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Data handling

The aim of this practical is to illustrate the effects of data handling on estimated degradation endpoints.

1. Input data

The measured pesticide concentrations must be stored in a data file. A file named handling.txt can be found on your computer:

Version:
0.5

Project:
FOCUS_training_US

Testsystem:
Parent soil

Comment:
data handling practical

t
Parent

0
100.00

1
80.10

3
70.00

7
25.90

14
55.60

28
16.70

56
25.00

84
27.80

100
16.70

120
9.30

The first column gives the sampling times, the second column contains the measured concentrations of a parent compound in soil. There are no replicates.

2. Defining the model

Double-click on KINGUI.exe and wait until it starts. Define a simple model with degradation of the parent to a sink by clicking on the arrow.
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Click on the parent box. Select Single first Order (SFO) kinetics from the drop down-menu. Set the initial value for the initial concentration M0 to 100 and that for the degradation rate constant k to 0.1. Leave the boxes to fix any of the parameters unchecked. They will be optimized by the software. Keep the lower and upper limit at the default values. Click OK to close the window.
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3. Assigning the data to the model components

Select ‘File / Assign data’ from the main menu. The ‘Data Assignment’ screen opens. Click on ‘Select Data File’ to choose the file that contains the data for this exercise. 
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Select the file handling.txt and click Open. The ‘Data Preview’ screen opens. This allows you to check that you have selected the correct data. Click OK. [image: image4.png]_ DalalbanH I KINGUI test version 0.5 - developed by Bayer _ ol x|
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The ‘Data Assignment’ window is updated. The column headers of the data file appear on the left. Highlight the column header Parent and the compartment Parent and click on the double arrow under ‘Data’. This will assign the data for the parent to the model component Parent. The sink compartment will not be linked to any data. The measurements will not be given any weights. Click OK to close the window.
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4. Estimating parameters

Select ‘Simulate / Parameter Estimation’ from the main menu to open the ‘Parameter Estimation’ window. Initiate the optimization of the parameters M0 and k by clicking ‘Start’. The diagram shows how the sum of all residuals decreases with each optimization step. When the message ‘Optimization finished successfully’ appears, click OK.
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Click ‘Apply’ and then ‘Yes’ to accept the optimized parameter values.
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5. Results

The results are presented graphically and in form of a report that contains the estimated parameters, degradation endpoints, calculated concentrations and statistical output. To show the graphical output, select ‘Simulate / Plot Results’ from the main menu.
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The open circles in the top graph are the measurements plotted versus time. The data are scattered. The residuals are large, particularly for the 4th sampling point on day 7. The calculated initial concentration (~80) is much smaller than the measured value (100).

To show the statistical output, select ‘Report’ from the main menu to define which type of output you want. Select detailed output. Then select ‘Simulate / Print Results’ from the main menu. Scroll down to see the Chi2 error level and degradation endpoints. Enter the results in the table below. Save the report to a file.
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# -
Initial value  Lower Bound Upper Bounc
Parent M(0):  100.0000 0.0000 n
M Parent k: 0.1000 0.0000 n
Sink M(0): 0.0000 0.0000 In
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# Chi2 error estimation
o
Parent Sink
Chi2Err%:  32.4930 NaN
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	Optimized M0

(%)
	DT50

(days)
	DT90

(days)
	chi2 error level

	
	
	
	


6. Eliminating outliers

The measurements on day 7 and 28 are outliers. A second data file has been created where these outliers are eliminated (no_outliers.txt)


Version:
0.5

Project:
FOCUS_training_US

Testsystem:
Parent soil

Comment:
data handling outliers eliminated

t
Parent

0
100.00

1
80.10

3
70.00

7


14
55.60

28


56
25.00

84
27.80

100
16.70

120
9.30
Repeat steps 3-5 with these new data. This time, select the file no_outliers.txt in the ‘Data Assignment’ window. Optimize the parameters again. Display the results. The fit is much better after the elimination of outliers. The calculated initial concentration is still considerably smaller than the measured value.
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Enter the new results in the Table below. Note the difference in the results between this and the previous model fit.

	Optimized M0

(%)
	DT50

(days)
	DT90

(days)
	chi2 error level

	
	
	
	


7. Fixing the initial concentration

In the previous fits, the calculated initial concentration (~80%) was much smaller than the measured value (100%). Earlier work showed that recoveries for this compound are usually close to 100%. Therefore, the initial measurement appears realistic. In the next optimization, this value will be fixed to 100%.

Go back to the main screen and click on the parent box. In the ‘Model Properties’ window check the ‘Fixed’ box for M0. Click OK. Select ‘Simulate / Parameter Estimation’ from the main menu and repeat the optimization.
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Enter the new results in the Table below. If your curve does not go through 100 and the results are the same as before, please exit KINGUI, open it again and repeat steps 2-5 with the file no_outliers.txt and M0 fixed to 100.

	Fixed M0

(%)
	DT50

(days)
	DT90

(days)
	chi2 error level

	100
	
	
	


Note: This is an extreme example which was constructed to illustrate the effects of data handling. The effects will be much smaller for datasets which are less scattered and better described by SFO kinetics. 
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