
CProb Version 1.0 ReadMe 

CProb.xla version 1.0 is a Microsoft Excel Add-in developed with Microsoft Excel Visual Basic 

for Applications, R-Excel, R(D)Com Server and R.  The Add-in was developed with Microsoft 

Excel 2003 as a front end interface and conducts a conditional probability analysis using R 

version 2.4.0 and R(D)Com 2.0 /RExcel 1.5  as the statistical processor/R connector.   CProb is 

freely available from http://www.epa.gov/emap/nca/html/regions/cprob/index.html. 

 

To Install: 

The CProb.xla Add-in requires Microsoft Excel, R and R(D)Com server.  The installation steps 

assume that no prior installations of R, R(D)Com server, or CProb exist.  If any of these have 

been previously installed, the safest option is to remove them prior to the new installation.  The 

instructions are as follows: 

 

1. If not already installed, install Microsoft Excel. 

2. Install R, the R(D)Com server, and RExcel with the most current R and Friends installer, 

accepting all defaults.  The current R and Friends installer is available from 

http://sunsite.univie.ac.at/rcom/download/RAndFriends.distro/RAndFriendsLightSetup2081V

3.0-10-1.exe.    

3. After installing R and Friends, activate RExcel through Start/Programs/R/RExcel/Activate 

RExcel Add-in. 

4. Save CProb.xla on your local machine.  Open Microsoft Excel, click on Tools:Add-Ins and 

Browse to CProb.xla.  Make sure it is checked and click ok.  Another message may appear 

asking if you’d like to save the add-in.  You may choose either yes or no.  A new menu 

should now be added to your Microsoft Excel Menu Bar entitled “Conditional Probability”. 



(Note:  CProb.xla borrows extensively from RExcel.  As such, ensure RExcel is installed 

correctly and working prior to adding the CProb Add-in.  If RExcel is not installed and 

running, a Microsoft Visual Basic warning will likely result:  “Can’t find project or library”) 

 

To Calculate Conditional Probability: 

A demonstration dataset is included with this documentation (DummyData.xls).  After following 

the installation procedures above, open this spreadsheet and if necessary, add in the CProb.xla 

Add-in by checking (or browsing to) the CProb Add-in check box in Tools:Add-ins. 

 

Details of the Conditional Probability Menu: 

The menu contains three items: "About", which provides information about development 

environments and contacts; "View R Scripts", which provides access to the R code used to 

generate plots, calculate conditional probability, and bootstrap confidence intervals; and "Run 

Conditional Probability", which opens the primary interface for CProb.  This interface has two 

tabs “Conditional Probability Analysis” and “Conditional Probability Plotting” (Figures 1 & 2).  

 

The “Conditional Probability Analysis” tab (Figure 1) accepts all input variables to run the CPA, 

calculate confidence intervals by bootstrap resampling, and include probability survey inclusion 

probabilities.  It has three sections: “Data”, “Required Arguments”, and “Optional Arguments”.  

The “Data” section accepts a worksheet range or single column for the stressor and response 

variables.  Check the “With Column Name” checkbox if the first row of data contains a column 

name.  The “Required Arguments” specify the details of the response variable threshold, with 

“Impairment Cutoff Direction” and “Cutoff Value”, and the probability direction of the 

calculation with “Probability Direction”.  Often, the “Probability Direction” will correspond with 

the direction of the stressor in which impairment is expected.  For instance, biological impairment 

might be expected with higher percentages of fine material in bedded sediment and a “Probability 



Direction” of “Greater Than” could be used.  However, the direction of the expected impairment 

is not always known and in those instances, CPA would be more exploratory and both directions 

might be used.     

 

The "Optional Argument" section allows for inclusion probabilities with the "Weights" argument.  

Confidence interval’s alpha (eg., 0.05 for 95% confidence intervals) and the bootstrap iterations 

can also be adjusted.  Lastly, the “Conditional Probability Plotting” tab (Figure 2) provides 

controls for generating scatterplots, cumulative distribution functions, and conditional probability 

plots. Checkboxes control which plots are included.  Axis and plot titles may be changed via the 

text boxes.   

 

CProb Results and Output: 

CProb returns two new worksheets and optional output graphs (Figures 3-5).  The worksheets, 

entitled "Conditional Probability Output” and “Cumul. Dist. Function Output" are returned to 

Microsoft Excel®. The selected optional plots are generated by R (Figure 5 and figuress 3a-c in 

Hollister et al. In Review).  The five columns in the "Conditional Probability Output" worksheet 

are: "Sressor", ”Raw.Data.Probability", "Bootstrap.Probability", "Lower.CI", and "Upper.CI."   

"Sressor" is the sorted Criterion Metric (i.e. X).  "Raw.Data.Probability" contains the conditional 

probabilities calculated from the raw data.  These are the plotted conditional probabilities (Figure 

4 and 3c in Hollister et al. In Review).  "Bootstrap.Probability" contains the mean bootstrapped 

probabilities and are not plotted.  "Lower.CI" and "Upper.CI" are the upper and lower limits of 

the confidence interval determined by the "Confidence Interval Alpha" argument.  In our example 

these are the lower 2.5% and upper 97.5% (i.e. 95% confidence interval) of the bootstrapped 

estimates.  The “Cumul. Dist. Function Output” worksheet contains the results of three 

cumulative distribution functions; one for all samples which are in the first two columns, one for 

all samples that are greater than the response threshold and one for all samples less than the 



threshold which are in the last 4 columns.  The good and bad designations are dependent upon the 

response cut off direction.  If weights are included they are also used in generating the conditional 

probabilities, confidence intervals, and the cumulative distribution functions.  These resultant 

output worksheets are included for users wishing to generate custom graphs and figures different 

from the default CProb graphs.   

 

To Run CProb with DummyData.xls: 

1.) Select Conditional Probability: Run Conditional Probability 

2.) Add in worksheet range for the criteria metric (i.e. the metric which impairment 

probability is conditioned on) and the Impairment Metric (i.e. the metric defining 

impaired biological condition). 

3.) Choose the Impairment Cutoff Direction and Value (i.e. EPT Taxa less than 9) 

4.) Choose the probability direction.  Easiest way to think of this is as an exceedance.  For 

instance, if you expect higher probability of impairment for higher values of the Criteria 

Metric, it is an exceedance and choose “greater than” 

5.) Optional arguments may be left unchanged.  If you choose to alter some and not others, 

you may leave the other optional arguments unchanged if you wish. 

6.) To create plots, select the “Conditional Probability Plotting” tab, otherwise skip to step 8. 

7.) Select which of the plots you’d like to included in the plot.  If you choose, edit the title 

and axis labels. 

8.) Click Run 

 

On the following pages are a screenshot of the Conditional Probability GUI and the resultant 

output and graphs using the DummyData.xls dataset.  Two additional dataset, JEQData_wq.cvs 

and JEQData_le.csv are also included in the .zip file.  These datasets were used in Hollister et al. 

(In Review).  These include the water quality data from Paul et al (2005) and the landscape data 



which has been used in part of numerous studies (e.g. Hollister et al 2004, Hollister et al 2008a, 

and Hollister et al 2008b). 

 

Suggested Citation  

If your use of CProb results in a publication or technical report, please cite the manuscript 

published in the Journal of Environmental Quality: 

Hollister, J. W., H. A. Walker, J. F. Paul.  2008.  CProb: A Computational Tool for  

Conducting Conditional Probability Analysis. Journal of Environmental Quality. 

37:2392-2396. 
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Figure 1. Conditional Probability Analysis Tab Screen Capture 



Figure 2.  Conditional Probability Plotting Tab Screen Capture  

 



Figure 3. Output Worksheet Screen Capture 



Figure 4. Cumulative Distribution Function Output Screen Capture 

 

 

 

  



 

Figure 5.  Screen capture of graphic output from the Conditional probability Add-in. 

 

  

 

 


