Supplement 2. Documentation.

Included in this supplement are four folders containing 1) Source code for ANN training and analysis titled ANN m files 2) Shell programs AnnEST.m and Rsquare.m, 3)Input data used in the paper and 4) a Models folder containing models and associated data generated by AnnEST. The programs and data are provided for the purpose of allowing readings and reviewers to validate the results reported in the manuscript. 

To run this software the user must have access to Matlab, which we cannot provide as this is proprietary software and must be purchased from the vendor. A 30 day free trial version of the basic toolbox is available from the vendor. However, it is recommended that the user also have access to the Matlab statistical toolbox to run the Rsquare.m program. We recommend that each of the folders be placed separate subdirectories and actions be taken direct the shell program to the appropriate folders..

Checking the R-square results: 
Once the Matlab basic package has been installed and activated, open the Rsquare.m program using the ‘open’ tab in the Matlab window. Edit line 3 cd /Users/robertchapman/Desktop/Manuscripts/Mixtures/EST/Revision/Revision2/Shells/InputData to direct the program to the directory where you have placed the input data. Then edit line 4 M=xlsread('E1E2P-1.xlsx') to access the experiment you wish to check. Your choices are E1.xlsx, E1E2P-1.xlsx, E1E2P-2.xlsx, E2P-1.xlsx, E2P-2.xlsx instead of 'E1E2P-1.xlsx', but make sure your choice is enclosed in quotes. Edit lines 10 and 11 to rename the output consistent with the input file. Next edit line 18 to point to the directory where you have stored the models file. Then edit line 19 name1=['E1E2P-1', num2str(l)  num2str(i)]; so that 'E1E2P-1' is consistent with your choice of input data. Edit line 26 so that it points to the directory where you have stored the Annmfiles. Edit line 60 to be consistent with line 3. In the Matlab editor window hit the run tab and the computation will take only a few seconds. To view the output, you may open it is either a text editor or in Microsoft Office Excel. This will probably run without the statistical tool box, but we have not tried that configuration. 

In the output rs****. txt file (it will be in the directory from line 3), the first column is a marker of the output which in this case is always one (1), the second column is the model run and ranges from 1-x, where x is the number of iterations and specified on line 7 of the Rsquare.m code. Column 3 is the number of hidden nodes in the model (see Almeida 2002 for a more detailed description). Columns 4 and 5 are the R-squares for the Training and cross validation data respectively. 

Almeida, J.S. (2002) Predictive non-linear modeling of complex data by artificial neural networks. Current Opinion in Biotechnology 2002, 13:72–76

Initiating your own ANN. 

Because validating the R-squares reported in this manuscript require many of the same programs needed to create the data in the first place, we have included in the package the shell program required to generate the ANN’s. . In other words we have provided you with the means to run ANN on any data you desire. We would appreciate it if you would cite Almeida (2002) for the ANN source code and RWC for the shell programs. 

BE WARNED, this program can accept virtually unlimited numbers of input and output variables and can take months to years to solve the equations, Hours to days are not unusual if inputs are >1000 and iterations are 10-20. We have included a time stamp, which appears on the Matlab screen as the program runs to indicate how long each iteration takes. 

To run this program open it in the Matlab open tab. Edit line 5 to the directory where the data are stored and line 6 to identify the data file name. Edit line 7 to indicate the input data and line 8 to the output. Edit line 25 to point to the directory where the Annmfiles are stored. Edit line 32 to point to a directory where you wish to store the model output. We prefer to keep these in a separate directory to avoid confusion. Once this program executes, you should follow the instructions above on checking the R-square results. 

WARNING 1
If you chose to generate your own ANN’s from the data provided, don’t be surprised if your results differ a bit from ours. We use random number generators in several places and it is expected that such difference will occur. But your results should be within the statistical boundaries we suggest in the manuscript. If they are not let us know. 

WARNING 2.
The program for the ANN’s can handle binary as well as continuous data. However it treats binary data as if it were continuous. Hence if you are comparing 4 output classifications and encoding them as 1,2,3,4, the program will assume that 1 vs 2 are more similar than 1 vs 3 or 1 vs 4. Please contact the corresponding author for solutions to such cases. 

[bookmark: _GoBack]WARNING 3. The code contained in this supplement will allow you to run ANN models on any data set. The authors do not guarantee on the accuracy of the results or assume any responsibility for use of this code beyond the use for checking the accuracy of the attached manuscript described in this document. IN OTHER WORDS, if you use this code to analyze you own data, you and you alone are responsible. 
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