CProb Verson 1.0 ReadMe

CProb.xla version 1.0 is a Microsoft Excel Add-evdloped with Microsoft Excel Visual Basic
for Applications, R-Excel, R(D)Com Server and RheTAdd-in was developed with Microsoft
Excel 2003 as a front end interface and conductnditional probability analysis using R
version 2.4.0 and R(D)Com 2.0 /RExcel 1.5 as thessical processor/R connector. CProb is

freely available fronittp://www.epa.gov/emap/nca/html/regions/cprob/bdanl.

Tolnstall:

The CProb.xla Add-in requires Microsoft Excel, RI&(D)Com server. The installation steps
assume that no prior installations of R, R(D)Comvee or CProb exist. If any of these have
been previously installed, the safest option isetoove 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 th@st current R and Friends installer,
accepting all defaults. The current R and Frigndtller is available from

http://sunsite.univie.ac.at/rcom/download/RAndFdeiistro/RAndFriendsLightSetup2081V

3.0-10-1.exe

3. After installing R and Friends, activate RExcebiigh Start/Programs/R/RExcel/Activate
RExcel Add-in.

4. Save CProb.xla on your local machine. Open Midtdsrcel, click on Tools:Add-Ins and
Browse to CProb.xla. Make sure it is checked dioc# ok. Another message may appear
asking if you'd like to save the add-in. You mdyoose either yes or no. A new menu

should now be added to your Microsoft Excel Menu &gtitled “Conditional Probability”.



(Note: CProb.xla borrows extensively from RExcAE such, ensure REXxcel is installed
correctly and working prior to adding the CProb Add If RExcel is not installed and

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

To Calculate Conditional Probability:
A demonstration dataset is included with this doentation (DummyData.x|s). After following
the installation procedures above, open this sgteset and if necessary, add in the CProb.xla

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

Details of the Conditional Probability Menu:

The menu contains three items: "About”, which pdegi information about development
environments and contacts; "View R Scripts”, whicbvides access to the R code used to
generate plots, calculate conditional probabibityd bootstrap confidence intervals; and "Run
Conditional Probability”, which opens the primanyarface for CProb. This interface has two

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

The “Conditional Probability Analysis” tab (Figuig accepts all input variables to run the CPA,
calculate confidence intervals by bootstrap resamgphnd include probability survey inclusion
probabilities. It has three sections: “Data”, “Regqd Arguments”, and “Optional Arguments”.
The “Data” section accepts a worksheet range glesicolumn for the stressor and response
variables. Check the “With Column Name” checkbiotke first row of data contains a column
name. The “Required Arguments” specify the detailthe response variable threshold, with
“Impairment Cutoff Direction” and “Cutoff Value”,ral the probability direction of the

calculation with “Probability Direction”. Oftenhé “Probability Direction” will correspond with
the direction of the stressor in which impairmenéxpected. For instance, biological impairment

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



Direction” of “Greater Than” could be used. Howeube direction of the expected impairment
is not always known and in those instances, CPAdvbe more exploratory and both directions

might be used.

The "Optional Argument” section allows for inclusiprobabilities with the "Weights" argument.
Confidence interval’s alpha (eg., 0.05 for 95% aarice intervals) and the bootstrap iterations
can also be adjusted. Lastly, the “Conditionab@twlity Plotting” tab (Figure 2) provides

controls for generating scatterplots, cumulativardiution functions, and conditional probability
plots. Checkboxes control which plots are includ@dgis and plot titles may be changed via the

text boxes.

CProb Resultsand Output:

CProb returns two new worksheets and optional dgraphs (Figures 3-5). The worksheets,
entitled "Conditional Probability Output” and “Cuimdist. Function Output” are returned to
Microsoft Excel®. The selected optional plots aeagrated by R (Figure 5 and figuress 3a-c in
Hollister et al. In Review). The five columns hret"Conditional Probability Output" worksheet
are: "Sressor", "Raw.Data.Probability”, "BootstiRq@bability”, "Lower.CI", and "Upper.CI."
"Sressor" is the sorted Criterion Metric (i.e. XRaw.Data.Probability" contains the conditional
probabilities calculated from the raw data. Thesethe plotted conditional probabilities (Figure
4 and 3c in Hollister et al. In Review). "Bootgtrirobability” contains the mean bootstrapped
probabilities and are not plotted. "Lower.CI" &ttpper.CI" are the upper and lower limits of
the confidence interval determined by the "Confaemterval Alpha" argument. In our example
these are the lower 2.5% and upper 97.5% (i.e. &¥fidence interval) of the bootstrapped
estimates. The “Cumul. Dist. Function Output” wahiket contains the results of three
cumulative distribution functions; one for all sdagwhich are in the first two columns, one for

all samples that are greater than the responsghtiickand one for all samples less than the



threshold which are in the last 4 columns. Thedgaed bad designations are dependent upon the
response cut off direction. If weights are inclddleey are also used in generating the conditional
probabilities, confidence intervals, and the curivéadistribution functions. These resultant
output worksheets are included for users wishinggtoerate custom graphs and figures different

from the default CProb graphs.

To Run CProb with DummyData.xls:

1.) Select Conditional Probability: Run Conditional Pability

2.) Add in worksheet range for the criteria metric.(thee metric which impairment
probability is conditioned on) and the Impairmergtht (i.e. the metric defining
impaired biological condition).

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

4.) Choose the probability direction. Easiest wayhiok of this is as an exceedance. For
instance, if you expect higher probability of impaént for higher values of the Criteria
Metric, it is an exceedance and choose “greater’tha

5.) Optional arguments may be left unchanged. If yooose to alter some and not others,
you may leave the other optional arguments unclaig®u wish.

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

7.) Select which of the plots you'd like to inclubli| the plot. If you choose, edit the title

and axis labels.

8.) Click Run

On the following pages are a screenshot of the ffiondl Probability GUI and the resultant
output and graphs using the DummyData.xls dataBeb additional dataset, JEQData_wq.cvs
and JEQData_le.csv are also included in the .lgp fihese datasets were used in Hollister et al.

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



which has been used in part of numerous studigsHellister et al 2004, Hollister et al 2008a,

and Hollister et al 2008b).

Suggested Citation
If your use of CProb results in a publication atieical report, please cite the manuscript
published in the Journal of Environmental Quality:
Hollister, J. W., H. A. Walker, J. F. Paul. 2008Prob: A Computational Tool for
Conducting Conditional Probability Analysis. JouroBEnvironmental Quality.

37:2392-2396.

References:
Hollister, J.W., M.L. Gonzalez, J.F. Paul, P.V. Asg and J.L. Copeland. 2004. Assessing the
accuracy of the national land cover dataset atiaaes at multiple spatial extents.

Photogrammetric Engineering and Remote Sensing)36444.

Hollister, J.W., H.A. Walker, and J.F. Paul. In #&eCProb: A Computational Tool for

Conducting Conditional Probability Analysis. Joairof Environmental Quality.

Hollister, J.W., P.V. August, J.F. Paul, and H.AaMeér. 2008a. Predicting estuarine sediment
metal concentrations and inferred ecological coonkt An information theoretic

approach. Journal of Environmental Quality 37:234-2

Hollister, J.W., P.V. August, and J.F. Paul. 200Bffects of spatial extent on landscape structure
and sediment metal concentration relationshipsnallsestuarine systems of the united

states' mid-atlantic coast. Landscape Ecology 230851



Paul, J.F., and M.E. McDonald. 2005. Developmergropricial, geographically
specific water quality criteria: A conditional pratility analysis approach. Journal of the

American Water Resrouces Association 41:1211-1223.



Figure 1. Conditional Probability Analysis Tab SmmeCapture

Run Conditional Probability

Conditional Probability Analysis ] Conditional Probability Plotting |

Data
Stressor | Shest1$a: 48 J v with Calumn Mame
Response | Sheet1 146 $6 J v With Colurmn Marme

Fequired Arguments

Respanse Cutoff " Greater Than ©* Less Than Cutoff | E
Direckion Yalue
Probability Direction {* Greater Than or Equal T Less Than or Equal

COptional Arguments

[v Change Cptional &rgurnents

Weights | Sheetl 140D J [v wWith Column Mames
Confidence Interyal .05 Mumber of 1nn
Alpha Bootstraps

Fum | Cancel




Figure 2. Conditional Probability Plotting Tab &en Capture
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Figure 3. Output Worksheet Screen Capture
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Figure 4. Cumulative Distribution Function Outputr&n Capture
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EPT Taxa

Figure 5. Screen capture of graphic output froemG@onditional probability Add-in.
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