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Regression

Y=bO+b1x1+
b2x2+...+bnxn

—

Linear, multiple,
multivariate, neural network
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=» Step-up Regression Stalistics

demo.cal REP File None
Equation File MNone
Mumber of variables 259
Scatter Corrected SNV and Detrend Downeight outliers No
Constituent FAT Number of samples 65
Mean 10.487 Range 6.39-15.08 Standard deviation 1.587
Mumberofterms 1 SEC 0.442 R* 0.922
Coefficient Data Point Wavelength F
-0.382
-291.073 648 1700

=» Stepwise Regression Statistics
Input File demo.cal REP File Mone
Validation File Mone Equation File Mone
Math Treatment 1,4, 4,1 Number of variables 259
Scatter Corrected SNV and Detrend Downeight outliers No
Constituent FAT Number of samples 65
Mean 10.487 Range 6.39-15.08 Standard deviation 1.587
Number of terms 6 SEC 0.260 F* 0.969

Coefficient Data Point Wavelength F

3.439

-45.387 832 2068

-149.161 944 2292

-134.486 142 (i1ili]

-2h7.806 230 664

322.309 660 1724

-18.276 6 416
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[ Fraction of explainable variance in spectia
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Cultivars Geografic areas

I RIS

+

« Our goal is to build an homogenueous
distribution of samples which covers the
variability of the product

e[n commercial labs it is difficult to know
the origin and history of samples analyzed.

* PCA and scores are the tools to use
building a population based on NIR
spectrum.
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Global H number = distance from the
population average (center) (maximum
value=3.0)

Neighborhood H number = distance from
the closest sample (value=0.6)

GH outlier NH outlier
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M Options

Constituents Pause data...

" Until user presses continue

« For a period of seconds D

Math Treatment 1.4.4.1

Selected samples to delete

Maximum number of terms (16]

Scatter SNV and Detrend

Number of ouflier elimination passes

Missing data value 0.000000

209

h

and Math Treatment...

Critical 'T" outlier value |2.5I]I]I]I]I]

Critical 'GH" outlier value 10.000000 [ Downweight outliers

Critical "X’ outlier value 10.000000 |v Check for duplicate samples in scatter plod

[ Enable changing number of terms before regression " Mormal cross validation display

Select outlier types | + Full cross validation display

Cancel | Defaults | Revert | @ |

Maximum number of terms [12)

& (,3(-
Cross validation groups [4]
04

Number of outlier elimination passes
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eliminate outliers
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=» Cross validation errors for CP

Pass #1 - 207 CAL samples Pass #1 - 207 CAL samples
Group Term Group Term
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SITATISTICS

Accuracy: difference between reference method (WET)
and an alternative procedure/method

Repeatability o precision: difference between
repeated measured using the same method

Standard Error of calibration difference
between WET e NIR value of calibration;

Standard Error of prediction difference
between WET and NIR of validation;

Standard Error of Cross-validation

difference between WET e NIR
value of cross validation;
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STANDARD ERROR OF CALIBRATION

STANDARD ERROR OF PREDICTION

(v - 9)°
n

SEL =SECV =RMSEP=SEP =

More Stats

Bias
Slope

y=0.9956x+ 0.3164

R“=0.9798
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35.0 4

30.0 T T T

30.0 35.0 40.0 45.0 50.0
y=0.7704x+9.2115
50.0

R“=0.9102

LI 4
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SEI:)%)served - SEP2

2
0 actual SEl—ref
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SEP?

actual

= SEFz)iserved B SEl—fef

What is the MOST important in a model ?

Not stats : sec, sep, R2,... =gauges

B coefficients =engine

Validation

It compared NIR prediction with values obtained
with the reference method from samples NOT
included in the calibration.

The validation data set should include all or most
of the source of variation of the population

A random validation set, may not be adequate
and can lead to wrong conclusions. At that point
cross validation would be good enough
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Validazione set
Bias=-0.17; SEP=0.68

y = 1.0064x - 0.1024
R? =0.9732

Validazione set: small
variabili

y = 1.3574x - 15.83
R2=0.7177
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Validazione set: small
variabili

y = 1.3574x - 15.83
R% = 0.7177

*

=

Validazione set: variability too
large

Bias=-3.07; SEP=3.87

w o= 0.9974x - 3.2881
RZ = 0.9897

e ¢
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Validazione set: variability too
large

Bias=-3.07; SEP=3.87

y = 0.9974x - 3.28681
R? = 0.9897

Validation

It must cover a similar range like the one present
in the calibration.

With a good distribution, 10-15 samples can
already yield reliable evaluation, better is to use i
25-30 samples.

It is of critical importance that the validation set

has the best quality analytical data.
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Cultivars Geografic areas

J % Intervals

NREE
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-1 #

.

D Temperature (in rep. file)

. Instrument (in rep.file)

D Calibration Data Set
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