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Nonlinear Regression Programs

Interpretation of Program Output

Objectives

e To understand the output received from
Nonlinear Regression Programs
— Final Parameter Vaues
— DataVaues
— Statistical Results
— Plot Output

Fina Parameter Vaues

Final Values

Standard Deviation / Coefficient of
Variation

e Limits

e Correlation Matrix
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Final Parameter Vaues

 Parameter Values
— Vaue at each Iteration (Boomer/Damping

Gauss-Newton)

Loop = 1

Danp = 1

P(1) = . 1130
P(2 = 22.80
W8S = 0. 353223E- 03
Loop = 2

Danp = 1

P(1) = 1130
P(2) = 22.85
WsS = 0. 333127E-03
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Final Parameter Values

e Parameter Values
Values (WSS) at each Iteration (Boomer/Simplex)

Loop 1 -

1> 0.4683E-02 2> 0.4503E-01 3> . 1010
Loop 2 -

1> 0.4683E-02 2> 0.4503E-01 3> 0.4543E-01
Loop 3 -

1> 0.4683E-02 2> 0.4503E-01 3> 0.3073E-01
Loop 4 -

1> 0.4683E-02 2> 0.1641E-01 3> 0.3073E-01

Fina Parameter Vaues

e Final Values
# Nane Val ue S.D. CV. %
1) kel .11298 0.141E-02 1.2
2) Vv 22.854 .228 1.0
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Final Parameter Vaues

» Standard Deviation / Coefficient of

Variation

# Nanme Val ue S. D CV. %
1) kel . 11298 0. 141E- 02 1.2

2) V 22. 854 . 228 1.0

e Used for Goodness of Fit and Model
Identification

* Confidence Interval

Final Parameter Values

» Coefficient of Variation

1 kal D.3B0 RIR
i® kla 0,915 EIN
k31 0,287 IWX
il 10.1 4.5

Fina Parameter Vaues

» Coefficient of Variation

20 B

e

Eal 0.251 54&%
HIZ 0.B43  J4%
Bil D.313 40%
15 ¥ii] 10.89 2.1%
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Final Parameter Vaues

» Coefficient of Variation

FH kul E-D11

n kl2 2.008
® k2l  S.&5D
* Vily §.773

6,
T2k
3%

G.6%
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Final Parameter Values

 Limits to Parameter Vaues
— Hit Limits - Distort Analysis
— Refit with Wider Limits
— Re-evaluate Fit

Fina Parameter Vaues

¢ Limits to Parameter Vaues
— SAAM Il example
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Final Parameter Vaues
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Final Parameter Values

» Correlation Matrix

—example from SAAM |1
%1 k(0, 2) k(1,2) Kk(2, 1)

N 1.00000 -0.21503 -0.28737 -0.77344
k(0,2) -0.21503 1. 00000 0. 85238 0. 47760
k(1,2) -0.28737 0.85238 1. 00000 0.71964
k(2,1) -0.77344 0. 47760 0.71964 1. 00000

— High Correlation between Parameters
— Too many Parameters?

Data Output

Observed versus Calculated
Residual

Weight

Weighted Residual
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Data Output

¢ Observed versus Calculated

Data Output

— Weight Values

Very High Weights
with Very Low
Values

Data Output

* Weighted Residuals

Random + and -
Values

Similar Numbers
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Statistical Output

WSS

R2

Correlation Coefficient
AlC
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Statistical Output
Weighted Sum of Squares (WSS)

i=n 5

(Yobsaved,l - Ycalcu\aed‘l) W,

Qo

=1

Minimum Value with Same Weight Scheme

Compare Different Models
Compare Different Data Sets

Statistical Output

R2
— Coefficient of Determination
Correlation Coefficient

Best fit Approaches Vaue of 1.00
Indicates Goodness of Fit
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Statistical Output

« AIC
— Akaike' s Information Criterion

AIC=N-+In(WSS)+2+M

N = number of data points
M = number of parameters (adjustable)

— Initially Used for Unweighted Comparison between
Models

— Used to Help Select the ‘ Correct’” Model

Plot Output

« Calculated and Observed versus Time
 Calculated versus Observed

» Weighted Residual versus Time

* Weighted Residud versus Calculated

Plot Output

» Calculated and Observed versus Time

—Visua Inspection of Data
(Maybefirst time datais plotted)

— Look for Systemic Deviations
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Plot Output

« Calculated and Observed versus Time
— Two compartment Model - Wt(2)
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Plot Output

» Calculated and Observed versus Time
— Two compartment Model - Wt(2)

Saite-log

Plot Output

» Calculated and Observed versus Time

— One compartment Model - Wt(2)
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Plot Output

« Calculated and Observed versus Time
— One compartment Model - Wt(2)
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Plot Output

* Calculated versus Observed
— Visua Inspection of Fit
— Look for Systemic Deviations

Plot Output

* Calculated versus Observed
— Two Compartment Model - Wt(2)
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Plot Output

* Calculated versus Observed
— One Compartment Model - Wt(2)

Plot Output

« Weighted Residual versus Time
— Should Appear Random
— Look for Patterns
— Observe Ovutliers

Plot Output

« Weighted Residual versus Time
— Two compartment Model - Wt(2)

Chapter 9

11



26 March 2001

Plot Output

» Weighted Residual versus Time
— One compartment Model - Wt(2)
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Plot Output

« Weighted Residual versus Time
— Two compartment Model - Wt(0)

Plot Output

* Weighted Residud versus Calculated
— Should Appear Random
— Look for Patterns
— Observe Outliers
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Plot Output

» Weighted Residud versus Calculated Value
— Two compartment Model - Wt(2)
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l'
Plot Output

« Weighted Residual versus Calculated Vaue
— Two compartment Model - Wt(0)

Plot Output

» Weighted Residual versus Calculated Vaue
— One compartment Model - Wt(2)
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