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e Define QA/QC
e QC procedures

— Designhing data sheets

— Data entry using validation rules, filters, lookup
tables

e QA procedures
— Graphics and Statistics

— Qutlier detection
e Samples
e Simple linear regression
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e “mechanisms [that] are designed to prevent
the introduction of errors into a data set, a
process known as data contamination”

Brunt 2000
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-« Errors (2 types)
= Commission: Incorrect or inaccurate data in a dataset
- Can be easy to find
- Malfunctioning instrumentation
Sensor drift
Low batteries

Damage
Animal mischief

- Data entry errors

- Omission
- Difficult or impossible to find

- Inadequate documentation of data values, sampling
methods, anomalies in field, human errors




| » Quality Control

e “mechanisms that are applied in advance,
with a priori knowledge to ‘control’ data
quality during the data acquisition process”

Brunt 2000




| » Quality Assurance

e “mechanisms [that] can be applied after the
data have been collected, entered in a
computer and analyzed to identify errors of
omission and commission”

— graphics
— statistics

Brunt 2000




| . QA/QC Activities

e Defining and enforcing standards for formats,
codes, measurement units and metadata.

e Checking for unusual or unreasonable patterns
In data.

e Checking for comparability of values between
data sets.

Brunt 2000
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e QC procedures
— Designhing data sheets




Flowering Plant Phenology -
Data Entry Form Design

:Ir =% .
R
]

e Four sites, each with 3 transects

e On each transect, every species will
have its phenological class recorded

Deep Well Five Points Goat Draw




Data Collection Form Development:

What's wrong with this data sheet?

Plant Life Stage




PHENOLOGY DATA SHEET
Collectors:

Date:

Transect: 1 2 3

Time:
Location: deep well, five points, goat draw

Notes:

Plant Life Stage

ardi PGV B FL FR M S D NP

arpu P/IG VB FL FR M S D NP

atca P/IG VB FL FR M S D NP

bamu PGV B FL FR M S D NP

zigr PGV B FL FR M S D NP
PG VB FL FR M S D NP
P/IG V B FL FR M S D NP

P/G = perennating or germinating M = dispersing

V = vegetating
B = budding
FL = flowering
FR = fruiting

S = senescing
D = dead
NP = not present



PHENOLOGY DATA ENTRY

Collectors |Troy Maddux
Date: |16 May 1991 Time: |13:12
Location:|Deep Well
Transect:| 1
Notes: Cloudy day, 3 gopher burrows on transect
ardi P/G Vv B FL FR NP
N N| LY N N N
arpu P/G \Y B FL FR NP
N N N| LY N N
asbr P/G Vv B FL FR NP
N N| LY N N N
deob  P/G Vv B FL FR NP
N N N N N
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e QC procedures

— Data entry using validation rules, filters and
lookup tables




| Validation Rules:

e Control the values that a user can enter
into a field
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| ~ Validation Rule Examples:

e>=10
e Between 0 and 100
e Between #1/1/70# and Date()

s B [ .
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Validation rules in MS Access: Enter
In Table Design View

il
Microsoft Access - [DataTable : Table] - |EI|£|
H-EH8 SRY 2R @ 8 IZE Y &M Ba 2
“E Fle Edit  Wiew Insert  Format  Records  Tools  Window  Help -8 X
i ft A - [DataTable : Tabl 1Ol = - -
- s e : x| In} | Cate | Site | Species [Z'mrer
- Fle Edt Wew Insert Tools ‘Window Help Type aquestion forhelp = o @ X
= = 5 . - 1 112132004 Cerro Montasa ACMA 20
E-HBERY | §BR|[o-o-|t ¥ @NEBa- D). (AutaMurnher)
Field Mame | Data Type | Description |
jis} Autolumber
Drate Text
Site Text
Species Text
Cover Mumber

[T LT[

Field Properties

General | Lookup |

Field Size Long Integer
Farmat

Decimal Places Auto Microsoft Access KI
Input Mask

Caption An expression that limits the

Default Yalue wvalues that can be entered in

Valdation Ryle od <100 the field, Press FL for help Flease enter a cover walue bebween 0 and 100
Yalidation Te Please enter a cover value between 0 and 100, on validation rules. '
Required Ha

Indexed Mo

Design view, F& = Switch panes. FI\T Help. 4ecord: I{I L II 1k IH IHIEI af 1

& Datashest Yiew

>=0 and <= 100




| » Look-up Fields

e Display a list of values from which entry
can be selected
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EJ Microsoft Access - [DataTable : Table] =10 5'

Fle Edit Yiew Insett Tools Window Help Type aquestion for help = o & X
- HBERY|$RA[0-o[? ¥ > ENBE 2

Id =
D S lAutu[;?::wgerpe l E— H rosoft Access - [DataTable : Table] ) [l
Date Text
M-HBSR_RY| kAo [TE V(M % (E

File Edit ‘iew Insert Format Records  Tools  wWindow Help - X
1D | Date | Site | Species
(Autohurmber)

Deep Well
Cerro Montosa
Rio Salado
Black Butte

EEEEEEEEEEEEEE NN NN EEEEE

Fisld Broperties Record: 14 4 || 1 | walp#] of 1
General Datashesk Wiew i
“
Combo Box
Walue List
Row Source "Deep Well","Cerro Montosa";"Ria Salada”;"Black B
Bound Column 1 The data type
Column Count 1 determines the: kind
Column Heads Mo of walues bst
W Users can store in
B ress FL
8 elp an data
1" L types,
Lirnit Ta List Mo

Design wigw, F& = Switch panes. F1 = Help. v




.= Macros

e \Validate data based on conditional
statements




ﬂ 'You want to make sure that a value for vegetation cover is entered
.~ %" in every record. To do this, create a macro called “NoData” that
7= will examine the contents of the cover field whenever the field is
exited.

Microsoft Access - [Vegetation_data]

|E Filz Edit Wew Insert Format Records Tools Window Help

| -|M55arr::5eriF -|a -|n I u|§§§ ﬂ,|£.—|g.;7,|:.7_
I|Dbservatinn_NL-| - --|]] T g|ﬁ'|£v £'|E"|:-:",

"Dam |

Lozatiot -

Plot

| |
|
Plant_Species C =]
Cover |—>

Obzeryation_Mumber umber]




LR T

AET .-Ii‘:_. Ergl = :_. ..........

Ishulli[Forms]![Wegetation_data]![ Cover]) MegBio %T -

|~ |

.........

This is what the “NoData” Macro looks like.

'PTTTTTTTTTTTTTTTTTTTTT

Please Enter Cover Datal
Yes
Mane




Form Header

& Text Box: Cover

Formak | [Caka Event ||:I:|t|-..3r| all I
Before Update . . .. ... ... |

After Update . .. ........

onChamge . e

onEnter o

| MaoData

Farm Fooker SR RS

- Toolbox B4

Attach the macro to the “On Exit Event” in the Text
Box: Cover Properties Window

o of funckion thak runs bef




File Edit Yiew Insert Format Records Tools Window Help

+ | M3 Sans Serif - |3 -

Flant_Species_Code |

—

Obzervation_MNumber |

Cover

BZU|SE==|d- A2 - =-.
Cover - - = - - y
by
7| Date [12/17/67 |
Location |Grassland -
Plot |1

e

Microsoft Access E

Pleaze Enter Cover Datal

| o T

IJlJl - hlLIlh*lnF"'}

= -..-'; .



.. Other methods for preventing
. data contamination

- Double-keying of data by independent data
entry technicians followed by computer
verification for agreement

e Use text-to-speech program to read data back

e Filters for “lllegal” data

— Statistical/database/spreadsheet programs
e Legal range of values
e Sanity checks

Edwards 2000
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Flow of Information in Filtering “lllegal” Data

Table of

Possible

Values
and Ranges

[ &

Raw
Data
File

—>\

lllegal
Data
Filter

Report of
Probable
Errors

/_

Edwards 2000



Data set ‘tree’

ID cover (%) 1998 (cm) 1999 (cm)
a 43 3
b 133 3
c 16 5
d 2

230 A filter written in SAS

WA AN

Data Checkum; Set tree;
Message=repeat(* ”,39);

If cover<O or cover>100 then do; message=*"cover is not in
the interval [0,100]”; output; end;

If dbh_1998>dbh_1999 then do; message=“dbh_ 1998 is
larger than dbh_1999”; output; end;

If message NE repeat(“ ”, 39);

Keep ID message;

Proc Print Data=Checkum;

Error report

Obs ID message

1 a dbh_1998 is larger than dbh 1999
2 cover is not in the interval [0,100]
3 ¢ dbh 1998 is larger than dbh_1999
4

d coveris not in the interval [0,100]




. Spreadsheet column statistics:

T

id# mass body tail foot
1 225 810 856 23.0
2 250 81.0 90.0 23.0
3 21.0 76.0 80.0 22.0
4 260 86.0 90.2 220
5 23.6 101.0 92.0 225
6 220 86.0 87.0 23.0
7 230 940 83.0 23.0
8 23.0 89.0 820 220
9 30.0 9.9 91.0 23.0

10 28.1 97.0 100.0 23.0
11 22.0 96.0 81.0 24.0
12 25.0 98.0 91.0 23.0
13 29.0 97.0 102.0 22.0
14 51.0 75.0 90.0 21.5
15 23.0 81.3 89.0 21.0
16 29.0 85.0 88.0 23.0
17 33.0 89.0 84.3 21.0
18 67.0 90.0 85.0 22.0
19 21.0 86.2 87.0 24.0
20 25.0 78.0 91.7 225
21 32.0 80.0 90.0 22.0

mean 28.6 83.6 88.6 22.5
median 25.0 86.0 89.0 22.5
standard deviation 11.0 18.5 5.5 0.8
variance 120.7 343.9 30.2 0.7
minimum 21.0 9.9 80.0 21.0
maximum 67.0 101.0 102.0 24.0

P N
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- checks

id# mass

1 22.5

2 25.0

3 21.0

4 26.0

5 23.6

6 22.0

7 23.0

8 23.0

9 30.0

10 28.1

11 22.0

12 25.0

13 29.0

14 51.0

15 23.0

16 29.0

17 33.0

18 67.0

19 21.0

20 25.0

21 32.0

mean 28.6
median 25.0
standard deviation 11.0
variance 120.7
minimum 21.0

maximum 67.0

body
81.0

81.0
76.0
86.0
101.0
86.0
94.0
89.0
9.9
97.0
96.0
98.0
97.0
75.0
81.3
85.0
89.0
90.0
86.2
78.0
80.0

83.6
86.0
18.5
343.8
9.9
101.0

tail
85.6
90.0
80.0
90.2
92.0
87.0
83.0
82.0
91.0

100.0
81.0
91.0

102.0
90.0
89.0
88.0
84.3
85.0
87.0
91.7
90.0

88.6
89.0
55
30.2
80.0
102.0

foot

23.00
23.00
22.00
22.00
22.50
23.00
23.00
22.00
23.50
23.00
24.00
23.00
22.00
21.50
21.00
23.00
21.00
22.00
24.00
22.50
22.00

22.52
22.50
0.84
0.71
21.00
24.00

-+ Spreadsheet range

rangecheck mass

QO OOPFRPOOOPFPOOOO0OO0ODOO0OO0OOOOOO

=if(mass>50,1,0)
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e QA procedures
— Graphics and Statistics




Ildentifying Sensor Errors: Comparison of data
from three Met stations, Sevilleta LTER

= SAS: Graph £ H
Sevilleta Air Temperaturs

204

T ]

= 20
|'|'| 4

F

= |

T ol W

a [ |

t ]

u ]

r ]

=] I:I :

A ]

=10 J
| IIIIIIIII | IIIIIIIII | IIIIIIIII | IIIIIIIII | IIIIIIIII | IIIIIIIII | IIIIIIIII | IIIIIIIII |
280 281 282 283 284 ) 280 287 288

Day of the Year

41 - 42— 49
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‘Identification of Sensor Errors: Comparison of
data from three Met stations, Sevilleta LTER
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e QA procedures

— Qutlier detection
e Samples
e Simple linear regression




e An outlier is “an unusually extreme value for a
variable, given the statistical model in use”

e The goal of QA I1s NOT to eliminate outliers!
Rather, we wish to detect unusually extreme
values.

Edwards 2000
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.~ Outlier Detection

e “the detection of outliers iIs an intermediate
step in the elimination of [data]
contamination”

— Attempt to determine if contamination is responsible
and, If so, flag the contaminated value.

— If not, formally analyse with and without “outlier(s)”
and see If results differ.
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~ Methods for Detecting

Outllers

- Graphlcs
— Scatter plots
— Box plots
— Histograms
— Normal probabillity plots

e Formal statistical methods
— Grubbs’ test

Edwards 2000




X-Y scatter plots
of gopher tortoise
morphometrics

Michener 2000

Ll £001
W W W W
E E E E
é & é ¢
WEIGHT H . H . H . H "
T - T - T I T .
o TOTALEN MAXTHICK GCIRGUIF
L 367 . .
T - A T o d T
0 LA 2 T o A o )
T L T 7 T ~ A =
A v A i A X A .
L TOTALEN L L L
E E E E
N . N ¥ N
i Py . o
H r -’ -
WEIGHT o MAXTHICK GIRGUINF
- - 142 ..
W | w f W f I
i g A i A
T . T - T r T *
G ¢ ¢ ¢
xl. X x| . X
[ # P -
I & Fl 5
WEIGHT TOTALEN o6 CIRGUIF ANALWIDT
I i o 7E0
! .- ! - ! ) !
B B k R = B
e - [ . ¢ ¢ ¢ P
] ] 1] .- CIRCUNF U !
¥ W . ) . )
Fl- F F F
) e ra e
1 s » Lh
MAXTHICK e ANALWIDT
78
A A A A
¥ N o N
A A A A
L : L . L g L W
P,-l' & 'I-" i P,-l' H 'I-" 4 ANAL MIDT
i) D i) D
T T T T
H wh =! [
WEIGHT TOTALEN MAXTHICK GIRGUIF




Example of

exploratory data
analysis using SAS

Insight®
Michener 2000

File Edit Analyze

-

File Edit Analyze T¥ablass  cleashs Juress Yars o Help

A==

Ll 3 ] 133 r 22MAYSY 33,95
Ll 3 ] 133 r 23MAYIY 28,47
Ll 3 S 133 r 24MAY3IY 34,98
Ll 3 ] 133 r 2OMAYIT 26,82
Ll 3 ] 133 r 2EMAYSY : 33,46
Ll 3 ] 133 r 27MAYIY 32,02
Ll 3 S 133 r 28MAYIY 24,83
Ll 3 ] 133 r 29MAYIT 34,45
Ll 3 ] 133 r J0MANYSY : 32,02
Ll 3 ] 133 r J1MAYIY 32,97
Ll 3 S 133 r 01TUNS? 31,10
Ll 3 ] 133 r 02TUNS? : 30.64
Ll 3 ] 133 r 03TUWS? : 353,199
3 ] 133 r 04TUNS? : 38.1E
3 S 133 r 05TUNS? : 23,32
Ll 3 ] 133 r OBTUNS?Y : 38,73
Ll 3 ] 133 r 07TUNS? : 32,49
| |




| .~ Box Plot Interpretation

° Pts. > upper adjacent value
® :
T Upper adjacent value
~ : Upper quartile
Inter- di
quartile |< Median
range :
\ . Lower quartile
| Lower adjacent value
®
o Pts. < lower adjacent value
@« .. %5 OBFSPWY &
® EEK |kNB) s O g @



| . Box Plot Interpretation

°
2 IOR = Q(75%) — Q(25%)
Upper adjacent value = largest
— observation < (Q(75%) + (1.5 X
Inter- IQR))
quartile | < Lower adjacent value = smallest
range / observation > (Q(25%) - (1.5 X
= IQR))

Extreme outlier: > 3 X IQR

: / beyond upper or lower adjacent
O values

LTER

b o

e el
OBFS
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Box Plots Depicting Statistical Distribution of
Soil Temperature

40
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April 1997 == April 1998

Month



""’”Statlstlcal tests for outliers assume that
© the data are normally distributed....

CHECK THIS ASSUMPTION!




0.4

0.3

0.2

0.1

0.0

Normal density and Cumulative Distribution Functions

a. The Normal Frequency Curve

1.0

0.8

0.6

0.4

0.2

0.0

b. Cumulative Normal Curve Areas

Edwards 2000




Normal Plot of 30 Observations from a Normal Distribution

N
— ] O

| | | | |
-2 -1 0 1 2

Quantiles of Standard Normal Edwards 2000



Normal Plots from Non-normally Distributed Data

a. a right skewed distribution b. a left-truncated Normal distribution
o o o
(@] ™
- O ]
& S ]
i > i o0 ©
o o | [e®)
| @99 — &é)
& g »
1o o OM 2 4o o ooooommS®
-2 -1 0 1 2 -2 -1 0 1 2
Quantiles of Standard Normal Quantiles of Standard Normal
c. a heavy-tailed distribution d. a contaminated Normal distribution
o o g T (@)
<
—
o N
o — foXe)
C§j o MO
i S
M > o
) © A o®
(@)
@ -
(@)
< A o
o o~ 40
-2 -1 0 1 2 -2 -1 0 1 2
Quantiles of Standard Normal Quantiles of Standard Normal

Edwards 2000



" .. Grubbs’ test for outlier detection in a
« ¥ univariate data set:

T. = (Y, = Y. )/S

where Y/, Is the possible outlier,

Y4 IS the mean of the sample, and

S Is the standard deviation of the sample

Contamination exists If T, is greater than T gy,




Example of Grubbs’ test for outliers:
-.rainfall in acre-feet from seeded
clouds (Simpson et al. 1975)

4.1 [.7 17.5 31.4
32.7 40.6 92.4 115.3
118.3 119.0 129.6 198.6
200.7 242.5 255.0 274.7
274.7 302.8 334.1 430.0
489.1 703.4 978.0

1656.0 1697.8 2745.6

T,6 = 3.539 > 3.029; Contaminated

But Grubbs’ test is sensitive G Edwafel

to non-normality...... Qe ‘KNB,‘ N%?As RBFSJ

@ .- :r;‘h
~ A
Vi ¥

o o



15 20

10

Checking Assumptions on Rainfall Data

a. rainfall
0 500 1500 2500
rainfall
c. log10(rainfall)
0.5 15 2.5

log10(rainfall)

3.5

Skewed
distribution:
Grubbs’ Test g
detects .
contaminating
points

Normal
Distribution: =
Grubbs’ test £

detects no

“contamination

1500 2500

0 500

2.5 3.5

15

0.5

b. Normal plot

(0]
@)

o8]

o©O

I OOOM
T T T T

-2 -1 0 1

2

Quantiles of Standard Normal

d. Normal plot

-2 -1 0 1

2

Quantiles of Standard Normal

Edwards 2000
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« ¥ check for model-based

e Qutliers
e |Influential (leverage) points

EEK ‘.KNB.‘ ﬁyyxﬁi{} ;
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.. Simple Linear Regression:




. Influential points in simple linear
« ¥ regression:

e A “leverage” point is a point with an
unusual regressor value that has more
weight in determining regression
coefficients than the other data values.

e An “outlier” Is an observation with a
response value that does not fit the X-Y
pattern found in the rest of the data.

Edmonds 2000
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Influential Data Points in a Simple Linear Regression

150

100

50

©)

leverage pt
O
outlier and
_ leverage pt
outlier
O
o
O
O
OOO
O
O
Q0
oOO
O
| | | | |
10 20 30 40 50

Edwards 2000



Influential Data Points in a Simple Linear Regression

leverageg’pt
o
Lr) —]
i
o
> 97
o _|
()
| | | | | |
0 10 20 30 40 50

X Edwards 2000



Influential Data Points in a Simple Linear Regression

50

outlier
O

30

40

50

Edwards 2000



Influential Data Points in a Simple Linear Regression

o
LO —]
i
S o
> outlier and
leverage pt
o _|
()
| | | | | |
0 10 20 30 40 50

X Edwards 2000



Brain weight vs. body weight, 63 species of terrestrial
mammals

brain weight (g)

1000 2000 3000 4000 5000

0

Leverage pts.

lephant

\

O
Asian Elephant

“Outliers”

2000

| |
4000 6000

body weight (kg) Edwards 2000



Logged brain weight vs. logged body weight

o O
Elephants
™ © Man
O o
O
= 00 L®
£~ Chinchilla %0 77
=
© o
p. O .
S o 0o “Outliers”
S ©
(@)} O @ o
f! o o o
& 0©° /
O
o — O . .
mispunched point
@)
O
O © ©
O
— _]
! | | | | | | |
-2 -1 0 1 2 3 4

log10 body weight (kg) Edwards 2000
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Outliers In simple linear

Observation
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__ Outliers: identify using
.- studentized residuals

Contamination may exist If

L] I
a = 0.01




.~ Simple linear regression:
- Qutlier identification

The SAS System =
14:12 Thursday, October 12, 2000
Dep Mar  Predict  5td Err Std Err | Student
n = 86 Obs  PHOS Walue Predict Residual Residual |Residual
43 82,3000 16E,1 7,290 -83,1835 B2, 045 -1,341
t 83 —_ 1 98 50 238.6 169, 2 7,114 69,4246 k2, (EE 1,119
al2? ' 51 215,1 i s E.765  3h,B4E63 B2,105 0,074
L2 1BE, B 136,0 10,200 20,8387 Bl.B33 0,000
53 157,0 151,0 8,031 £.0253 61,887 0,037
54 1422 157.4 FogEg =1hoahy B1,3EE -0, 24k
55 202,19 104,32 8,215 43,6407 E1.329 0,780
5G 228.4 128.2 11,183 100,2 B1,463 1,621
L7 145,39 1582 7,866 -12,3208 B1,375 -0,193
5a 218.4 2165 8.624 1.8b52 Bl.874 0,030
59 1568 1625 7,032 -5,B964 B2,016 -0, 092
B 210,2 164,13 7,364 4R, 2760 B2, 036 0,730
E1 220, 7 176,2 6,833 49,4711 B2, 097 0,737
B2 402,19 193,48 7,200 203,1 B, 050 2.273
B3 161,32 14,4 5,001 14,8672 E1,820 0,240
B4 227.3 174,2 E.236 53,1002 B2,030 0,805

‘i!hiEﬂ( ;

ey Y
i,

KNB) O

NCEAS




' . Simple linear regression:
~ detecting leverage points

h. = (1/n) + (X, — X)?/(n-1)S,?

A point is a leverage point if h, > 4/n,
where n is the number of points used to fit
the regression




Regression with leverage point:
‘Soll nitrate vs. soil moisture

Link Function: Identity

‘_E_] HModel Equation

25_ LI ]

[ Turve [T Dégrestolunonisl) [T TIF I Hean Sauare || DF I Hean Square | R-Square FStat [Prob 3 F
— 1 =il = 1 107,9918 | 290 . 24,2393 10,0151 . 4,4551 10,0357
L Summary of Fit
HMean of Responze 10,7858 | B-Square 00151
Foot HSE 4,9234 | Adj R-Sq  0,0117

"dLEﬁ..‘:



Regression without leverage point

Moz . H20 |

Responze Distribution: Mormal

Link Function: Identity

I todel Equation

MNOZ = 12,4791 - 27,8885 H20
25 e B

N 264 .'f [ LI . - -

I}

S

Observation 46

_____ L _ur.”.e_---I-H%ﬂ.ﬁ%@'ﬁPulammial? T--P_F___LN_E_av_ _Sﬂy_ar_e_+__llf___' Mean Square | R-Square | F _51:91:___' Prob > F_
| 1 5l b L 79,6479 1 289! 24,2620 10,0112 32828 ¢+ 00710

I Sunmary of Fit

Mean of Response 10,8031  B-Square 00112

Root. HMSE 4.,9256 | Adj F-Sq 00078




= Output from SAS:

Leverage points

The SAS System

155

16:12 Wednesday, October 11, 2000

Hat Diag Cow INTERCEF  HZo
Obz Residual REstudent H Ratino Offitz Dfbetas  Ifbetasz

33 -3.08319 -0,7795 | 0,0068 | 1,0095 -0,0645  0,0264  -0,0460

n = 336 34 -4,8160 -0,3806 | 0,0076 | 1.0079 -0,0855  0,0387 -0,0638
3% -4,9525 -1,0199| 0,025 | 1,060 -0,1652  0,1217 -0,1539

[ -0,7222  -0,1473 | o0,0141 | 1.0211 -0,0176  0,0112  -0,0154

h. cutoff 37 -0,7019  -0,1426 | 0,0068 | 1,0136 -0,0118  0,0048  -0,0084
i 3% -1,6159 -0,3283 | 0,0058 | 1,0120 -0,0251  0,0083 -0,0164
value: 39 0,6302 00,1279 | 0,0050 | L0118 0,0091 -0,0022  0,0052
: 40 -3,4984 -0,7141| 0,097 | 1,035 -0,1013  0,0708 -0,0923
4/336=0 0124 58 o2 000 10055 -0.0723 006l 00434
=0. 42 -5,B034 -1,1396| 0,0042 | 1,0022 -0,0737 -0,0543  0,0325

43 -4,4392  -0,9029 | 0,0058 | 1,007 -0,05390 -0,0508  0,0449

44 -4,8692 -0,3906 | 0,0058 | 1,0060 -0,0757 -0,0867  0,0492

45 -3,8633 -0,7852 | 0,0052 | 1,0079 -0,0570 -0,0485  0,0343

A 29328 pdE9Z | ooof1 [ 1.0893  0.41299 -0 1079 01768

47 -3,3892 -0,6989 | 0,0058 | 1.,0094 -0,0527 -0,0464  0,0342

45 -0,9312 -0,1893 | o0,0071 | 1,0138 -0,0161 -0,0149  0,0117
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