
R75HVL10 0979338 '0.44877 -0.02703 0.00284
R75HVL15---- ,_.^...0w84k72--_, 0.•16566 ... -0.35086 .. -0,.1,3635_•,..,	 „_ -
R75HVL20 •0.82984 0.18518 -0.40528 -0.25817

` i 	 R75HVL25 0.88056 0.05772 • -0.34124 -0.13289
R75HVL35- 0,74-7 19- , - 0.29648 -Ov 31794 • -0.39563•
R 75HVL 40 0.76622 0.35381 -0925195 -0.3643 7
R75HVL45 0.81682 0.45829 -0.06073 -0.23594
ikHG- -0•x89-790--^0^325T5-
RVC -0.90347 0.31907, -0.05862 0.01496

f.	 RPRT5 -0.46315 ' 0.86305 -0901495 0.11022

`
-



1
`fi^,^'t' 3G ^ off- Mire, /^P,^•	 ^i^i^rae^sx)

ORIGINAL SAGE IS c• E[GENVECTORS
OF POOR QUALM. t ^ 3 4

r r

RSM`^2 0*16572 -0.14299 -4.04566 0.08249
^.. 0.1.6?.3.9.,.

¢'Y
RSM59'^,^....

_`.01 kb3 Q 0.00515
0 ._1.^.7.2.4.,w.^_...^...^

RSM915 0.13747 -6.19198 -0.05546 4.19206

' RSM3045 0.08658 -0&24409 0.05387 0.13953
R13L5 0.15.549 0.13847 -0.11683 0.09010

. ^.:_^...	 ,....,.,_.....,.RU13 41 0..- 	 ..0.:.1694.;^ _0.,1033 `	-ga
R13L15 0.18749 0.06018 0.00364 -0.00790
R13L24 O.1T126 0.06934 0.08879 -0.12500
11131-.25 r_..._ ._ Q^,15726 _0 .09264 0.10301::» -4.j 3.844 "_. ^._^^... _...:....
R13L35 0.08432 `.0.179450.27768 0.03366	 I
R13L40 0.05654 0.27478 0.00845` 0.02291
R1;3L45^_, Q.01503'_ ,-..,........:. 0.17693._...._r..,..-0.27067...	 ,..	 ,^,G, -0.0888f^^.._..I
R16HHL5 0916167 0.14631 0.01532 0.12844
R16HHLIO 0.17443 0.10508 -0. 10670 -0.04866

-
R16HHL 15 0 . 156,~9 0.05093 -0.46790 -0.21830

'	 R16HHL20 0.15745 0.14975 0.1014b 0.07831
R16HHL25 0.12004 0.03041 0.25773 0.13635
R16HHL35 

y^^
0.06658 -0.00724 0.32100 -0.28666

R16HHL40 ^a 0607179 0.03 f199 0.33805 -0. 14268
R16HHL45 0908561 0.11028 " 0.30383 -0.11299
R16HVL5_  0.17160 -0.07934 -4.14831 -0.03274
R16HVLLO 0.I62.50t -0.11008 -0.13413 -0.12936
R16HVL 15 0. 14734 -O. 18510 -0.09411 -0. 10391
R 16HVL 20 0916105 -O. 17094 0.00408 0.02876
R16HVL25 0.12Q61 -00 22409 0.'06247-'--.02921	

..n 	 ., }y
	

L.

R16HVL35 0.13617 -0919749 -0.03581. -0.17652
R16HVL40 0.13465rm- 0920397 0.02965 -©.16458	 {
R16HVL45 i 0.12974 -0.22504 -0.02923 -0.1322.2
R75HHL5 0911095 0.20377 -O.C9700 0.18611
R75HHL LO .. 0.,12345 0.15703 -0. 15127 0.25636
R75HHL15 0.15149 0911058

.
-0.13164 0617515

R7'5MHL20 0.15143 0.08489 0.13103 0.14065
R75HHIL25	 r X0,,13208y -0.05061 0.12554 0.23546
R7'5HHL35 0.10263 0.00827 * ' 0.33573 .. $ 0.00277	 ".
R75HHL40 0.16664 0.06856 0.15776 -0.09599

^.W.^..__wT.,,*R7g5HHL45 0.15511 0..08367 0.11096 0.14490
R75HVL5 0916618 p0405258 0.03689 0922121

'! R75HVL 10 0.1 5396 014469 -001124 0.00177	 '
R75HVL 15 0.16334

n
0.0 5341 - 0.14588 0 .084139	 -

R75HVL'20 O.Pdd 0.05970 -0.1.6851
-.._.	 _._..	 .

-0916072
R75HVL25 0.17087 0.01861 -0.14188 -0.08273
975HVL,35 0914499 0.09559 -Q.13218 -0,x.24,630
R75HVL40 0.14869 '0.11407 -0.10476 -0.22684
R75HVL 45 , 0. 15850 0.14776 -0.02525 -0914689

'- RHC 0 .17424	 0.10503 0.00,942 0.02031„
RVC -0.17532 0910287 -4.0.2437 0.00931
RPRT5 -0008987 0.27826 -0.00622 0.06862

so

a

., ^	 ."	 y	
. y,...	 .c::.	 .,t	 .a...m	 .	 .,,_t „«... . m w:.ne...X.+._s.y:u.mr^:•s e .	 ,	 _	 ...	 _60,.5,.......:	 ..	 ....^
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•	 a. PLOT OF FACTORI - WITH FACTOR2
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♦ 	 fr'^.wenwlw.-wisxwe•.a a- .,	 ^y,^^„=D^1

otlt3iNA1- PAGE IS	
.Ee^ z	
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GE POOR QUAL	 ^• 3'^^'' nM	 .r^ ..+wrr^wws

	

f	
':y	

^	 aaa, +syyp .aae'-wsAwr,t-=ay.r	 .

o- 5- rr
\Y4

Z.	 rt `!13 	 i3yv
b 

	

.	 1

	

r	 E	 V	 s	 fi	 E
{	 1.0-•-`A	 _.3 ..-.	 -.L,. OFAG.?OR2—

	

•2	 R

3

u 	 1

• 4,

a

•7

.8

LSMO2	 =A	 LSM25	 =B	 LSM59	 =C	 LSM915 y =D cy LS#M1530 =E
LSM3045 =F	 L13L5	 =G	 L13L10 =S	 L13L15 =I	 L13L20 =J

_...._ L13125 . =K,..-,.Ll3L35•—=L--L 13L40  =M— L•13L45 _._N ,Ll6HHL5,=0_
L16HHL10=P	 L16HHL15=S	 L16HHL20-R	 L16HHL25=S	 L16HHL35=T
L16HHL40-V 	L16HHL45=V	 L16HVL5 =W	 L16HVL10=X	 L16HVL15=Y
LibHVL20= Z	 L16HVL25= A-•- .Ll6HVL3 -5=B • L16HVL40-C - :Ll6HVL45=0
L75HHL5 =E	 L75HNL10=F	 L75HHL15=G L75HHL20- S	 L75HHL25=I
L75HHL35=J	 L75HHL40=K	 L75HHL45=L	 L75HVL5 -M	 L75HVL10=N

	

L75HVL15-0 - •-LTSHVL20-P .-, L75HVL'25=S 	 L75HVL35 =R, 	L75HVL40=S
`	 L75HVL45-T	 LHC	 =U	 LVC	 V	 LPL75	 =W

i

r



F

^	 ^ ^^► .''^	 ^JY^+aM ^' /^trLo • PI^^	 ^Fi4crbA Lack
PLOT OF FACTORS WITH FACTOR4

fACTOR3
1

C ,

A FE
.8

GINAL PaGEITY • T

PooR QumOF

9

.4 S
J,°

0. Q b C	 R T
{ P	 02S	 t V M
t

.1	 0 J L
Z P.	 H 1

. -- _ .1^A,.,.,.9	 . 8	.7..6.,.5	 x4_.• _ !.2 _. 1 _	 F_.1G . 2 ..3	 ,.4,	 05. • 6..w.7_.•$_, 9 1,OFACTOR4,_
x	 N K

4 G	 .1 .
F	 _. ....,.,.....' wa • ,	 »+	 ..w+.w.. ,....-.......	 ...nzxetw.w .....r..-: .++...^..--...__.,+s.r.._...^.^......:. «.._

M, 2
-. .____"—	 __^..-.. _.TM, -,. 	 rr_ .. .	 wr.	 ...	 •	 :.	 -	 _

w
U

W
♦4

9,7

.	 I

C

1

LSMO2	 =A	 LSM25	 =9 LSM59	 =C LSM915	 =C LSM1530 =Z
LSM3045 =F	 L13L5	 =G
L13L25	 =K	 L1305	 =L

L13L10	 =H
1.13L40 _=_M

L13L15	 =1
L 13L45	 =N

L13L20	 =J
L16HHL5 =0

LL6HHL10=P	 L16HHL15=0 L16HHLZC—R Ll6HHL25=S L16HHL35 =T
L16HHL40=U	 L16HHL45=V L16HVL5 =W LIDHVL10= X =Y
L t6HVL20=Z	 L16HVL2 5=A L1 6HVL35=0 L'16HVL40- C

_L16HVL15
L16HVL45=C

^^
_

SHHLS =Z	 L75HHLIO-F LZ5HHL15=G L75HHL20=H L75HHL25-1^
L75HHL35=J	 L75HHL40=K L75HHL45=L L75HVL5 =M L75HVL10=N

h L75HVL15=0	 L75HVL20s P L75HVL25=G L75HVL35-R L75HVL40-S
^.

u

 LTSHVL45sT	 LHC	 =U LVC	 =V LPLT5	 =W

f



L	 2	 3 _____

1	 0.86011	 0.40229	 0.29293	 0.11210
_.-.0.33331 ...,0.84967	 -0.,11;.3.233._::....-0...40M3-

3-'	 0.12173	 0.22893	 -0.85829	 0.44114
4	 -0.36442	 0.25260	 0.42010	 0.79178

-20(o .

YLZ

^#8A.Z 3? C7VsoMoN - MIAO. P,-9 (r: CYaaa.x	 ,
^	 ORIGIN11t. PAGE t3A. ROTATED FACTOR PATTERN

OF POOR QUALITY

•
LSMO2	 0.25766	 0.07958	 0.85395	 -0936154

a=-LSM25	 .»^...C.037b8.--...-0+:..	 C	
LSM59	 -0.03337	 , 0.24521	 0.93976	 -0.13614

P LSM915	 0.24619	 0.05755	 0.'91084	 0.03347	 a
-LSM1530..,,».. a.Jifa24b.^. -G«1Q4a5=.._-.0«826tc , a.A64b3_......«--_-- 	 w...».
i	 521x,..,	 e. 28997	 _0.e56Q7	 0. 9629	 0.0 3 ___LL

L13L5	 0.09145	 0.95211	 -0.09853	 -0.22635
..,...	 ,.3110	 Q. ►239.8.x.-0..8350.1.,.....O..L3,742_^0..06665_ 	 -,.-...	 ..	 ».. ».._ ...

/	 L13L15	 007300	 0963539	 -O.O1L00	 0.23619
V L13L20	 0984131	 0.35941	 049265	 0.20262

Z- 113135	 0 74536	 -0 x0798 	 0 09270	 0 62	 5.	 ..	 .	 .	 73
M L13L40	 0.68107	 -0901171	 0.21393	 0.64018

.-..^. „..^^-N_ L13L45 . _ ..	_.--._0..50963..- x0..18896	 _	 0.31669	 ..0.66992..
0 L16HHL5	 -0.49136	 0075345	 0.22145	 - 0.31433	

z„.	 + _. x * ».. x _^

#1 L16HHLIO	 . -0.20652	 0.90921	 0921035	 -0921317
--	 --- -.L 16HHL15	 .A..8314b-0.2 ,44 O. L,.....-04,.0.926 3.--------

R L16HHL20	 0.10762	 0970747	 0929436	 0903982
9 L16HHL25	 0.73035	 0.60305	 0921+806	 0004.817

k	 _.,......^....w, -!r°	---L 16HHL35-4,17324-..._ -0...4.6.469	 0.26506	 0.2;1870
V L16HHL40	 0.74092	 0937714.	 0930165	 0.35953

11 A14WI 45	 A_Al14Q	 n_.7AaAQ	 n_772AA	 m- I LQGA

-0.19692...., 0.61824..:
	-0.03950	 0.20788

0.12605 -0920778
., 0.05316 , -0:,00408

	

0.15087	 0.0715 6
	V L16HVL35	 0994611	 0.05054	 0.23479	 -0.03114

G., L 16HVL40 ---a.947.06- -0o.02484' -"'  0.25932 .0.05839
D 1 1 6NV1 45	 A _ C1AQgn -A _ 1 &';Q4	 A _ 7401 7	 A - n&%92
X L75HHL5	 0.04127	 0.96448	 0.05784

_ --->-,-x=F-L75HHLl0-...--- 	 0«32728.	 ..0.-89870	 -0.02339
4 L75HHLIS	 0.54092	 0.79773	 0.01572
.^ L75HHL20	 0.75107	 0.60398	 0.03840

..:.	 ^... /.,.L75HHL•2.5---»--»--O^S7895.. `0.3.8282.^._.0..1943L
E	 J	 L75HHL35	 0.86227	 0.17204	 0.36222
`	 K L75HHL40.	 0.8I658	 -0.00500	 0.45386

» .-s-•-	 L., L 75HHL 45• --' --0.68394-.:rC«05600 .- v=0 61459
/M L 75HVL 5	 0041910	 0.74399	 -4 0.21586	 -0.06498
Od L75HVL10	 0.80235	 0.37505	 -0.07355	 -0.13016

-	 •== 0	 L75HVL 15 -• -°	 0.-7Q00-9---.-0.-50658., . ,0.1.L056.---0.-133.5 ,._._.,
P L75HVLZO	 0.86264	 0.40935	 0.07358	 0.03785

3-.....,	 -,»

L75HVL25	 0.85761	 0639582	 0.13778	 0909952
L	 .0.24949..._•0.,L506.8 ^.....__,._-.__.

: L75HVL40	 0.83849	 0.08668	 0.38409	 0.09631
r- L75HVL41	 0966682	 -0.10162	 0.57551	 ° 0.26846

LHC.	-0.52126 -0.76918. - C«73801.-.... .
LVC	 0.03045	 0.52748 -0.28869 ` 0.71502

W LPLT5	 0.2'7289	 0.01043 -0.32582	 0.79712

ORTHOGONAL TRANSFORMATION MATRIX

.-,..,,,,,....^ -	 u.-.L l-6H VL.5-.-.- g,_._Q«Z4S 9 6. - °. 0,.5 414 7
)t L 16HVL 10	 0.80012	 0. 1296 3
Y L16HVL15	 0.90183	 0.18434

..Z L16HVL24- ---.0..93224..,,. 0..10142
r	 ^ 	 A L16HVL25	 0.94915	 0.08692

-0.01477
0.01723
0. 14910
0.13499

^..- II.15b 19 ..
0.1761'5

-0.07227



ORIGINAL PAGE 19
OF POOR QUALfTY.

'^7^V 44,00U, PAR CPA C7$^IitL ^,,
M1	 w ...... .. _	 -^;a:'.tw^sMS'.^aw.	 - ^ ^ ..	 ': t _aw. YwwMW_ . =. :' itxx-ieeawtwwrw.^er+^sx[sw! •xTMi..iMw	 .

FAC TOR PAT-_ Nr

LSMO2 0.46325 0.10140 '0984130 -0.00131
,..-^,..L4M25-- 4..336LD--- 0..249,02, ..-0,.82648, 0.15488

L-SM59 0.32996 0.24454 -0.81477 006111
LSM915 0.50546 -0907624 0.72238 003397

.,.^.	 -"M1530II1,5331.1x,..-0.28895 , -('.64850 _ 00.211Q2
LSM3045 0.52822 -0,08917 -0.67499 0.29598
L13L5 0.40722 0.87469' 0.21348 -0.01502"

r....x.- :<.. ».. -,».. LUL10 0.573337 0.39087 .. 009797 Q.06138
L M15 0.77171 0.25303 0.33229 0.13408
L13L20 0991806 -0.06057 0.19961 =0.01645

.... , L13L25	 .., .0&86280 -0..24121. ,0.33107 -0.06446
L1305 0973558 -0.51456 0.29145 4.26361
L13L40 0.'11552 -0.50463 0.18311 0.3456C

F	 r- 113L45 	 x ,;-:,0..53^119...r.-.0.b1353, 0.Q4556 » 0.,43001	 s
L16HHI,5 -0008812 0.92464 -0«22415 0.21605
L16HHLIO 0.22585 0.92139 -0.09281 0.22451

0&26248. _ 0.60016 -040444 0.08629	 ,»
L l6HHLZO 009792 0.37285 0.00449 O.11L47
L16HHL25 0.94012 0.24204 0.106570 0.01640

..:.,.. ti...m _.,_...,....L16HHL35---0..A54.L7-.. 	 0..03.945-, O.;07413 ^ -_..0.12011..
L16HHL40 0991766 -0.08271 0..08068 0.23665
L16HHL45 0.91116 -0.19071 0.12720 0914275

L16HVL 10 0,70547 -0.07059 0907407 -4-.44002
L 16HVL 15 0.86346 --0.06340' -0.04245 -0.39364

R	 L16HVL25a	 - 0.88751 -0.21824 -0.01993 -0..31721
L 16HVL 35 0.89930 -0.26707 -0.`08310 -0.25850

-L16HVL.4Q	 0.m-90.7II8,_ -0..326.73». --.0_.,0.7, 01.6-. -0;..-1.8.3.6 8.. _
L16HVL45 0.80198 -0.45388 -0911092 -0.22775
L75HH1.5 0.43878 0000988 0.16991 0.24120

-	 -L.7.5HHi LO	 _063812_.-, 1,	 4825<^,..s 0.2- 52Z--.-;.0..1115.7,
L75HHL15' 0.80749 x.43627 0.30400 0912004
L75HHL20 001737 0.21OP6 0.26194 0.00314
1 7-25 0,98k43:^-A-nl-,6Q _J1.111.2D3_...^Q..0183.1 ^.. 	 ^.....
L75HHL35 0.93671 -0.22.469 -0908366 0.02087
L75HHL40 0.82519 -0.26166 -0o31827 -0.1.6539

..	 -L-25HHL45------0. -0o38,2-6; -,D .315.917 O- IA321.
L75HVL5 0.58926 0.52590 0.38046 -0.10693
L75HVL10 0980485 0.10663 0.19405 -0.33161
L-7-54 1 11- 111792 	 O. LZg5 5 -0 - 4n 425
L75HVL20 0.93244 0.04249 0.15744 -0.15008
L75HVL25 1.94839 0.00548 0.12580 -0.075'86

-L-75HVL-35----+-0-949.4Lr-m4..1..L.402 .0..0286-1	-0o0 l a_	 ..^»..r,...».._.	 ^r
o	 L75HVL40 0,87937 -0.25747 -0.16022 -0.04605

L75HVL45 0+73133 -0.43656 -0.31361 0.18566

LVC	 0.19042 -0.74024	 0.44634	 0.30052
LPL75	 0.25380 -0,20767	 0.59627	 0960363

M



f

37	 1t e e-MQ AX)

ORIGINAL PAGE IS	
C. E1C8NVEGTGRS

IT^fOE POOR QUR^

LSMO2 0908938 0.03485 -0934055 -0.00078
.. LSM25 ,.,.,.0..06.485 008558 -ON 35480. 0..0.9260

LSM59 0.06366 0.08404 -0.32482 0.21591
LSM915 0,09752 -002620 "-0.29242 Or19968

. L SML53 0 .... _....:0..,3.1.342 -0909930. _ -0, 26251 0+ 12617
LSM3045 0.10191 -0-.03065 -0.27323 0.17697
L13L5 0907857 0.30061 0.08641 -0.00898
LIK10 .0.14150. 0.20307 0903966 .0.03670
L1.3L15 0914889 0.08696 0.13451 0.08017
L13L20 0.17713 -0.02082 0.08080 -0.00983	 .	 1

^.._-0,-16647,, -0.,08290..,0.13401 -0.03854	 J
L 13L 35 0.14192 - -0.17684 0.11798 0.15762 '
L13L40 0.13805 -0.17343 0.07412 0.20663
L13L45 0.10.22	 ._-^J:21fl.8^z _0.•.41844 0,	 5.71 
L16HHL5 -0.01700 0.31778 -0.09074 0.12918
16HHLI0 0 0.31666 -0.03757 0.13423
L16HHLO _^ 0,•04358.1471 .1 0.2Q6263 -0.00180 0.05159	 q	 _`
L 16HHL 20 0.17324 0.12814 0.00182 0.06725
L16HHL25 0.18139. 0908318 0902659 0.0098i
L16HHL35 =__0.18410 0.01356 0.03001^^ T0.07182,w^
L16HHL40 0.17705 -0.028+3

_
0.03266 0.14149

L16HHL45 0917580 -0.06554 0.05149 0.08535
L16HVL5 .0.08509 0.04558- 0.24171 0,21141
L16HVL 10 0.13611 -0.02426 0.02998 -0.2630'9
L16HVL15 0.16660 -0.02179 -0901719 -0923536
L16HVL20 0.1_6549 -0.07719 0.03840 -0.17639
L16HVL R25-1-

_.
0.17!124 -0.07500 , - d,"0- 080-7_

.,._-O.I8966".^._.^_...w ._.... ^__.,,.

L16HVL35 0.17351 -0.09179 -0.03364 -0.15450)
L16HVL40 0.17501 -0911229 -002840 -0.1098.1
L1.6HVL45 0.15473 -0.15599 -0.04490	 -0.1361.7
LT5HHL5 0.08466 0.27834 0.06878 0.14421
L75HHL10 0.12312 0.22279 0.11141 0906671
L75HHL15 0.15580 0.14994 0.12306 0-07715
L75HHL20 0.17700 0.07247 0.10603 0.00188
1 7514141 25 0 18993 -0 01292 0	 0 4,1 30 -0 01095
L75HHL35 0.18073 -0.07722 -0.03387- 0901248
L75HHL40 0.15921 -0908993 -0.12883 -0.09889
L75HHL45• 0.14849 -0.i3l30 .-0.14537 0.09758_
L75HVL 5 0.11369 0.18074 0.15401 -0.0639.3
L75HVL10 0.15529 0.03665 0.07855 -0.19827

.. L75HVL15 0.17791 0.03867 0.07268 -0900256
LTSHVL20 0417990 0.01460 0.06373. -0.08973
L75HVL25 0018298 0.00188 0.115092 -0.04536h
L75HVL35 0.18327 -0.03919 O-G1158 -0901123.
L75HVL40 0.16966 -0.08849 -0.06486 -0.02754
L75HVL45' 0.14110 -0.15003 -0.12695 0.11101
LH -0.03793_ -0.25377 0.177560, .20070
LVC --0.03674 -0.25440 0.1 8068 0,17968
LPLT5 -0.04897 -0.07137 0.24137 0.36091

2oJP 7



I ___VA

98 * 7 o6

ftrar,

. 
0 &

0;,Or:E
- -
	

*3

.4

4 93 92 stl 0 * 1 .2 .	 * 5 46 a7 e -E e9 I*DFACTOR3

.1

ric7 J4 QW6460- AiF (ACrOa 99) - )14401*040 rAPA;ft7b24APsSat PLOT OF FACTORI WITH FACTOR3

._EACT0Rl_
t	 I'

ORIGINAL
or pow

44. A C

es

.4
	

N

UY	 ftb	
s

F2

5

*6

.8

09

__-;d ' _ASM1530 'E2_-W4&A_29 = 8_ASM59	 -C
ASM3045 =F AM5	 -G A13LIO	 -H A13L15	 -1 AL3L20	 =J
Al 3L25	 =K A1305	 -L A13L40	 =M A13L45	 m N A16MHL5 -0
A16HHL10-P A16HHL15-Q A16HHL20-R A16HHL25= S A16HHL35-T
AL6HHL40-K A16HHL45-V A16HVL5 = W A16HVLIO - X A16HVL15-Y
A16HVL 20- Z A 16 H'^t!,Z.^- A A16HVL35=0 AMZ",_ O-C A16HVL45-0
A754ki:3 H L 10 - F A75HHL 15--G_A*f5HHL20-WA75H'HL2!' f
A75HHL35-J A75HHL40-K A75HHL45-L A75HVL5 -M • A75HVLLO=N
A72HVLL5=0 A SHVL20-P A75HVL25-0 — 475HVL35-R A75HVL40*S
A75HYL45=T AHC	 OR AVC	 MV APRTS	 =W

DPI



fi4 3 6V0"4N .*4i p (oP,4 crag #X)
PLOT OF FACTOR2 WITH F ACTOR4

ORIGINAL PAPE IS Q G	 E
^

k
OF PWR

H	
,

N .P	 H	 G
x ...	 .. GL t

.7	 M
J

.6

. 5 	 0
Q

.4 L	 B E	 I
 A	 R	 KPJ

.3	 SC	 D
D T	 K	 M

M	 W .2	 AR
IT	 S

. 1 	 B
C V	 U

e_ 1.0 .9 .8 .7 .6 .5	 .4 .3	 .2	 .1 0 .Y .2 .3 .4 .5 .6 .7 . 8^.9 1.0FACTOR 4
X

.l

.2U

.3

.8

• 9

1

ASMO2	 =A ASM25	 =8 ASM59	 =C ASM915	 =D ASM1530 =E
ASM3045 =G A13L5	 =G A13L10	 =H A13L15	 =1 A13L20	 =J
AI, 5	 =K	 A L3-L-3 5	 =L	 A 13L 40	 -M A13_L_4_^_,9_A16HNL5..
A16HHLIG-P A16HHL15= Q A16HHL20-R A16HHL25- S A16HHL35=T
A16HHL40=U A16HHL45= U A16HVL5 =W A16HVL10-X A16HVL15='Y
A16tt1t	 Q= .	 A LbNY_L25= A	 AL6.tLV_L3-5mfl_____A.16.H,V.L40=.,G.—_A16HVL45.=D,_- 
A75HHL5 =E A75HHL10=G A75HHL15=G A75HHL20-H A75HHL25=1
A75HHL35=J A75HHL40=K A75HHL45-L A75HVL-5 =M A75HVL10=A
A75HVL15=O A75HV1 20=0 1754V1 74=0 A7'q14Vt %r=o A7SUUI ALn :c 	 3

ATSITYL45=T AHC	 =U AVC	 =U APRT5 =W

i

{

...	 -.	 ae.-tee°^	 N..v...rw..
	 .. ..,.... ^.. .iw l.a ^	 •

/h



`T	 e	 ^l.^cTBR ^x	 ORIGINAL PAGE ISA^^.rr 3g avrw o N As`	 _	 ^_
A• ROTATED FACTOR PATTERN ... , 'OF (POOR QUALITY

R FACTOR I, FACTOR2 FACTOR3 FAGTOR4__,,^

f^ ASMO2 0070801 0.33819 0.57985 0019910
ASM25 0.67437 0.42006 0.54455 0.26778	 .,_..,»......., .»^

C ASM59 0.62557 0.30310 0.65249 0.29356
p ASM915 0954756 0.32268 0.67596 0.36753

s ASM1530 -0.01461 0.41257 0.81059 0.33601
F ASM3045 -0917142

.11701 0.92811 0933223 0.07235
^. A13_l10.^_ ^r 0_._31471_ 0.80_368 0.12841 0.12581 jF	

5A 131 1 4 .55159 0.73036 0.25505 0.21066
A13L20 0.58150 0.62879 0.29883 0.26416
A 13L 25 0.5672 4 0.33546 0.59442 0.41605, „^m

1. A1305 0.18657 0.77014 0.33118 0.14029
A13L40 0.1.4105 0.70532 0.36881 0.33582

At A13L45 -0.32973 0.78151 0.43662 -0.22074
A16HHL5 0.1,9441 0.94590 0.20583 0.00468
A16HHL LO 0.55569 0.82382 0.07433 0.01865
A16HHL15 0.83938 0.42925 0.22673 0.2 3293

tZ A16HHL20 0992698 0.21423 0. 14386
:...,76

0.22876
A16HHL25 0.87993 0.31162 0.24615 0.24990

7 A,16HHL35 Os92054^ 0013862 0.34334 0. 10052_,
A 16HHL40 0.96040 0.04688 0.13996 0.23629

1v A16HHL45 0.94465 0.06738 0.16919 0.14864
U; A, 16HVL 5 0.79104 0.17991 -0.23464 -0 47785	

.._.

K A16HVL10 0.85631 -0.05447 0.49904 -009174
y A16HVL15 0.75913 0.00348 0959896 0.12558

A16HVL20 0.81798 0.162^38
-1 A16HVL25 0.66911 0.22410 0.68194 0919233

A16HVL35 0.73736 0.09013 0.65967 0.09905
r A16HVL40 G.660L6 0.07286 __„•0.'74340 0.06674
0 A16HVL45, .	 •_^,0.5T^O1''5	 0.2	 A79 0,72899 -0.0A714
EA75HHL5 " -0.23048 0.93279 -0.08462 0.18535

A75HHL 10	 0. 17570	 g.96007 -Q.02056 11..,07,513 „
' A 75HHL 15 0.37705 0.8155 7 0.08469 0.41628

A75HHL20 0,40393 0.84349 0.17525 0.20871
/ A75HHL25 Q.46983 0.37867 Q, 37532 04•.6.5.459_

A 75HHL3 5 0.4358 7 0.36554 0.64644 0.49023
A75MHL 40 0.43582 0.27473 0.80144 0.27127

_	 L A75HHL45 0.43622 0.42048 0.T6172.__._.0._OT759
Al A75HVL5 0.16270 0.25309 0.22954 0.88163
V A 75HVL 10 0.41361 0.21.148 0.75117 0.18001

A 5 VL, 15	 0 ,3346	 •. ^`^	 _Q,^44_.LS	 Q.G6237.6
A75HVL20 0.44363 0930: 779 0.67925 0.43843

Q A75HVL25 0.28160 0.46723 0.61673 0.52079
jt A 75H1LL.3^5._._.^...^..+^„19..^Gc3____^.._3_4^T
S A75HVL40 0.25267 0915436 0.88852 030563

41:InwV_ T7	 'id.1DGf7	 V.GLllo	 V.7GVa9	 HoiRmh7
AHC	 __	 0.25167 -0.17664 -0.92_Q9d	 005,3-43-

V AVC	 -0.23532 -0.20683 -0.94205	 0.04122
0 APRT5	 -0.05196 0.19243 -0,989667 -0.08969

ORTHOGONAL TRANSFORMATION MATRIX

4_

T 0.57741	 0.46945	 0.61241 0.26678.

3 0.63600	 0.22188	 -0.734T2 -008038
4 -0.-05414	 -0.19996	 -0.21174 0.95512 -2/1-



T (J{[y	 }}'

	 PON
	 ^w	 }

OF POOR QUALrry_

FACTOR PATTERN

x fi FACTORI FACTOR2 FACTOR%\ FACTOR
t,

A SMO2 0*97580 -0.17581 0.08330 -0.03857
ASM25 0.99151 -0.07667 0.10048 0.01995

tt ' A059 0998141 -0.16808 -0.03788 0,904775
;., ASM915 0.97966 -0.10938 -0910634 0911374

i ASM1530 0.17130 0.22131 -0.54031 0.06759
ASM3045 0.15462.5 0960485 -0.38589 -0.16195
A13L5 0.72602 0.65218 0,03043 -0.19316
A13L10 0.67121 0.49444 0.27401 -0,08477
A13L15 0.87375 0.29604 Oo30853 -0.02871
A13L20 0988443 0.19301 0.26855 0.03181
A13L25 096004 -0.08753 -0.03498 0.17372
A1305 0.70951 0.49256 0.03493 -0.10023'
A1,3L40 0972800 0.47399 -0.05176 0.09398
AL3L45 0.38499 0.70736 -0.33936 -0.44170
A1,6HHL5 0.68361 0964613 0.18191 -0.23878
A16HHLIO 0975810 0.38857 0.48009 -0919274
A 16HHL15 0.,83717 -0.09274 0.44378 0.043 19
A16HHL20 0.78494 -0:29978 0.51300 0.09501
A.1,6HHL25 0.87179 -0.21332 0.42784 0.07661
A1'6HHL35 0.8336,1 -0.41227 0.35588 -0.05426	 ,__.
A16HHL40 0.72530 -0.45430 0.49939 0.13467

' A16HHL45 0.72035 -0.44394 0.47949 0.04152
A 16HVL 5 0.27004 -0.25418 0.753 82 -Q.4415 2
A16HVL10 0.,75001 -0.59061 0.17325 -0.22876
A16HVL15 0.84028 -0.49119 0.03342 -0.04869
A16N1[L.20	 0t 8711	 -0s37950	 Q.L4!663 -0.1,2.1^48,...^,__
A16HVL25 0.196049 -0.27199 -004122 -0.04173	 i
A16HVL35 ;0.:89848 -0.42297 -3.00368 -0.10302

88845_	 A 16HVL_tiq 0. -.418810 -^• 155-_^_Q:.L4348
A16HVL45 0 86682 -0.24900 -0.11046 -0.31642
A75HHL5 0.;30244 0.92802 0.10765 0.02091
A75HHL_1 4	 0 0.71997 0-33.3;82 -0-9_L25.3-7-__^
AT5HHL15 0.;76350 0.51058 0.32507 0.19617
A 15HHL20 0.79221 0.48104 0929851 -0.02830
A75HHL25 OR85353 0,06595	 0,054 6--0.4-445,9
A75HHL35 0.94994 0.00137 -0.15604 0.23465
A75HHL40 0.94379 -0.12721 -0.27251 0.01087
A75_HH145	 0.936 6 -0. Q17^ 1	 -0 ._19-5-16 ,0.,1.448.7_.
A75HVL5 0.58853 0.17006 -0.07988 0.73404

. A75HVL 1 5 0'
A75HVL 15 V• b8^ 6 0.1953T	 -O,. ^Q266 	 _0.3829
A75HVLZC 0,.96434 -0.00794 -0416933 0.17626
A15HVL25 0.89856 0.17344 -0.21222 0.25816
A, -WtL3-5 0,087933 0.04708 -0 45-37_`0.,03719 

:. A75HVL40 0.84403 -0.14801 -0.48243 0.05923
A75HVL45 0.81410 -0.06021 -0.53748 -0.07138

L
er .

AMC -0, 78352 0.17343 0.47273	 0..296.9,0
AVC -0079889 0.14122 0.49328 0.29294
APRT5 -0.512T2 0.35734 0.67565 0906853

sf

.	 ... ^	 ... ...	 _	 a......	 ...r,	 ......, .....	 ........	 ..	 ._..	 .. _	 r..	 .. .,. ...	 . 	 ,.'u..,_ .,yy,...w.... W, eJ ....r,	 _ , a.__. _.	 .._	 N._z.. ...'6si	 v



Y	 3d' 00 eMPA), ai-r r/*- 'C7U9 Ax ORIGENRL PAGE 13

C. EIGENVECTORS 	 QUALITY

p	
_

ASMO 2 0.17222 -0.06617 0.03631 -0o 02 582
F	 ^S M25 0, t 7	 Q.._.'. 2+^Q?.8^ i , SL^!24 8 0 , - 0,13 5 6. 

ASM59 0.17321 -0.06326 -0.01651 003197
ASM915 0.17291 -0.04117 -0.04635 0.07614 

-AIM A"	 0.13613 0,08329 -0 .	 3	 .2 0.04525 -
ASM3045 0.	 40611 227650. 22

76 5
0.16821 0.10842

-0.12932A13L5 0.X2814 0.. 0.01326
A	 CLO0.11846 0.18609 0_.11944_ -0.056T5 n 	p^
A 13L15 0.15421 0. 11142 0913449 -0.01922
A13L20 0.15610 0.07265 0.11706 0.02130
A13125 0. L6944 -0.03294 -0.01525 0.1n163Q^
A 1'3L35 0. 12522 0.1853`8 0.01523 -0.06710
A13140 0.12849 0.17840 -0902256 0.06292
A13L45 0.06795 0.26623 -0.14793 0.29570
A 16H4L 5 0.12065 0.24318 0.07929 -0.15985
A16HHL 10 0. 13380 0.14625 0.20927 -0o12903
A16HHL15	 0. 5658

385A16HHL20 0.	 ►
-0.03491.
-0.11283

0. 19344
0.22362

0,.02891
0,06360 4i

A16HHL25 0915387 -0.08029 0.18649 0.05129
A16HHL35 ;0.14714 -0.15517 0.15513 -0.03632
A16HHL40 0 L2801 -0.17099 0.2068--"-'-d, .09016
A16HHL45 0.12714 -0.16708 0.20901 0.02780
AL6HVL5 0.+04766 -0.09566 0*32859 X4.32504

j	
.<.,_....	

A 16HVL 10 0.13237 -0.22229 0.07552 -0,15p315
A16HVL15 0.14830 -0.18487 0.01457 -0.03259
AL6HV L20 0 15657 -0.14283 O ' 0T;263 -09%06132
A16HVL25 0.16952 -0.10237 -0.01797 =0.02794
A 16HVL35 10915858 -0.15919 -0.00160 -0.0689'
A16HVL40 091568 1 -0.15 735 --0.05036 -0.09639
AL,6HVL45 0.15299 -0.09372 -41.04815 -0.2.1183
A75HHL5 0.05338 0.34928 0.04692 0.01400
A75HHL10 0.09877 0.27098 0.14551 -0.08393
A75HHL 15 0.13475 0.19217 0. 14170 0. 13133
A75HHL20 0.13982 0.18105 0.13012 -001894
A75HHL25 0.15064 0.02482 0.02374 0929763
A15HHL35 0._16766 0.00051 -0.06802 0.15709
A75HHL.40 0.16657 -0.04788 -0.118'18 0.00728
AISHHL_45 0.1 6528 -0.00670 -0. 08507 -0.13046
A75HVL5 0.10387 0.06401 -0.03482 0.49141•
A75HVL10 0914934 -0.06306 -0.11176 -0.03468
A75HVL15 0.1562 8 0 .07353 -0*01.161 0.25636
A75HVL20 0.1;020 -0.00299 -0.07381 0.11800
A?'5HVL25 0.15859 0.06528 -0.09251 0.17283
A75HV1.35 0.15920 0.01772 0.19788 0902490

y	 A75HVL40 0914897 -0.05571 --0.21029 0.03965
A75HVL45 0.14368 -0.02266 -0.23429 -0.04779
AMC -0,13829 0.06527 0.20911 0,.19876
AVC -0.14100 0053;15 0.21502 0.19611w	
APRT5 -009049 0.13449 0.29451 0.04588

t -213-



f q Air _ AA.i*.e?: 00.00 Cooloo A C73ALP Za(
a. PLOT CF FACTOR1 WITH FACTOR2.

3AA?1A81.0
FACTOR 1,.i3^3V3 	 ^.	 `T1?.^sTL^CTD^/g^

CRrC—̂H	 ^ /• ^/^3

	

ORIGINAL PAGE CA	
E

9

/ice ^(I ;r	 +

GP	 .7

A 0M.0

Vj2
AN

L	 .2

.1	 ,	 ` 	 H

1.,Q 9 * 8 *7 * 6 .5 .4 .3 .2 91 (? .1 ^•2^13v .4 ^ 05t 6	

07

	

//ff
	 A

• 'C	 L	 r1.1

.2
e^ 3G	 4.^s^

oil

_	 .,...r_.

r-

0

.6	
13,3 33 _...._ ._ .

.7

s08

.9

ZfLCO2	 =A Z1SMO2	 =B ZISM2.5	 =C Z1SM515 =U Z1SM153J=E
11SML045=E Z2SMO2	 _G Z2SN515 =H
Z2SM3C45=E Z13VVL5	 L

Z2SM25N	 h
Z13VVLLC=i4 Z.13VVL15=N

_Z2Si4l530=E*	
...._.Z13VVL20=C ,.._,__

Z12VVL25=P Z13VVL35=C Z13VVL40=R Z13VVL45=C Z16HHL5 =T
Z1fHHL1C=U
ZLEHHL40=Z

Z16HHL15=L
Z16HHL45=A

Z16HHL20= w
Z.161-VL5_ =B

Z16HHL25=6
Z16FVL10 — C

L16HH135=Y
Z16HVL.15=0

Z1^HVL2C=E Z16HVL25=E Z16HV05=G Z16HVL44=H Z16HVL45=H
Z475HL5 -E Z475HL10=E Z475FL15=L Z475HL20=M Z475HL25=h
Z47SHL35=0 Z475HL40=P Z475HL45=G Z475VL5 =S Z475VL10=C
Z4`75VL15=T Z475VL20-U Z475VL25=U Z475VL35=W Z475VL4C=W...
Z475VL45=Y ZMFMRHL =Z- ZMFMRHC =A ZMFMRVC	 0 ZPRT5	 =C

i(

i

TM

8 yl S 1.gFACTO,R2

i
/"/, ^Yv/



1

ZFLD02	 = A Z1SMC2	 =8 ZISP25	 =C ZtS0515	 = C Z1SM1530=E
Z1SM3045=8 Z2SMO2	 =J Z2SM25	 =H ZZSM515 =1 Z2SM11030=J

4	 Zc,SiM3045=J_„_Z13VV^L5^=L _ Z13V,VL10=M„ Z;13V_VL15=Nr,_^__,Z13VVL20 =C
Z13ViL25=P Z13VVL35-C Z13VVL40=R Z13VVL45=S Z16HHL5 =T
ZleHHL1C=U Z16HHL15=U Z16HHL20=W Z16kHL25=X Z16HhL35=Y
Z11”—'L40=Z, ,^_, Z16_"L45=A .___ . Z16hVL5 =8, _, Z16HVLIC=C .__- ,Z16HVL15=0
ZleHVL20 =9 Z16HVL25=8 Z16HVL35=J Z16HVL40=H Z16HVL45=1
Z475HL5 =J Z4751-,L10=J Z4751-L15=L Z475HL20 = M Z475HL25=N

n ,	 Z475HL35=C Z475HL40-P Z475HL45=C__Z47,5VL5 =R ._.. _Z4T5VL10=S
Z475VL15=T Z475VL203 6 Z475^L25=U Z4T°.VL35=W Z475VL40:X
Z475VL45= 1/ ZMFMRHL =Z ZMFMRHC =A ZMFMFVC = 8 ZPRT5	 =C

y 3i' L AJV.a2T-- ACO 60MA6
PLOT OF FACTOR: WITH FA,CTOR4

,.;.	 FACTCR3.
1

ORIGINAL PAGE iq
	X V 9 	 F.,.,, PM Q.U/3l.fr4 .. ..... 	 ^.. .^

W UT
R .8

.7 D
I

HGP
.5 C

.4

HEJ	 N

'	 N AI2
P	 ABB	 M
C CS

1..0 .9 A .7 .6_ .5 .4 .3 82 .1 0 U1_ .2 .3 .4 .5 96 —..T,. r.8_.9 ,L1.,OFACT094 , ,^„,
M	

_

	

A.:1	 J
L	 1—Z

AL 	

>.^	 _..,a ..., .	 __.._........

Y^

	

	 u

G
W4

. w	 _	 U

•6_

f	 7

9



ZX)

ORtGON	 `	
a • RoTATEa FACTCR PATTERN

pJ416	 ^Qr. S

ti_...QF PtQR QU LITY_ FACTOR1 _ . FACTUR2„- sFACT-OR 3,. -,--FAC TOR 4

ZFLO32 0.07031 0.5,3329__ Q.29457 -Cg 05513
a.,^_ Z 1 SMC2 s . ,0. 11259 _ ,, 0.93907 ._ 0.26163, _70.05253
C ZlSM25 -0.24319 0.76300 0.522C2 0909331
P ZISM515 C.15183 0.59349 0.68700 0910366
AF ZLSM1530 . 0_.93851 -0.10523 _ : 0,.26677 -C.03731
^215M3045 0.94869 -0 2 11254 C.25662 -0.03910

Z',2SMO2 0.08528 041963 0.29245 -C.-01866
T Z,2SM25 a -0.24376 _001560 0.54784 0.11890

Z2SM515 0.12103 0.6105L 0.66486 0.12173
Z2SM1530 0.93882 -0.11076 0.25885 -X0.01771
Z2SM3045 0.94273 -0.11888 0.27082 -0.04684

L Z13VVL5 -0.6L072 0.66657 -0:.17141 -0.31467
M Z13VVLIO -0.90853 0.87113 -0.03617 -C.22652

Z 13VVL15 0 .48717' 0.66863 0 .22134 -0.13091
0 Z13VVL20 0.90639 0.17344 0.07060 -C.17002
P ZL3VVL25 0.94009 0.16838 0.09636 -0.18087

Z13VVL35 0.96767 -0.02035C.C51CO -0.11796
Z13VVL40 0.96126 0.02055 0.15595 -0.04363

j1S 213VVL45 0.96427 09C1454 0.07023 -0,09975
Z1 6HHL5 -03293p9.0.76536 0.28872 0.13144J Z16HHLIO 0.15635 0 * 29982 -0 * 44257 -C.C4595

adZ16HHL15 -0.39485 0986053 0.02460 0.07988
W ZICHHL20 0.25632 0.15692 -0.42484 -C.01694
lw_ZZ 16HHL25^ 0.347100..76824 -0.25343 -0.01574	 3
V Z16HHL35 C.29C94 C.71073 -0.25296 -0.06645
Z Z16HHL4 0 0. 72027 0.53328 -0.16450 0.07779 A ^.^
A 2 16HNL45 0..7261 C 0944460 -0.08582 -0.05753
I1 Z16HVL5 -0902915 0.31996 0.29384 0.42250
C Z16HVLIO 0.11167 0.27526 -0.35414 0.46536

s +	 Z16HVL15 0,35481 0.58467 -0.24669 0.46113...
c Z16HVLZO 0680299 0935842 0.10476 0.02477

Z1614 VL25 0.87488 O .Z721 2 -0901463 -0921204
e^ Z16HVL35	 0.93274	 C.26794	 0.22664 -0.00810
►^ Z16HVL40	 0.93724	 0.14458	 0.23112 -C.09033
N° Z 16HVL45	 0.94959	 0.16158	 C. 170.37 -0.02312
lV	 Z4751-L5 -0931251 -0.04886 -0.12106 C.87068

Z475HLIC -0.31418 -C.C2617 -0.12121 0.88764L Z475hL15 -0.10450 -0.05235. -0.01453 0.54479
/MZ4754120 -0.06318- -6.C8213 0.09873" 0096453

Z4751, 125 0.20566 -0914416 0926523 C.91412
D Z475HL35 0.63904 -0.17759 0.58127 C.12035

14751hL40 0.71775 -0.14281 0.35991 0.18437
475HL45 0.73C22 -0.13194 0.55348 0.16315

Z475VL5 -0.43215 0.26019 0.79248 -C. 11368
Z475VL10 0.34677 0013142 0.73352 0.04028
Z475VL15 0.43479 O.1C766 0.84655 C.00395

A# Z475VL20 0.45743 0.04379 0.85704 -0.02480
475VL25 0.4351.1 0.C5292^ M0986667 -C.00368

F VJ Z475VL35 0.40781 -0.01522 0.87423 -0.10975
AJZ475VL40 0.41445 -3.00142 0.88583 -0.05179

f



r	 ,

t F*ov COM & (F e'r'jr2 Zx)-Carr.
M

Qi RCTATEO FACTCR PATTERN

AG:'^QRI..._......FACTQR2,— FACTOM3 FACTCR4

Y1.26 7 5 VL45 Q.43820 0.00767 0989267 C.03022
,,_^, =_MFMRNI ,T,,^^,Q.09767 -0.92831 —0.17966 —090205'

f1 tMFMRK —G.17958 -0.83804 0.12351 -0.06193
ZMFMFVC —0.25249 -0.83'103 OoIO429 -0.01936

G , PRTR — Co 3	 731„ g . -09,:5383._, .0931596, , 0.07935

ORTHCGCNAL TRAASFORMATICN MATRIX

1 2 3 4

0.85537 C.30532 0.41488 -0.054651
2 —0.32431 0.94529 -0.02357 0.02633

-0.37482 -C.11318 Q. 88789 0.24157
4 0015058

..
0.01976

x	 ,
—0.19741 0.96849

VARIANCE EXPLAIPEC BY EACH FACTCR

FAC TCRI	 FACTt3P2 __a_..FACTCR3„	 FACTOR4
18.087463 13.239.634 10.093186 5:338351

r	 Y

2/7



L.	 CrPQ1 SO ^4 	 ĝtN	 i. aDF GMa	 tTbyB' ZX
i

ORIGINAL PAGE IS
F AC T C R PATTERN OF POOR QUALITY

..-FACTC.P?1-:-. FAICICRZ.=u.- FACTCR3- - EACTOR4

tFLD02 0.47032 0.85104 0.11624 -0.08251
.- Z 1SMO2 d, x. -	 ..0.,49445 , ,...0	 E4363 _. C.07 1 12 , .-0.06701 4 ,.^.

Z1SM25 0.23642 0.79028 0,49083 -0.03422

r.	
ZLSM515 0.59C43 0.45832 C.51094 -0.00065
Z1SM1530 _	 0.8833T„^, -0.41110 0,11,2d1,^,^^.fl0.05044^.,-
Z15M3045 0088573 -0.42113 -0.12444

„^- 	 .^,..
C.C5210

Z2SMO2 0.47609 09@3428 0.11911 -0.04479
^•,;	 -	 ZTSM25_	 -^^ 3C77 M_	 ^.Q.. C.14572---,,0.5255Z -8.01557-. a^...,

Z2SM515 0955912 0052540
^

0.50526 0.01693
Z2SM1530 0.87758 -0.41573 C.11380 C.07092

4M3045 0o„88.y50k.----,aQ42573 „--0.11075W _P.04078r
Z13M -0.37280 0,.e2392 -0.07474 -0.34971
Z13VVL10 0.25635 0.82112 -0.18224 -0.19632

_.	 _ a	Z13VVL15,^,4- 0.71584 0.46539 _ -0.09338 -C.08391

84 -0. 13614
-0.33775 -0.03869

Z 13VVL25 0.906 -5274 -C.32956 -0.04931
Z13VVL35 0.84911 -0.33736 ° -0.34.361 0.02100
t13VVL40 0.8956C -0.29714 -0.23470 C.07211
Z13VVL45 0.85496 -0.33075 -0.32153 0.03444

^.	 x^„-_^.1..,:	 ...>,^,^Z16HHL5.:.ffi^.._t-.,,..0•p645?...:..O,.P2697 .^m_ 0...324^4^....0.03583 _	 .,..^.a ,
Z16PI-LlO 047474 0.33645 -0.50792 C.07431
Z16HHL15 =0.06916 0.94302 0.09.174 0.03005

_....._	 ...,_..._.....409HH 20 0.27502 .6.4195., C o56305 ._ 0._12101
Z16HHL25 0942717 '0.61920 -0.44587 0.10223
Z16HFL35 0.36455 0.58171 -0.43015 0.04343

.Z 16HHL40 0.70642., _0.2.7644_ 70.45760 0.22680.,...__	 ^,	 ,	 -TT
116HFL45	 0.72437 0.18531 -0.41257 C.C7934
Z 16HVL5 C.17157 0.31611 0.3371 0.35311
Z16HVL1 0	 0. 0720^	 0.24458 -0.27504 _., 0. 5 42 8 6
Z14HVL15 0.35446 0.45557 -0.30681 40.56027
ZIOHVL20 0.83840 O.C7658 -0.24254 0.13130 ^?
Z1^HVL25	 ._..,.0.8 3695.,:'0.. 0 3 174 --0-.1422 -913 , .,.:-0.06536 "'	 {
Z16HVL35 0-X37412 -0.05477 -0.18066 0.09315
Z16HVL40 0.94670 -0.17513 -0.18429 0.01086

._	 ..	 Z1l5HVL45,. _ n^ 0.93353,_.,.._	 _ =0.,15584 .- ,-,0.22653 .,.r. C.09015 r..
Z475HL5 -0.38004 O.C8094 0.22550 0.81912
Z4751-LIO -0.37553 0.10338 0.22753 0.835.77

.r>	 .,Z4 75HL15 0.21435 0.02908 0.28291 0.89208
Z475HL20 -0.09087 -O.C3408 0.35364 0990350
Z475HL25 09.19198 -0.18515 0.39555 0.86107
Z475E^L35007830 -0940510 . 0.30326 0.10355
Z475HL40 0.79256 -0.37611 0.28682 0-17328
Z415FL45 0.80504 -0.37028 C.27207 C.15610

^,Z4'75VL5 , - _- A.04480 .,. 0 . ._36443 0.80870 -4.32648
Z475VLIO 0.63E81 -0-CC443 0951619 -O.C5100
Z475VL15 0.75578 -0.05908 0.$7745 -0.C9570
Z475V oL20 ,- gg C * 76157 -0.12780 C.57855 „ -C.12346
Z475VL25 0.74811 -0.11160 0.59954 -0.10809
Z475VL35 0.71288 -0.17014 0.;59857 -C.21777u	
Z415VL40 0.72442 -0.15799 0.61883 -0.16265
Z475VL45 0.74502 -0.15646 0.61129 -0.13738
ZMFMRHL , y -0.27331 O.SC551 -0.09602 060,1191
ZMFMRk -0.351-4-85-- 

-
--C .73850 0.25687 -C912796

ZMFMRVC -0.42537 -0.70665 0.27662 -0.09377
r	 ZPRT5	 a -0.26:125 -0.23368 ^C.46244 -C.C4180

7'



rAeAX 39	 AdAJYARr% 34A-20 ad"00 ASC7602K
C. E1GENVECTORS ,

ORIGINAL PAIR 19
2 -	 -	 3-_	 4 OF POOR QUALITY

ZFLOO2 0.10202 0.24087 0.04135 -0.03646
Z SMO21  ^ O.LO726 0.23877 0 * 02530 -	 96^0 .0 2,	 1
ZLSM25 0.05129 0922367 C. 17462 -0.01512
Z 1SM515 4.12808 0.14104 0918177 -0.00029ti	

_...._ ^.,. Z LSM 1 530 ,.-t_, ,,_O.ly l63 -0.11635 -- 0.03985 $, C.02228
Z 1 SM3045 0* 0214 -0.119 L9 A-0.04427 0.02302
Z2SMO2 0.10328 0.23612 0.04237 -C.01979

,.,	 _	 ,_........^ 12SM25 ,  ;,^005006.. ,.0.21106 0,.1.8696 0.00688
USM515 0.12129 0.14870 C.L7975 0.00748
Z2SM1530 0.19037 -0.11766 -0.04049 0.03134

.,^ ,,^ :.,	 -. y. ^ 12SM3045 ; .	 0,.19198 e_> ,^-0.12049 , ,-0. C3540 , _0.01802
ZL3VVL5

=
0.08087 0.23319 -0.02659 C.15450

Z13VVL10 0.05554 0.2324C -0.06463 -C.Q8674
Z,13VVL15. _,__0015615 , ,	 0.13172 -0.03322 -0.03707
Z13VVL20 0.19804 • -O.C3853 -0.12C16 -»,3.01709
Z13VVL2.5 0.19641 -0.04323 -0.11724 -0.02178
Z13VVL35 x^ z ^0.1842^0 ;_-O. CS548 -0. 12224 E . C. 00928
Z13VVL40 0.19428 -0.08410 -0.08350 0.03186
Z13VVL45 0918546 -O.CS361 -C.11439 0.!01522

_t1 6HHL5 ..----q.01400 , 0.23405 ._,	 0.1.1560 0.01583
Z16HHLIO 0.01621 O.CS522 -0.18070 Q.C3283
Z16HHL15 -0.01500 0.26690 0903264 0901328

_.:	 ^ ,Z IEHHL20 _. Qtg5,966	 ^.0	 18169 µ- -C,.20031 ,	 0.05347
Z16HHL25 0.09267 0.17525 -0915862 004517
Z16HHL35 0907908 C-16464 -C.15303 0.01919

.Z * 0824 -0.16280 0.10020
Z16HH145 0.15714 0.05245 -0.14678 0903505
Z16hVL5 0.03722 O.C8947 0.12x13 0.15601
Z16HVL10 _ 0 p OQ15.6 0 06922 y,7C.09785 0.23984
Z16HVL15 0.07689 0.12894 -0.10915 0.24754
Z16HVL20 C918187 O.C2167 -0.08629 C.05801

_Z1.6HV125 ..M	 0.18156 _ -0.00898 -0.15046 -0.02888
Z16HVL35 0.21131 -O.C1550 -0.06427 0.04116
Z16HVL40 0.20537 -0.04956 -0.06556 0.00481

..^.v^^ Z1,6HVL45 -_	 ,3..2,3251- 0.04524 -0.08130 0.+03983 -
Z475FL5 -0.08244 0.02291 0.08023 x.36190
Z47SHLIO -0.08146 0-C2926 0.08095 0.36925
Z4751-L1,5  -0904650 0.00823 0.10065 C.39413
Z475HL20 -0.01971 -0-CC964 O.L2581 0.39918
Z4751-L25 0.04165 -O.C5240 0.14072 C.38043
Z47_5HsL35.i 0 .,16,883 - ,3!.11465 0.10789 0.04575
Z475hL40 0.17193 -O.10645 0.10275 C.07656
Z47SHL45 0417464 -O.1C480 0.09679 0.06896
2475,VL5__,.-.,,_ -0, 00972 _.0.10314 0.28770 -0.14424
Z47SYL10 0.13858 -O.CC125 0.18364 -0.02253

,r Z475VL15 0.16395 -O.C1672 0.20543 -0.44228
Z475 VL2,1 0.1652A =0.Q3617, 0 .20583 -0.05455
Z475VL25 0.16229 -0.0159 C.21329 -C. 04776
Z475VL35 0.15464 -044615 0.21295 -0.09621
1475 ,VL40 _0.15,715 -O.C4472 w- __ 0.22C15 -C.07L86
475VL45 0.16162 -0.04428 0.21747 -C.06070
ZMFMRfL .Y_,„_70.05929_ -0.45628 -0.03416 ° 0.00526
ZMFMRHC -Q.C7698 -0.2C901 0.09138 -005653
ZMFMRVC -t=-.09227 -0.2000 090984-1 -C.C4143

j	 ZPRT5	 0.05667	 C.C6614	 00,16452 _ 0.01847
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OF POOR Q
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SFLD02	 -Z SISMO2	 -3 SISM25	 -C SLSM515 =0 SISM1530=E
SISM3045-E S2SMO2	 -A S2SM25	 =F S2SM515 -A S2SM1530=A

,.a,,..SZSM3045=E.---S13.VVL5. UVVL15=M _ ., S13VVLZO-0
S13VVL25=P S13VVL35=P S13VVL40-R S13VVL45-S 516HHL5 -T
S16HHL10-0 S16HHL15=V S16HHLZO-W S1601HL25=X S16HHL35-Y

.-.._-..S,16HHL40:=Z -.m-S16HHL45=.L,,—SL6HVL5--B.--Sl6HVLLO S C S16KVL15-0
S16HVL20=E S16HVL25 N E S16HVL35=A SL6HVL40-F S16HVL45-A
7 S475HL5 =A S475HLLO-E S475HL15=L 5475HL20=M S475HL25-K

. (	 -- -- - S4Z5HL35_-+1.-_.^.S475HL40= ►? ..--5415HL45=.P —.aS475VL5_ = R-- _ S475VL10=S
$	 S475VL15-T S475VL20=U S475VL25=V S475VL35=W S475VL40-X

S475VL45-Y SNS1	 =Z SNS2	 =Z SNS3	 :g SNS4	 =C
.,, .	 SMS5e-_,_.-:=D---- SNS6.-. - —E SNS.7.-- --E—.._.,.SNS8 ._.a. _	 =A. SMFMRHL -F

SMFMRHC =A SMFMRVC =A SPRTS	 =E {
i

t
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i

I . i .......... ,-	 ...._....r.r. s.3rwr=ate. -r—^^....._,.

SFLD02	 =E
®•. -	 r r..u,..,.v..,n.na..^.

SlSMO2	 =8 S1SM25	 =Z
x..^A.xrr». e t	 <.- -.

S1SM515 =D
1

S1SM1530=8
S1SM3045=F S2SMO2	 =G S2SM25	 =H S2SM515 =G S2SM1530=E	 j

52S M3045=E I.WV15--=L--S1-3V-VL10=M--SlXVVL15= N , x,- S13VVL20=0
S13VVL25=P S13VVL35=Q S13VVL40=R S13VVL45-S S16HHL5 -T
S16HHL10=U S16HHL15-Y S16HHL20=V S16HHL25=.X S16HHL35-Y
S16HHL40=Z-^,-----S-16HHL45=E---•S16HVL5--=f3--S16HVLIO=Z	 - S16HVL15=D
S S16HVL25=F 516HVL35=G S16HVL40-H S1,6HVL45=G
S475HL5 -E S475HL10= E S475HL15=L S475HL20=M S475HL25=N

- 
-----S475HL-3-5-0—S4.7-5HL40=P—S4.7-5HL-459--S4-7.5VL 5--=R- S475VL 10=5

S475VL15-T S475VL20=U S475VL25=V S475VL35-V S475VL40=X
S475VL45=Y SNS1	 =Z SNS2	 =E SNS3	 =B SNS4	 =,Z
SNS5-------O	 --SN56-	 -B--SkS7 SMFMRHL =H .. , .
SMFMRHC -G SMFMRVC =E SPRT5	 =E



ORIGINAL PAGE IS

Yo #A,E 4v a L.*Pr. Sr-Lo C A cro i? Sal)	 OF POOR QUALITY

A• ROTATED FACTOR PATTERN

._. ...MFAC.TOR1.--_ -FAL•TOR2.._.^ FACT OR3., FACTOR4•,.....,

M , 0961948 -4,50402 -0.07763 0.48923

E

.-,.S
C	 1SM25 0.71223 -0.24549 -0.28660 0, 25405
p	 SiSM515 0.86060 -0.05994 0.19853 -0.04911
II_. -S 1SM1530_- 	0*43601--m-0-O.4282 _ _0.,90.634.--.0.03017
A	 S1SM3045 0.13722 -0405258 0.90399 0.03518
A	 S2SMO2 0..59139 -0.50160 -0.11354 0.50812

r ....,,.._.,.. JW_,,-SZSM25 0..29630
` A	 S2SM515 0.84430 -0.08699 0.23T40 -0.01161

A	 S2SM1530 0913075 -0.07017 001752 0.01934
I_,._ _ 	 /F ._SZSM30.45 __,.,._0,.13308..._.-.D.06323--0.91181,,..; , 0.02455

S13VVL5 -0.31194 -0953431 000943 0.34038
iy	 S13VVLIO -0.Y1719 -0.27762 0.46742 0.76947

I _ ..	 ^_/^/ . S13YYLlSw .. _0.41345 ' -Q.1.8.180___ 0..58556. ,._ 0.54899
l O	 S13VVL20 0.63949 -0.17524 0.44234 0.34676

P	 S13VVL25 0.70743 -0.02032 G * 43TO4 0.20206
'i .....v ._.	 .....Qe.-_,_....S.13YVL35--...,..,,_...0.69255--.0...09.9_41	 0.39955 .,-0.17517	 __....

S13VVL40 0.73627 0.07936 0.33911 -0.13954	 I
S	 S13VVL45 0.73614 0.22771 0.22466 -0.23912

._._^.	 ._:4	 6.HHL5 __,... ..	 6._..-.	 .	 .	 ... __-_.	 ..	
^V	 S16HHLIO 0.16186 -0959375 0.26251 0.59359

`'	 S16HHL15 0.40969 -0.53004 0.51657 0.45267
S16HHL20._ Q....5Z_4Z- ^-0._55.3.85_. 4..2.0058._....- .0.40900	 _...._.....	 ...

<	 /	 S16HHL25 0.68245 -%1,, 19927 0.15413 0.29050
f	 S16HHL35 0.92634 -0.16413 0.12076 0.08592

---0.28906,_. 0901084
S16HHL45 0.8837'7 -000185 0.28883 -0.09465

c	 S16HVL5 0.25246 -0.64219 0.42993 0.16055

^  P S16HVL15 0.69372 -0.39092 005374 0.156106	 S16HVL20 10.85483 -0.31668 0.11764 0.05988
_.. __ . ^{	 _.S16HYL25 - Q 9L099 0..06.400__0..05.472.. _._-0.02 3 85

S16HVLS5 0991648 0.04972 0.00090 -0.17320
F S16HVL40 0.89416 0.04689 -0.05277 -0.31457

v _ . .n..^^_	 _.?- .SLbHYL45_	 ^_..0.8825LN__- O.C2013	 -0.00180 . -0.18516
A S475HL5 -0.32352 0924354 -0.17779 n.75762

S475HL10 -0.08242 0.09367 0.49658 0.74417 
__._0m,75180_, 0.28603

M S45HL20 0.52558 0.34719 0.65708 -0.16889
^1S475HL25 0.54887 0.33915 0952128 -0.35000

V S475HL40 0.34352 0.40262 0.43884 -0.64850

4 P S475HL45 0.34336 0.40735 0.56-761 -0.51990
^, S,4Z5VL5 ,,.._,._... -Q..,23253-.,-- 0...48085. ..0..32533. -.0006902

S475VL10 0.38963 -0.38787 0.47508 0.22498	 'j
T S475VL15 0.65056 -0.39023 0.52123 0.12370

^- -....	 -_..y 5.4.75VL2.0.-.,_.:_,_...O.T1:1.88 -0.21162r 0...45:527 .,	 0.00574
V S475VL25 0.72666 -0.20160 0.54729 -0905554
W S475VL35 0.70083 -0.06822 0.56556 -0.06175

223



"1A8tE 4 	 rLNp27' : S)'Vg (Fcroa rc) -CGAOr.-

ROTATED FACTOR PATTERN

-.EACT13Rl....-F,ACTG,R2._.,_._FACTOR3-.-_, FACTOR4

S475VL45 0.63205	 0.02476	 0.63276	 -0.08521
,7- ..07857,....,0.98097.....,.0.05049 ,	 0.01847^t.

SNS2 -0.09284	 0.97760	 0.08885	 0.03380
SNS3 -0.12257	 0.95857	 0.04324	 0.04532

;,.._...____.___ . 	 - SNS4,_-..^.._. .=O_	 ..0.5 87.2...0.,.92269.-. 0.32019. _._ 0.01254
SNS5 -0.03340	 0.95222	 0.21636	 0.05249
SNS6 -0.06916	 0997591	 0.03926	 0.04709

._, -. _SNS7. __-..-.--.-.0'.01 ,435.-.,.0e97365.. 70.01.046	 044081
,ANS8 -0.17697	 0.90989	 -0.08389	 -0.20048
F SMFMRHL -0.47997	 0.78396	 0.15127	 -0.51740

_fl:.S^.MERHC 0,..2„4.498_0.08,065rt.0.Ob454 ..-0926083 .-
A SMFMRVC 0.22782	 0.89375	 -0.05470	 -0.22612
E SPRT5 -0.17373	 0.89596	 -0.09517	 -0.10429

ORTHOGONAL TRANSFORMATION MATRIX
1	

2	
3	

4
G

.	 ...,_._ e.	 .._ L.._,__..,_..
.

1.933..,0..43286	 0.14870r_..4 ._..._.O.-7,,8.402	 !Q
2 0.35293	 0.82312	 0.27758	 -0.34T66
3 -0.47129	 0.07542	 0.80806	 0:34530
4 0.196.5.8__,0..3.:75.43_-0..28744. _ - 0.15895.A

...
I.

-..... -,VAR.IANCE-,.EXPLAINED. . B.Y'-EACH-FACTOR.

FACTORI FACTOR2 FACTOR3 FACTOR4
t 8,-7,42272_,i5.7_4323 fi t0..60-7929.. 6.339033



ORIGINAL PAGE* 19

OF POOR QUALITY

Il i' '90 PAA. 4+07 YrJW ( ' e7w
FACTOR PATTERN

_REACT .ORL__FAC_TOR2._.. -F AC10R3.-- F ACTOR 4

SFL002 0473618 -0.38787 -0.22377 0.37508
` S.S^SMO2,n,._,^,, -0 ,70VOL._..-0.38135,, -0..26386 0.38916

SM25 0057507 -0.11857 -0.49805 0.34844
S ISM515 0* 77850 0.32657 -0,26664 0904742
E i SM1530 Q.52139 0,.25384.0 ,o6754-T...._,-_0.22394 .. _.
SISM3045 0.52616 0.24384 0.61399 -0.22239
S2SMO2 0470041 -0.41233 -•0.23284 0.39702

.,....-.,-S2SM25.,_	 _. _..0961632-. -0.15447,__- 0e45'T30._ 0.35958
S2SM515 0.79946 0.29631 -0.21665 0.05510
S2SM1530 0.53196 0.23634 0.68118 -0.24776

i .. xR _	 S_x.SM3,045 _.^Q 529.1 ,_0._2394.9- 06 !779 -,-0.23858
S13VVL5 0616404 -0.58234 0.4T429 -0,05849
S13VVLLO 0034129 -0.40764 0.67769 039931
S.I3VVL.1.5-,-.o o  T354.9 -0.,43205..^._0.4541.7__ _... 001626
S13VVL20 0*81789 0.08368 0.16257 0.23062
S13VVL25 0:78238 0.28401 0.08799 0.17937
S	 3V.V1..35 0	 6,48.1..9 Q. 49.8.0.5 -0•.05651....,.,-.0.,.091.85.__.
S13VVL40 0.67001 0.46782 -0.11517 -0.04280
S13VVL45 0.5433.5 0.59213 -0.23079 -0.03977

__.S L+5HHL5. - a.., ---0 o 671.02.._-0..5,1362_______0..-416 8. 0o 11329 -
S101HL10 0.57777 -0.56510 0.29603 0.24331

L S16HHL15 0.83438 -0.30568 0.34068 0.12188
S:16HHL.20_.._._.__.0.79130._ -=0.,..35,720.._.,,.0.01424 _ -0018887
S16HHL25 0,72853 0.0186.2 -0.11180 0926456
S16HHL35 0086852 0.17903 -0.32321 0.15205

_-	 __ S16HHL40 ._ 0.86616 _	 0.35292__ -0.19731 0.08483
S16HHL45 0.80461 0942346 -0.21594 0.00872
S16HVL5 0.67720 -0.37597 0.23544 -0.17715

--._Sl6HVLL0._.,. _. 0.72858 ,._-0.38896_._.0.-15956 -0.21825 -
S16HVL15 0.88415 --0.03302 -0.01667 0902201
S16HVL20 0.86282 0.05286 -0.31102 0.06677 .

_	 -,S16HVL25. _... -.-.. 0.-70.756._._. -0&39769 .,-0..38849 0.16688
S16HVL35 0.67232 0942485 -0.48725 0904979
S16HVL40 0,61176 0.44889 -0.56913 -006166
S.L.6HVL45.,,,...,.........0:.6.7203._..0,3 5876._.._.-_0..48283 ..._ 0.00740
S475HL5 -0.32007 -0.22646 0.28878 0.72969

i S47SHLIO 0.22171 ••0.07287 0.70414 0.51543 a
_. ,	 ,,.	 t475H1..1.5.	 ^_. r 0.4.7.440 -;0^ 4294 1 0,,-5,94.76.--. 0..18 5 58

S475HL20 0.52579 0.71238 0.25113 -0.1002T
S475HL25 0.46170 0.73925 0.06727 -0.21524

--t475HL-35----- .o.26-93-0--4:8.4234-.OtQL-057--_-0..34477
S475HL40 0.19401 0.79991 -0.00085 -0.46448
S475HL 45 0.26676 0.79478 0.14804 -0.3892 8

µ	 t475VL5- --0.-53-50-2---0*-2.4742- 0.-14087-,---0.-16904
S475VLIO 0..70722 -0.12810 0.24870 -0.01234

` c475VL15 0.87996 0.08415 0.13465 -0.02840
w	 --. 4-75VL_20- -	 4.-84478--fO*.2.-Q143 4.01841-_-0-x06544..

S475VL25 0088289 0926175 0.06540 -0.13786
t. S4T5VL35 0.81370 0.36965 0.10025 -0910344

---- 4-TSVL40-----0.-55,522 0.34832--- "00408 . __-0e,04618
'f



18 + 4o awo#o p- S^vQ (,qcnecx ) -cwlul -

kd FACTOR PATTERN

FACTOR, I-- FACT OR2 -- FACTOR3 - FAC.TOR4

S47SVL 45	 0.74638	 0.44872	 0.L8S88 -0.12152
._ . ,^ _^rSNSt _ ,_, , -_. -!eQ«44835,,_ 0.=78,732 ----0.15819	 0.35419

SNS2 -0.43924 0.78482 0.20095 0.35226
SNS3 -0.47260 0.74201 O.L8066 0.36229

::.,; w ,i .. w.^	 SNS4.	 ^ .,.x, -.	 -0,,292 it fl 0.8 2328 --0o,36033 0.25360
SNS5 -002402 0.81381 0.28051 003383
SNS6 -0.43945 0.77341 0.154L8 0.38196

- SNS7 --0.;39549,	 ... 0.78941 0.07231 0.40642
SNSS -0958641 0.73290 0.01501 0.15873
SMFMRHL -0.40290 0.83893 0.04039 -0.20929

,......	 _"-.,..,,.,,,.SMF.MRHC- -0.. 4334- - . _0..8.8.4_LL -.Q.14.125.a. __ ,O.L7329
SMFMRVC -0.25346 0987950 -0.16225 0.20183
SPRTS -0.56861 0.68601 0.03654 0.24000



ORIGINAL. PAGE M
OF POOR QUALITY

`TTA^6rD' 'g0	 T^6^^?"• STird	 CI' a^GT^^¢Stil)	 _
c• EIGENVECTORS

"F^002	 0.14860	 -0909713	 -0.08583	 0.18423
_., v	 -. ,.^ --S.LS'402 ,- ..-. 	 v .-M&14130-;!r0&,09550 _ . -0..10121	 0.19114

S1 SM25	 0.11608	 -0.02969	 -0.19103	 0.17114
S ! 1SM515	 0.15714	 0.08178	 -0.10227	 0.02329

«..	 z	 S,L.SM1530.- --._...Q....10525-0..06356. .0.25908--_-0.10999
S1SMMA5--,_	 0010621	 0.06106	 0.25852-0,10923
S2SMO2	 0.14138	 -0.10325	 -0.08931	 0.19500

3. ,...---._S:2SMZ5-	 _	 0.1244L -.:-A)s.03.868 ., -0.17540. 	 0.17661
S2SM515	 0.16137	 0.07420	 -0.08310	 0.02706

F'	 S2SM1530	 0.10738	 0.05918	 0926128	 -0.12169
_._..	 _.	 M3045__ -0.106^._..^..82O..O-59.97-0.25998	 -0.11718	 .	 _..

S13VVL50.033.11	 -0.14583	 0018192	 - .0 8 3
S13VVL10	 0.06889	 -0910208	 0.25994	 0.19612

¢..,	 w	 513, VL1.5	 4.14.8.46...-^O..OQ802_-_0...1.'1420°-,:-0.15533	 _	 ..	 ..
S13VVL20	 0.16510	 0.02095	 0 * 06236	 0.11327

j	 S13VVL25	 0.15793	 0.07112	 0.03375	 0.08810
a.VVL35	 0..130fl4	 Q. 2472_._..-.A...O2.168_..., -0.04511

S13VVL40	 4.13524	 0.11715	 -0.04417	 -0.02102
53VV 4^ 5	 0.10968	 0.14843	 0	 0

SL6HHL5-__ -.Qa3545	 -0...1.2861-0.13106.:..,_ 005564 .._ .,
S16HHL10	 0.11663	 -0.14151	 0.11355	 0.11950
S16HHL15	 0-.16842	 -0.07655	 0.13067	 0.05986
S 1 6HHL20	 0.15..973.II..0.8945.,._._0.0.0546-_.. ,0.0.9277... ..,,
S16HHL25	 0.14706	 0.00466	 -0.04288	 0.12994
S16HHL35	 0.17532	 0.04483	 -0.12397	 0.07468
S16HHL40..-----r-.0...1,7.48,4..--.-0..4883.8----0«47.568. ...... .0...04167
SIGHHL45	 0.16242	 0910604	 -0.08282	 0.00428
S16HVL5	 0.13670	 -0.09415 •	 0.09030	 -0.08701
St6HVLln	 n !4707 _ -0 0914 n ^ 0.06120.0 10719o-	 ---	 1w.
S16HV115	 0.17847	 -0.00827	 -0.00640	 0001081
S16HVL20	 0.17417	 0.01324	 -0.11929	 0.03279

S16H.VL25-.___ - G,.44282-..-0.0.9959.. __-0..14901--__- 0.08196
S16HVL35	 0.13571	 0.10639	 -0.18689	 0002446

r	 S16HVL40	 0012349	 0.11241	 -0.21830	 -0.03028
^_	 --- ---S16HV145---- Q..13 .565 --0.08.984.._ -0.18519.. ___0..00363

S475HL5	 -0.06461	 -0.05671	 0.11077	 0.35839
{	 S475HL10	 0.04475-0.01825	 0.27008	 0.25316

_^....._...__..._._ -	 -S4,7-5HL1-5--_.. 0...09 5:76---0.-L Q753--0.22 813- -0.09L15
S4T5HL20	 0.10613	 0.17839	 0.09632	 -0.04925
S475HL25	 0.09320	 0.18512	 0.02580	 -0.10572
t 4k-7-5 Hi.-35----4.05 43b----0.20342: 4.04445-_ ._- 0.16 93 4.......- 	 r__ _..	 _ _ .
S475HL40	 0.03916	 0.20031	 -0.00033	 -0.228.13
S475ML45	 0.05385	 0.19902	 0.05678	 -0.19120

---S .4-75VL 5._.-._.-.-#0.-10804-=--406196--0.05403 ..-_ . -0.08303
S475VL 10	 0.14276	 -0.03208	 0.09539	 -0.00606
S475VL 15	 0.17762	 0.02107	 0.05165	 -0.0139 5

^ 	 --SA75V.L20 	0.,.U452	 0	 5044--II.00706--.-0x03214 _ ^_. __	 ....... ,*...,
( . T	 S475VL25	 0.17822	 0.06554	 0.02508	 -0.06771

S475VL35	 0916425	 0.09256	 0.03845	 -0.05081
^47S.VL4*-._.-----0.-L 2Q'Z_-0.0&7-22----0 04l-S. ---0.02268.

I

-	 _^	 aekxa.t..ex..m .aa.^..._.J. .̂.	 j 	
e z ..^ ^r . ,	 ' 	 y e	 ^+.^.	

_

-.aak a.Y.i'c..tia .._.._._ 	 ,.._.._	 ...	 .. _.	 ..	 ^.v-fit-, _.0	 ^-.	 ^..,.^a..c ^.e. 	 _... v+,. ...: zs.. 	 ..n i•.r._s..y^_ta^.'{t 	 ..	 .Yln.	 .....:., ii£..	 -. 	 .	 .
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"AOAO 44	 S? W C AMASO --town: aw

Co EIGENVECTORS

4.

S475VL45 0.15066	 0.11236 0.07130 –0.05969
_.k:-	 .^	 SNS1 e --0.49x50,	 .4. L4715 .... Do-06068. 0.17396

}	 SNS2 –0.08866	 0,19653 0.07708 0.17302
SNS3 –0.09540	 0018581 0.06929 0*17794

--SMS 	-, –0.-05904--.4*206Lb.--0...13821-.—.0.12456
SNSS -0.06540 0.20379 0.10759 0.16396
SNS6 -0908871 0.19367 0.05914 0.18760

,,,,,-0.07983.I--O-s1_9-768._.._-,.0..02774 O. L9962
SNS8 -0911837 0.18353 0.00576 0907796
SMPNRHL –0.08133 0.21008 0.01549 –0.10280
SAE	 24-0&.271,39 – 0..07336--.	 0..085 L1
SMFMRVC –0.05116 0922024 –0006223 0.09913
SPRTS –0911478, 0.17178 0.01402 0011768
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1

i	 CFLD02 =A	 C.1SMC2 =E	 CIS025 =C	 CLS0515 =C	 C1SM1530=L
C1SP3045=C	 C2SMO2 =E	 C2SM25 =C	 C2SM515 =A	 C2SML530=A

_	 C 2_5M30_45 _ K	 C 13VVL5 _L _ C13^_^L10L „ ^C13R VV115= ,̂ _ ,^ u_C,13VVL20=C
`M	 C13VVL25=P	 C13VVL35-C	 CUM40-R	 C13VVL45=S C16HHL5 T

G1bHHL1C=L	 C16HHL15=T	 C16HHL20 = r	 C16hFL25=K	 C16Hh135=Y
i	 C1afHHL4C=Z_--C1,6HHL.45=A_„_„_C,l,6FV,L5 u=H .__. Cl,bHVLlC=C ._C16HVL15=D

C IEHVL2C = 8	 C L6HVL25=C	 C;16hV135=E 	 C161-VL40=C	 C16HVL45=A
C41-,VL5 =A	 C4HVL10 =K	 C4HVLl5 =L	 C4HVL20 =L	 C4HVL25 =N
C41j,VL35 =C	 C4HVL40_ =P	 C4HVL45 =C	 C4'751-L5_ =R^ C4'751-L10=S
C475HL15=T	 C475HL20=U	 C47:1-L25=T	 6475HL35=w	 C4751-L40=k
C47!HL45=V	 C475VL5 =Z	 C475VL1C=A	 C475VL15=E	 C475VL20=C
C475VL_25s 0	 C475VL55=E ^49 C475VL40=C	 C475VL45=8. CMFMRHL =C
CMFMRHC -A	 CMFMRVC =A	 CPRT5	 =K

1	 [Y

-22 4-



r"
^7^ty^4RT . C'olsnJ ( ^,icTbAC x)f ^i ?._.	
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•	 .8

.7 H	 E
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A

.S 1.CFACTOR4
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1

CFL002	 =A ClSP02	 =E CISP25	 =B C1SM515 =0 CLSM1530=E
C1SM3045=Z C2SMO2	 =G C2SM25	 =A C2SM515 =1 C2SM1530=0
C2SM3045=.9 C13VVL5 =L .. C13VVLIO=M C13VVL15=N C13VVL20=0
C13VVL25= P C13VVL35= C C13VVL40=R C13VVL45=C C16HHL5 =T	 I

C16HHLLC=U C16HHL15 = V C1614L20=W 0161-0-125=X C16HHL35=14
CIEHHL4C=Z C16HHL45=A C16HVL5 =8 C16HVL10=E C16HVL15=0

F	 ^ Jf ^G1iEHVL20 = E C16HVL25= Z C161-VL35=C C16HVL4t?=A C16HVL45=i
C41-VL5	 =0 C4HVL10 =K C4HVL.15 =L C4HVL20 =M C4HVL25 =N
C4HVL35 =C^ C4HVL40 =F C4_HVL45 =Q^ C4751-L5 =R (,475HL10=Q
C475H115-T C475H12C= L C475HL25=V C47SHL35= W C475FL40=X
C475HL45 = k C475VL5 =Z C475VLIC=A C475VL15=B C475VL20-0
C475VL25=0 C475VL35=E C47!^L40=Z C475VL45-G CMFPPFL =A
C!'FMRHC =1 CM,FMRVC =C CPR75	 sK

.. 2 30 -.



13 C16HVL5 0.78695 -0.04072 0.18210 0.13671
C C16HVLIO -0.CO944 C.67413_ 0.152.12 0.26056
t7 C16HVL15 0.23259 0.42647 0.62583 0.2.3664
$ C16HYL20 -0.08943 0.71367 0.29026 0.28138
C C16HVL25 0.11235 0.59956 0.55C63 C.18841
a"'

C
16H V*135 0.21.14 0.61814 0.43287 0.21560

C C161JV L40 -0 .06188 0.68916 0.45355 C.10544
p C16HVL45 -O.00276 0»63335 0.44568 0.16907
^q C41-VL5 0.30866 -0.22181 0.67478 0.14950
Ir C4HVL10 0.48493 -0.23845 0.70612 0.23703
A- C41-VL15 .^0,4.262.7-0.16026_ 0.80525_ C.12529„.

C4HVL20 C943036 -0916592 0.80473 0018089
ij C41-VL25 0.32102 -C.CS501 0.81505 C.17575
O C4HVL35 0.312359 0.00680 0.74257 0.21b82
P C41-VL40 0.28216 C.21767 R 0.71591 0.20335
- C4HVL45 0.17546 0. 16711 0,,65226 0.23539

r, ;.:	 . ...	 ....	 .....	 R	 C475F'L5 0.74187 sw -O. E7C6 0.38685 -C. 14095
:.; C475FLIO 0.74921 -0.35685 0.30655 -0.14169
T C473F{L15 0.80544 -X5.34830 0.29169 -0.204310 C475HL20

,-	 'rC475i^125
0.78495
0.78695

-0.28391
i3-O.362

_ 0., 32259
0.26799

^ -0.29598
-0939142

W C47SHL35 0.71245 -0.22753 0.26818 -0.50639
x. G475FL40 0.78539 A ^^- 0.21959 _ 0.22S3w8nx -0.43903

-.231-

ORIGINAL PAGE IS
OF POOR QUALITY

a , RCTATED FACTCR PATTERN

FACTORI	 FAC7CR2	 FACTOR3	 FACTOR4

CFL002	 0.19521	 C._1049	 D.87229 _- 40455
w- _,	 G 15MM	 2 x.18272 0.33913 0.85461 , , C *030 L 1

(+ CISM25 0.14788 0033'159 C.88C90 0901491
p CiSM515 0.18609 0.25335 C.90282 -0.08899

C1SM1:,30 0.10238,, ;O.s!4313_,R 0., 88340 ,-G. 11037P Ci5M3C45 0.11{168 0.22686 11.84177 -C-16418
C2SMO2 0.21361 0.:1555 C. 86372 0.01294
C;2SM25 0,.17349, 0.29121 -_ 0 .88235 ., -0.01913
C2SM515 0.22126 0.22124 0.89E05 -0.10290
C2SM1530 0.18356 0.23603 0.87041 -0.09194
C2SM3045 0.17136 0:.	 E499 4C6 -0,154, 62
C13VVL5 0.10887 0.36762 0.24779 0.63640
C13VVLIO 0.36307 0.42719 C.18656 0.64266

^/'^,.	 , C^13VVL15 0.35446' 0.65252 0.33457 0.358Q7
p C13VVL20 -C.15116 O.E4737 0.11805 C.22977

C13VYL25 0.07955 0083011 0.1135L C.24076
Q^tC 13VVL35 -0.01724 O. E2739 0.17463 C.01216^ww...,, ..	
R C13VVL40 -0.03250 0.870x3 H ^.02100^ w G^.11086'
^C-I JVVL45 -0.02413 0.87422 -C.07473 0.004.55
-r CI6HHL5 '0.40574 -O.C4913 0.65455_ 0.20982{	 e iJ C 144110 -6.45247 0.52089 0.01382 0.40415
r C16HkL15 0.25799 0931709 0964580 0.39865
W C16HIL20 -0.29326 0.62903 0.16614 0*41720
k	 C16H-L25 0.10075 0.52439 0.442C6 Q.55997

C16HHL35 -0.06493 0.55767 0.29619 0.51390
Z C16H-L40 -0.14247 0.56493 0.42233 '	 0.34792	 a
AF16HHL45	 -0.20567	 0.47185	 0.39715	 0.43255

f



ORMINAL 
PAGE 19

 POOR QUALI?Y

7^eAx
	

aA.NA¢^• Coj J (r%eM j2C x )
AL• RCTATEC FJCTCR PATTERN

AC,ToRI , , FACTOR2	 FACTORS	 FACTOR4

C475NL45 .69112 -0.23662 0.25e37 -

MC475VL5	 ,, .__--,-,,,,,
_
,_Qo09963 0.19421 0013065 C615980

A C475VLIO 0.92623 O.C5353 0.16884 0.16293
.	 a C47SYL15 0.91941 0.13139 0.25647 0.16985

pC.4 75V12C1 C.9C646_^0._15547, 0.22699 0.171139
0 C475VL25 0.92603 0.09614 0.27403 0910007

'	 s C475VL35 0.90815 0916543 0.23630 C. 11861
e , ^ R _ ,_ . _^ .,.[.,C475VL40 o ^ 0.89330 , , ;0.,118Q8 0.20548 0.13702

C CMFMRFL -O.1d220	 -0.13065	 -0.16009 7 C.92499
9_CMFMRHC 0005C53 	 e0 Z9183,	 „0.0.8186., Q.89948
A CMFMRVC -0.00323	 -0.27313	 0.06553 -0.91252
I<CPRTS 0.11233	 -0.53223	 0.03414 0.63651

CRTHCGCNAL TRANSFCRNATICN MATRIX

R	 1	 2	 3	 4

?	 1	 _	 .,r0•.`^.196,,.,^,^.._0;.33b59y.^..^-0..76004 	 _4.19131	 s ._	 .^..,,:<^,
2	 0.57537 -0.67880	 C.02021 -C*45581

0.59630 -C.14440	 0.60207 --0.51097
4	 0.20232	 C.63646-,0.2,4380y r -C.70324	 _.__. ...,.n

VARIANCE EXPLAINEC BY EACH FACTGR

FACTCRI	 FACTOR2	 FACTOR3	 FAC'TOR4
14.268035 11. 29651 17.065988 7.345994.,,

3

t

1

:',	 -232



ORIGINAL PAGE IS
OF POOR QUALITY

, FFACT 13R PATTERN

..F,ACP1 ^._ PAC7 ,GP2ACt .Q.?FACTCiK4

CFLD02 0.87040 -0.07598 0.36440 0.02917
_..,rw	 .0 1SMO2__- -. 0.86+462 0912152 0.34123 0.02328	

lCIS1425 0.84117 -0.12899 0.38668 0.01572
C 15M15 9.85156 -O.CC61C 0.44148 0.04137

-	
CLSM_1530 Y,,^,^Q._78558;_-0.C,3797 ,,,0.49211,_____903770 ^,<
C1SM..045 0.74377 0.CC218 0.49200 0.07704
C2SMO2 0.87665 -0.C7973 0.34047 0.02438

.	 . , ..^ ,^.^..^.	 G,2 S M 2 ` T_ ^. _..^. ^ _0.8 5,5 5 4  _- 0 . C 713 0 .  ,-.0.39 5 51 ^ .^ _. C .018 7 8
C2SM515 0985283 O.C4218 0.425 3 8 0.C3900
C2SM1530 0.81521 O.CC489 Oo42748 0.03981
C.	 S,M C45^,_-,,...	 ,0.74845..-..,0.C6015- _,C.44625.-,,C,06C24
C13VVL5 0.49C64 -0.47197 -0929400 -0,25195
C13VVLIO 0959956 -0937020 -0.49303 -C,15257

1--,-^---.-.aC1_:3VVLL1 ,.,,-.,.,...0. 7 2743.,,70 . 3 55 4 4 -0.28711 0.15364
C13VVLZO 0.34000 -0.76452 -0.07855 0.31837
C13VVL25 0.45326 -*0,62515 -0.22199 0.34744
C13VVL35 0.40791 -0.3-8036„ -0.01171 ^ ^C.47835
C13VVL40 0.31305 -0.65938 -0.15025 0+46408
C13VVL45 0:22573 -0.61090 -0915917 C, 56654

_	 _ C 16HH_L5^ 0.73287 0.18438 0.05203 -0.25631
C16HI-LIO 0.02698 -009786 -0.00?60 -C.C4761
C16HHL15 0.80849 -0.23546 -0,01451 -0.18378

l-120 .a _...0.26474, ,-0..7825.3	 ,. -0.02 1;11._. .0.00712
C16HHL25 0.67220 -0.54429 -0.15577 -0.14744
C16HhL35 X1.47725 -0.64417 -0.126C8 -Cl,09181
XIOHHL40a.. ,. _.._	 0 ..50333 . -C.61550.. .,.0.07988 -003L691
C16hHL45 0.43607 -0.62777 0.07260 -C.14231
C16HVL5 0.56161 0.42180 -0.42359 -O.00724

_C16HVL10^.,.O,, 387,44....-Q.51872 _ ,-0.13?27 ,,..	 0.20682
C 16H VL15 0.78 892 -0.25080 0.05 801 -0.40148
C16HVL20 0946798 -C.f5829 -0.01875 0.16748

-0.41709. 0.08167 0.13758
C16HVL35 0.69060 -0.38.33 -C.067C9 C.17980
C16HVL40 0.56456 a-0.54230 0.15657 C.24138

w_m-------,C.16HVL45.._ 0..558,282 -C	 4SS56 2... 0.09213 .._ .Co 17499
COVL5 0.62791 0.27365 0.17786 -0.34837
C41,VL10 0.75.488 G.34710 0.04529 -0.39250

'	 C4HVL15 __-_. _040454_ 0.31321 0.18976 `0.30019
C4NVL20 0081501 C.2S405 0.15542 -C.34194
C4HVL25 0.78868 0.18556 3.22322 -001782
C4,fVL35_.._0.,. 77248 0.10698 0.14432 -C.27237
C4HVL40 0.80364 -0,06376 0912741 -C.12179
C41-VL45 0.69C70 -0.10429 0.14129 -C.18188

_	 C4751-L5 0.52400 00616.5 -0.08155 -0.09145-_M	
C4751-iL1C 0.47683 0.74408 -0.13826 -0.05063
C475PL15 0.48593 0.79888 -0.14586 O.C1380
C475NL .2G^ 0..5(!27.1 D.78579 -0.08161 „ 0.10761
C475HL25 0.46092 009520 -0.07417 C.22045
C4751-05 0.4C224 0.80061 0.02824 C.29006
C4751I14Q -- ",0-o4 263 8 ,. _ 0.8C571 -0.C7418 0.27196

Z33-



ORIGINAL PAGE IS
Of P4tJR QUALITY

"AWLC-	 170A do 	 , - CO0d	 (F.,4C7b&CX)	 comer.

G'. FACTCP PATTERN

F-ACT_CRL FAC,TC.R2. m-. EA.CT-OR3u_ -FAGTOR4

C4751-L45 0937540 0.80300 0904495 0.29632
C 35VL5. 0.,6601x1 0.31C41 -0.56212,. 0.15957

«..rC475VLIO  0.66C97 0.42573 -0.54164 C.06572
C47 9 VL15 0.'75154 046758 -0.49959 O.OS767
C475VL20 . _,,, 0.71212 ^ C..-39 .29 _-, C.51745 C.1Q155
C47 r.VL25 0.74313 0.42747 -0.45222 0.11136
C475VL35 0.73199 0.,''.6094 -0.48375 G.14801
G475 VL40 0.7	 164 , q. 3488_,0. , -0:50 228 C .14665

' C475VL45
CMFMRNL

Q.72513
-0.43807

0.36761
0.40223

-0.4714c
0.50347

C.17736
0.56962

CMFMAFC -0.1@172 0 ,.63882 C952CSO „C.,437C8
CM^FMRVC -0.21535 0.6CQS9 0.54549 c.45025
CPRTS -0.21634 0.71673 0.35 6066 , 0.12328

so l."-

E

S



ORIGINAL PAGE !R

OF POOR QUA1.11`Y

C• E I G EN VEC TOR S

r
CF 0002 0917263 -0 A 194 L 0.14881 0001589

i C1$MC?_._„^ m^..,_Q.^T152 •-043105 0.13534 001268
k ^C15025 0.17080 -0.03296 l.1579L 0.00856

C ism ;15 0.16889 -O.CC156 0.18029 0.02253
0.X5, 681 _.'O.CC970 , .: 0 1 20096 _ . 0.02054F---_S,t$M

CIS143045 0.14751 0.00056 0.20091 0.04196
C2,5AMO2 0.17387 *-0.02037 0.13903 0.01328

^.».^C2SM2'S,»	 __ .; C.16S68 -O,C1822 0.16151 0.01023
C2SM515 0.16914 0.C1078 0.17534 C.0-2124
C2SM1530 0.1.6248 C.00125 0.17457 C.0216$

.	 ._...,_ ._ .._CZ5M3C45, s_^	 ._14444 3 -_0 A 1537 8., C'. 03281
i C13VVL5 0.09731 -0.12C58 -0.12006 -0.13723

C13VVLIO 0.11891 -0909458 -0.20134 -0.08310
.._.. -	 ,._ C,13VVL15,A,.- .._,-,0•.t4 427_ -. 0.10103 -O.1L725, _....0*08368

C13VVL20 0.06743 -0.19533 -0903208 C.17341
C13VVL25 C.C899C -0.15972 -0909065 0.18924

^__C.13 VYL35 _ ,0.08090 -0.814828, ^-0.00478 -0.26.054
C13VVL40 0.06209 ^-0.16847 -0.06136 0.25277	 »'
C13VVL45 0004477 -0.15608 -O.CE500 C930856

-^	
C_I^HH,L5^% __ ag 0.= 4535 O C4711 0.02125 -0.13961

a C16HFL10 0903535 -0.20335 -0.00147 -C:. C2593
C16HHL15 C.X6C35 -C.C60L6 -0.100593 -0.10010

1 C1bHhL20 0._p5251, _ ,.0._19593 -0.01189 C.00388„_N^
C16HHL25 O.L3332 -C.13906 -0.06361 -Q.CS030
C16H1-L35 0.09465 -4.16458 -0.05148 -0.05001
C L6HHL40,,.,,, _049983 -0.15725 0.03262 -0.00921
C161-1 1-L45 0*08649 -0.16039 0.02965 -C.01751
C 16H V L5 0911138 0. 10'777 -0.17298 -0.00394
C,16HVL10_,,. O.v07684 _-Mqj 1478E -0.05442 C.11265
C16HVL15 0.15647 -0.06408 002369 -0.00080
C16HVL20 0.09282' -0.16819 -0.00766 0.09122

_^..a^ »r„>. - C., 6HV125_ 0.14181 -0.10656 0903335 0.07494
C16HVL35 0013697 -O.CS845 -C.02140 0.09793
C16HVL40 17911197 -0.13855 0.06394 0.13147
C16HVL45 0..11559 -0.1276,3. 003 162; C.,09531
C4HVL5 0.12453 0.06992 0.072.63 -0.18975
C4HVL10 0914972 O.C8868 0.02C13 -0.21378
C4HV115 . ^ , m	 ^.,O.r^ 5957 , 0.08002 __ . 0 ..07 7 149_ -0. 16350
C4hVL20 0.16164 O.C7513 ~ O.C6510 -0.18624
C4HVL25 0.15642 0.04741 0.09.115 -0.17311

C4HV135 C. 15,321,-„O.C27330,.05e94-,-09,l,4835
C4HV L40 0.15939 -0.O L629 0.05203 -0.06634

k C4NVL45 0.13699 -O.C2664 0.05710 -0.09907
_	 _ C475HL5_ ,, . 0.14393_, A 0.19459 sm-0.03330 _< -_0.04981	 ..,.y..

C4;75NL10 0.094
,
57 C.19411 -0.05646 -0.02758

C475HL15 0.09638 0.20410 -0.06121 O OO751

'

C4751-L20------A.!wC957C „_#0.20,0,76 -0.03333 C.,05d61	 .
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t	 IV. Conclusions

The statistical analyses summarized herein have been examined, as

yet, in only a preliminary fashion. Hence, relatively few interpretive	 R

6
f

G`	 comments are contained in this report. The major need for explication of

I
k 	 the separate effects of variable cover types, soil moisture profiles, soil

r	 textures and the sensor variables especially the actual response

kernels or response weighting functions - is rendered difficult by the con-

volution of all these variables. The statistical analyses contained withini

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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