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1.0 INTRODUCTION

1.1 What isAuvTool?

AuwTooal isasoftware tool for satigtica andyss of variability and uncertainty
associated with fitting parametric probability distributionsto data sets. It was devel oped
for the Office of Research and Development (ORD) of U.S. Environmental Protection
Agency, Research Triangle Park, NC.

A technica report was written for this project, with afocus on the methods and
agorithms used in the AuvTool software. The technical report contains areview of
probabiligtic analysis with detailed presentation of the methods used in the AuvTool
software for fitting digtributions to data, uncertainty andyss, and criteriafor
automaticaly sdlecting abest didtribution modd in the batch andysis. The technica
report also contains a case sudy smilar to that shown here in the User's Guide, and it
contains results of QA/AC tests. The technica report is:

Frey, H.C., J. Zheng et al., Technical Documentation of the AuvTool Software
Tool for Analysis of Variability and Uncertainty, Prepared by North Carolina State
University for the U.S. Environmenta Protection Agency, Research Triangle Park, NC.
February, 2002

Thetechnical report and user’ s guide are dso available in the AuvTool software
package.

1.2 Purpose

The purpose of this project is to develop, evauate, and refine a user-friendly
module for the EPA Stochastic Human Exposure Dose Smulation (SHEDS) modd. The

module incorporates gppropriate agorithms for assigning or fitting Satistical



digtributions to modd inputs for quantifying variability in the data, and festures the use
of bootstrap smulation for quantifying uncertainty in satigtics for the deta or fitted
digtributions. However, as astand-adonetool, AuvTool isdso generdly goplicable to
quantifying variability and uncertainty in risk assessment, emissions estimation, and other
quantitative analyss fieds.

1.3 System Requirements

The AuvTool software requires the following configurations:
The Intel-based computer running Windows 98/Me.
Any SVGA (or better) display—at least aresolution of 800x600 (or more)
pixds, aresolution of 1024x768 is recommended.
At least 100 Megabytes of free hard disk space.
At least 64 Megabytes of total memory.

1.4 Software Tools Used in Development of AuvT ool

The underlying dgorithms, smulation modds, and Graphica User Interface
(GUI) were written in Microsoft® Visua C++ 6.0, a stlandard software development tool
for the Windows environment. The GUI diminates the need to master the underlying
commands normaly required in the DOS environment.  Graphic Control Server 5.0A
provides graphic presentation of caculation results.  Far Point Spread 3.0 provides a
Spreadsheet for data entry and outputs of results.

Visud C++ runtime libraries, and the dynamic link libraries and runtime libraries
of Graphic Control Server 5.0A and Spread 3.0, are included with the AuvTool
ingtdlation package and do not need to be licensed separately.

1.5 Usng Online Help Documentation



The online help provides an online verson of this User’s Guide and of the
Technical Documentation for Analysis of Variability and Uncertainty for the AuvTool
Softwar e viaa Windows Help System.

Y ou can access the AuvTool help files by doing any one of the following when
you are running AuwTool:

Press F1 key.

Pull down the Help menu at the top of the AuvTool window, sdlect
Help Topics.

Click the Help Topics on the toolbar on the left Sde of the AuvTool
Window.

The AuvTool Help File System will display.

Help Topicz: AuvTool Online Help Documentations K Ed |

Contents | index | Fird |

Click a book, and then click Open. Or click another tab, such as Index.

@ Introduction to Menus
':ﬂl Technical Docurnentations
@ Yizualizing D ata Uszing Empincal Distibution and Scatter Plots
@ Definitions of Parameteric Distributions
@ Parameter Eztimation of Probability Distributions
@ Sampling Algorithms for Pararmetric Diztributions
@ Goodness of Fit of Probability Distribution Models
@ Charactenzation of “arability and Uncertainty U zsing Parametric Distrib
@ Feferences
@ AuvT ool User's Guide

Cloze | Frint... | Cancel |

The AuvTool Online Help Documentation Window



1.6 Disclaimer of Warrantiesand Limitation of Liabilities

This report was prepared by the Computationd Laboratory for Energy, Air and
Risk, located in the Department of Civil Engineering at North Carolina State University
as an account of work sponsored by the U. S, Environmental Protection Agency, Office
of Research and Devel opment, Research Triangle Park, NC under contract No. ID-S794-
NTEX

This paper has not been subject to any EPA review. Therefore, it does not
necessarily reflect the views of the Agency and no officid endorsement should be
inferred. The opinions, findings, and conclusions expressed represent those of the
authors and not necessarily the EPA. Any mention of company or product names does

not congtitute an endorsement by the EPA.

NEITHER ANY MEMBER OF EPA, ANY COSPONSOR, THE ORGANIZATION(S) NAMED
BELOW, NOR ANY PERSON ACTING ON BEHALF OF THEM: (A) MAKESANY WARRANTY OR
REPRESENTATION WHATSOEVER, EXPRESS OR IMPLIED, (1) WITH RESPECT TO THE USE OF
ANY INFORMATION, APPARATUS, METHOD, PROCESS, OR SIMILAR ITEM DISCLOSED IN
THISREPORT, INCLUDING MERCHANTABILITY AND HTNESSFOR A PARTICULAR
PURPOSE, OR (1) THAT SUCH USE DOES NOT INFRINGE ON OR INTERFERE WITH
PRIVATELY OWNED RIGHTS, INCLUDING ANY PARTY'SINTELLECTUAL PROPERTY, OR(lII)
THAT THISREPORT ISSUITABLE TO ANY PARTICULAR USER'S CIRCUMSTANCE; OR (B)
ASSUMES RESPONSIBILITY FORANY DAMAGES OR OTHER LIABILITY WHATSOEVER
(INCLUDING ANY CONSEQUENTIAL DAMAGES, EVEN IF EPA OR ANY EPA
REPRESENTATIVE HAS BEEN ADVISED OF THE POSSBILITY OF SUCH DAMAGES)
RESULTING FROM YOUR SELECTION OR USE OF THISREPORT OR ANY INFORMATION,
APPARATUS METHOD, PROCESS, OR SIMILAR ITEM DISCLOSED IN THIS REPORT.

1.7 Copyright Notices

Graphics Server 5.0A, Copyright © 1996, Bits Per Second Ltd. and Pinnacle
Publishing, Inc. All Rights Reserved.

Spread 3.0, Copyright © 1998, FarPoint Technologies, Inc, All Rights Reserved.

Microsoft Visua C++ 6.0, Copyright © 1999, Microsoft Corporation. All Rights
Reserved.



Andysis of Uncertainty and Variability Tool (AuvTool) and Interface (AuvTool)
1.0, Copyright © 2001, North Carolina State University. All Rights Reserved.

Graphics Server is atrademark of Bits Per Second Ltd.

Microsoft is aregistered trademark; Windows, Windows 95, and Visua C++ are
trademarks of Microsoft Corporation.

Spread™ is atrademark of FarPoint Technologies, Inc.



20 INSTALLING AuvToadl

2.1 What isIncluded in the Installation Package

The AuvToal ingdlation package contains the following items:
Installation CD-ROM:: All the software is on the CD-ROM in compressed
form. Aningalation program included on the CD-ROM will ingdl the
necessary files automatically. See"Inddlation” below for ingructions.
Two pieces of documentation: User’s Guide, and Technical Report. These
areincluded as Adobe PDF documents on the installation disk, and can be

opened or copied to another disk.

2.2 Installation

Toingdl the AuvTool program, you must use the indalation program,
SETUP.EXE, provided on the ingdlaion CD-ROM. Simply copying the contents of the
CD-ROM to your hard drive will not work because the programs are on the CD-ROM in
compressed form. Program files must be decompressed and ingtalled in the appropriate
directories to run properly. Copying the contents of the distribution CD-ROM to alocal

hard drive can speed up the ingallation process.

Torun the Setup Program
1. Placethe A CD-ROM in your CD-ROM drive;
2. Click the Start button;

3. Choose Run... from the Start menu; and



4. Type“ X: \ XXX\" SETUP.EXE” where“X:\” isthe drive and directory to
which you copied the inddlation files.
The Ingdlation Program will begin. Follow the ingtructions on the screen.
You dso caninddl AuvTool asfollows:
1. Place the AuvTool CD-ROM in the CD-ROM drive;
2. Double-click the My Computer icon on the desktop;
3. Double-click the CD-ROM drivein the My Computer window; and
4. Double-click the*SETUP.EXE” on the CD-ROM.

The Ingtalation Program will begin. Follow the indructions on the screen.

2.3 Removing AuvTool

To remove the AuvTool software completdy, use the uningtd| feature of the
Windows 98/Me “Add/Remove Software’ in the Control Panel.

Note: Do not deete thefilesin the AuvTool directory. Although you may disable
the program, it will not completely uningal the program, because there arefiles

elsawhere on your system that should aso be cleaned up.

To Run the Uningtall Program

1. Click the Start button.

2. Choose Settings, and then Control Pandl.

3. Double-click Add/Remove Programsin the Control Pand folder.
4. Highlight AuvT ool on the lig of ingtdled software.

5. Click the Add/Remove... button.

Faollow the indructions on the screen.



3.0 GETTING STARTED

3.1 Starting AuvTool

A program group called AuvTool is created when the software is installed.
“AuvTool” will be displayed in the Programs group in the Start Menu. To start the
AuvTool program, click on the AuvTool program icon in the Start Menu.

The program will launch, and a picture will be displayed. Thedisplay isas

follows

The picture will disgppear in 2 seconds, after which the AuvTool mainframe window will
gppear and the program will be ready for use.
3.2 Using AuvTool

These are the steps or optionsinvolved in running AuvTool:
Stat AuvTool (See*”Getting Started ” on page 8).
Data Entry, Importing and Exporting (see page 22).
Random Number Generators (see page 30).

Random Seed Setting (see page 34).
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Characterization of Variability: Ftting Didributions Dataset by Dataset (see
page 36).

Characterization of Varigbility and Uncertainty: Fitting Didtributions by
Batch Andyss (see page 44).

Load Digtribution Information without Origina Data (see page 57).
Uncertainty Andysis. Bootstrap Simulation (see page 63).

Fitting Digtributions to the Sampling Data of the Statistics of Interests (see
page 72).

Vaiability Andyss Result Reporting (see page 79).

Uncertainty Analys's Result Reporting (see page 84).



Working with a Graph (if desired) (see” Working with Grgph ™ on page 100).
Working with a Sheet (if desired) (see” Working with Sheet ” on page 96).

Exit AuvTool (see” Exiting AuvTool 7 on this page).

3.3 Exiting AuvTool
To exit AuvToal, do one of the fallowing:
Pull down the File pull down menu or press Alt-F and sdlect Exit;
Click the Close button (x) in the upper right hand corner of the AuvTool
mainframe window; or

Press Alt-F4.

10



40 INTRODUCTIONTOAUVTOOL MAINFRAME
MENUS

In this section, we will give a brief introduction to the AuvTool Manframe Menu

Commands.

4.1 FileMenu

File| New (Ctrl+N)

This command cregtes a new data sheet window with the default name
“AuvTool.” AuvTool promptsyou to name an "AuvToadl" file when you saveit.

File| Open (Ctrl+O)

Thisdisplays astandard Open Filedidog box with the defaullt file search
extenson“ *.s53.” You can use this command to open an exigting data file saved by
AwTool.

The following options alow you to specify which file to open:

File Name
Type or sdlect the filename you want to open. Thisbox ligsfiles with the

extendon you sdlect inthe List Files of Type box.

List Filesof Type
Sdlect the type of file you want to open: “*.ss3”

Drives
Sdect the drive in which AuvTool stores thefile that you want to open.

Directories
Select the directory in which AuvTool stores the file that you want to open.

Once you have typed a proper filename in the File Name edit box, choose the OK

to open the file you specified.

11



Note: Before you open an exigting file, you need to first open an empty sheet by
clicking the File | New command.

File| Close

This command lets you close the current active datashet.

File| Import Excdl...

The File | Import Excel menu item displays an Open File didog box with the
defaullt file search extenson “*.xIs” You can use this command to open an exiging
Microsoft Excel ™ 97 file format data. Y ou should specify afile to open by dicking on
it or inputting the file name.

File| Import Tab-Delimited ...

The File | Import Tab-Ddimited menu item displays an Open Filedidog box
with the default file search extenson “*.txt.” Y ou can use this command to open a data
file which is saved with with tab ddimiters between numbers. Y ou should specify afile
to import by dicking on it or inputting the file name.

File| Save (Ctrl+S)

This command saves the data in the active data sheet to disk.

File| Save As

This command lets you save the active data sheet to a different name, in a
different directory or on adifferent drive. When you choose this command, the Save File
Asdiaog box isdisplayed. This Save File Asdiadog box issmilar to the Open Sheet
didog box. You can enter the new name, optionaly with drive and directory, and click

the Save button to accept the dialog box input.

12



File| Print Preview

This command lets you see an on-screen preview of how the data sheet will
appear on a printed paper.

File| Print ...

This command lets you print the active sheet data. Please make sure that a printer
is properly connected to your computer and that it is turned on before you choose this
command.

File| Printer Setup

This command lets you select atarget printer for data sheet output. This
command displays the standard Windows Print Setup dialog box that you can useto set
up your printer.

File | Exit

This command exits AuvTool, removes it from memory, and returns you to the

Windows environment. If you have made any changes that you have not saved, AuvTool

asksyou if you want to save them before exiting.

4.2 Edit Menu

The menu commands listed in the Edit Menu will gpply to the AuvTool Main
Shest.

Edit | Cut (Ctrl+X)

The Edit | Cut command removes the selected data block from your data sheet and
places the data in the Clipboard. The removed data cdlls arefilled with blank cdls. You

can paste that data into any other data sheet or somewhere else by choosing the Edit |

13



Paste command. The data remainsin the Clipboard so that you can paste the same data
many times.

Edit | Copy (Ctrl+C)

The Edit | Copy command places the sdlected datain the Clipboardand |eaves the
selected dataintact. Y ou can then paste that data into any other data sheet or any other
editors by choosing Edit | Paste command.

Edit | Paste (Ctrl+P)

The Edit | Paste command puts data from the Clipboard into the current data sheet
at the cursor position. This action depends on what you have in the Clipboard. If the
datain the Clipboard contains columns (rows), then it will paste data in columns starting
at the column (row) which contains the cursor cdl; if the datain the Clipboard contains
only ablock of data cdls, then the paste action will put the data to the sheet starting at the
current cursor cell. The paste action overwrites data in the data sheet. 1t does not insert
data into the data sheet.

Edit | Delete

The Edit | Delete command works like the Edit | Clear command. It removes the
selected data from the data sheet but does not place it into the Clipboard. This command
aso shifts the data sheet so that there are no blank cells.

Edit | Insert

This menu item has a pop-up menu (or a sub-menu) which contains two
commands. These commands let you insert one blank column and one blank row.

Column
This command inserts a blank column at the current cursor column position.

14



Row
This command inserts a blank row at the current cursor row position.

Edit | Delete

The Edit | Delete command works like the Edit | Clear command. It removesthe
selected data from the data sheet but does not place it into the Clipboard. This menu item
has also a pop-up menu (or a sub-menu) which contains two commands. These
commands let you delete one blank column and one blank row.

Column
This command ddetes a blank column at the current cursor column position.

Row
This command deletes a blank row at the current cursor row position.

This command aso shifts the data sheet so that there are no blank cells

Edit | Clear

The Edit | Clear command removes the selected data from the data sheet but does
not place it into the Clipboard. The removed data cells are filled with blank cells. This
means thet you can not paste the data as you could if you had chosen Cut or Copy
commands.

4.3 View Menu

View | Toolbar
This command controls the display of toolbar within the main window frame. If
checked, it will digplay the toolbar. If not checked, the toolbar will not be displayed.

View | Status Bar
This command controls the display of status bar within the main window frame.

If checked, it will display the status bar. 1f not checked, the status bar will not be

displayed.

15



4.4 Uncertainty Menu

Uncertainty | Random Seed Setting...

This command will popup adidog which alows users to set the random setting.
See “Random Seed Setting ” on page 34 for more details.

Uncertainty | Random Generator ...

This command will popup adialog which alows users to generate random
numbers from normd, lognormal, gamma, beta, Welbull, uniform, symmetric triangle
and empirica digtributions. For more details, see * Random Number Generator” on page
30.

Uncertainty | Single Digtributions...

This command will popup a didog box which alows users to estimate parameters
for normd, lognormd, gamma, beta, Weibull, uniform, symmetric triangle digtributions
sngle dataset by single dataset. For more detalls, see  Characterization of Variability:

Fitting Digtribution Dataset by Dataset” on page 36.

45 Batch Mode Menu

Batch Mode | Load Distributions...

This command will popup adidog which dlows usersto load or enter existing
digtribution information that users have for batch uncertainty analysis. For more detalls,
see® Enter or Load Digribution Information ”on page 57.

Batch Mode | Batch Analysis...

16



This command will popup adidog which dlows users to do batch variability and
uncertainty andysisfor their datasets. It includes: parameter estimation, bootstrap
smulation, automatic best distribution selection and so on. For more details, see
“Characterization of Variability and Uncertainty: Batch Anaysis’ on page 44.

46 Window Menu

The Window menu contains window management commands. At the bottom of
thismenu, dl currently opened child window are listed.

Window | Cascade

This command rearranges al open sheet/plot windows in overlgpping layers. The
title of each window is reveded so that you can see the name of the sheet/plot it contains.

Window | Tile

This command displays al open sheet/plot windows without overlgpping them.
When possible, the windows are al given equa room on the screen.

Window | Arrange Icon

After severa open sheet/plot windows are minimized asiconsin the main
window, this command can quickly place the iconsin neat rows adong the bottom of the
screen.
4.7 Hep Menu

Help | Help Topics

This command will pop up AuvTool online help documentation dialog box.

Help | About AuvT ool

This command will digplay the verson information about AuvTool.

17



5.0 PROBABILITY DISTRIBUTION DEFINITIONSAND
AUVTOOL CONVENTIONS

In this section, definitions of probability distributions used in the AuvTool are

presented. The conventions used in the AuvTool are aso introduced.

5.1 Definitions of Parametric Probability Distributions

Commonly used parametric digtributions used in variability and uncertainty
andydsinclude normd, lognorma, Weibull, gamma, beta, uniform and triangle
digributions. Table 5-1 ligts the definitions for the saven common parametric

digributionsincluded in AuvTool.

Table5-1. Definitions of Probability Digtribution Densty Function for Parametric
Didribution in Included in AuvTool

Name of - : .
Distribution Probability Density Function (PDF)
1 e mp
Normal f(x)= e 2’
\2ps?
1 '(Inx'mnx)z
Lognormal f(X)= ———e &’ (0<x <¥)
x+/2ps,,,”
a-1(1 _ b-1
Beta f(x):w (0Ex £1)
B(a,b)
-a .y b-14-x/b
Gamma f(x)=bx—e (OEx <¥)
Ga)
Waeibull f(x) :ﬁ(x/k)“exp(- (x/K)) (OE£x<¥)
Uniform f(x) -1 @Ex£Db)
b- a
mmetric b-|x-a
S‘]rriangle f(x) = |b2 | (a- bExEa+b)




are shape
parameters, and B
A(- ) isthe ganmafunction. For the Weibull
digtribution, k is the scale parameter, and c is the shape parameter. For the uniform
digtribution, a and b are the smdlest and largest possible values. For the symmetric
triangle digtributions, a and b determine the range that a variable can vary.

5.2 Empirical Distribution

An empiricd digtribution can be defined as adiscrete digtribution, F, that gives
equa probability, 1/n, to each vaue x; in the dataset, X (Efron, 1979). The CDF for this
function is therefore a step function of origind data set, X, where each value x; is assgned
acumulative probability of i/nfori={1,2,...n}. Anexample of an empirica distribution

represented a step function for adata set with n=10 is provided in Figure 5-1.

1 ’—‘
0.8 -

0.6 1

0.4 1

0.2 1

Cumulative Probability

0 2 4 6
Example Data

Figure5-1. Anexample of an Empiricd Digtribution Represented a Step
Function




Table 5-2. Conventions for 1% Parameter and 2" Parameter Terms Used in AuvTool

Digtribution Name 1% Parameter 2"% Par ameter
Normal Mean, m Standard Deviation, s
Lognorma Mean of In(X), Minx Standard Deviaion of In(x), Sinx

Beta Shape, a Shape, b

Gamma Scde, a Shape, b

Webull Scale, k Shape, ¢

Uniform Minimum, a Maximum, b

Symmetric Triangle a b

(Please refer to the Technical Documentation for detailed definitions of these
digtributions and other relevant information)

5.3 AuvTool Conventions

1% parameter and 2"¢ parameter

Each parametric distribution contained in this version of AuvTool is described by
two parameters. In some modules, we use the 1% parameter and 2" parameter to
represent the two parameters. The specific interpretation of each parameter differsfor

different types of parametric distributionsis presented in Table 5-2.
Note: The user does not have to be familiar with the mathematica formulation of the
parametric probability distribution modes or with the interpretation or the values

of the parametersin order to use this program.

I ntroduction to the Example Used in the User’s Guide

In the User’ s Guide, we use an example study to help describe the use of the
AuwTool. The example datasets shown in the al picturesin the Guide come from the
example study. In the example sudy, there are five datasets with origind data, which are

named as* Dataset 17, “ Dataset 27, “ Dataset 37, “ Dataset 47, and “ Dataset 5
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respectively; and three datasets without origina data, which are named as “NoDataName
17, “NoDataName 2" and “NoDataName 3", respectively. These datasets areincluded in
two files, which are called “ExampleWithData.ss3” and “ ExampléWithoutData.ss3”,
repectively. The two files are contained in the ingal ation package of AuvTool. During
the process of ingdling AuvTool, the setup program will automaticaly copy the two files

to the working directory of AuvTool. You can find these two filesin this directory.
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6.0 DATA ENTRY, IMPORTING AND EXPORTING

In this section, you will learn how to enter dataiin the AuvTool data Main Sheet
for variability and uncertainty andysis and how to import or export datathrough
AwTool.

Before you can do any anayssusing AuvTool, you must provide data to the

Main Sheet in the AuvTool manframe window as shown in the following:
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After you start AuvTool, the program will provide you with ablank sheet as
shown above. There are four ways to enter data. Y ou can enter data by keyboard, load
data from an exigting AuvTool disk file, import data from other file formats or use the
Window copy and paste command located Edit menuinthe AuTool Main Frameto

enter data.

6.1 Input Datafrom the Keyboard

Y ou can enter data by moving the cursor (highlighted cell) to acdl and then
typing a number. Press <Enter> key to accept the input and the cursor will automatically
move down one row. Repeat this Sep to enter the remaining dataiin the column. If you
want to change the datain a cdll, just move the cursor to the cell, type another value and

press <Enter>.

Tip: You can aso use arrow key to accept the vaue in the current active cdl and move

the active cdll to the next cell pointed by the arrow.

Note: In AuvTooal, it is specified that each column in the Main Sheet represents one
dataset. If you have multiple datasets, you have to enter the different datasets into
different columns. Y ou must name each dataset. Y ou can refer to the “Naming a

Dataset” section on page section 27 for how to name a dataset.

6.2 Loading AuvTool DataFile

AuvTool hasits own datafile format with an extenson of “.ss3” or “.SS3". Itis
in abinary format.

To open an exiging AuvTool data sheet file:
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Pull down the File pull down menu (or press Alt-F) and select Open, or just
click the Openicon on thetool bar. The program will display an Open file

dialog box as shown below:
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Find the file name that you would like to open. Click the Open button in the
Open didog box.
The AuvTool main sheet will load your data. Now you can use any features that
AuvTodl provides.
6.3 Importing Data from Other Data File Formats
AuvTool can dso exchange data with many popular data file formats such as

Microsoft Excel ™ files (XL S) and Tab-Ddimited files provided by any text editor.
Since the AuvTool data sheet can only handle numericad vaue and text string (only for

the first row, when used as atitle of adataset) when you import data into AuvTool, make
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aure the data file contains only numerica vaues except for text strings thet are contained
in the first row or the column headers. Otherwise, the program will provide awarning
message box to show you that the text in aparticular cdll is not avaid numerica vaue,
Y ou must correct al the mistakes before you can do further analyss. For more

information, see “Data Input Checking” on page 31.

To import datato AuvTool from Microsoft Excel ™™ files or Tab-Delimited files
Pull down the File pull down menu (or press Alt-F) and select Filel Import
Excel... or File| Import Tab-Delimited File; the program will display an
Open filedidog box.
Find the file name that you would like to open. Click the Open button in the
Open diaog box.

Note: AuvTool can only support importing a97 Microsoft Excel ™ file format. Make
sure that your datasheet files are saved in the form of 97 Microsoft Excel ™M file
For some rare cases, if you find that you cannot import an Excel ™ datafile, you

aso can use the following Window Copy and Paste festures to import your data.

6.4 Windows Copy and Paste

Data can aso be imported or exported by using Windows Copy and Paste
command which are often listed in the Edit menu between the Windows application
programs based on a spreedsheet such as Excel ™, Access™ , and AuvTool.

Copy

To copy data from a spreadshest:

1. Sdect the cellsthat you want to copy.
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6.5

2. Do any one of the following:
Pull down the Edit menu and sdlect the Copy.
Click the Copy button on the toolbar on the left sde of the AuvTooal.
Press Ctrl-C
Paste
To paste data from a spreadshest:
1. Sdect the cdlsthat you want to paste datainto.
2. Do any one of the following:
Pull down the Edit menu and sdect the Paste.
Click the Paste button on the toolbar on the left Sde of the AuvTool.

Press Ctrl-V

Exporting Data from AuvTool Main Sheet

AuvTool provides features to save the current main data sheet or to export the

current datasheet to other file formats such as Microsoft Excel ™™ or tab-delimited text.

AuvTool aso can make use of Window Copy and Paste features introduced above to

export data to other gpplication programs.

To save the current data sheet:
Pull down the File pull down menu (or press Alt-F) and select Save, or Save
as, or just click the Save icon on the tool bar. The program will display an
Save as file didog box.
Enter afilename with an extenson of “.ss3”. Click the Save button inthe
Save as didog box.

To export the current data sheet to aMicrosoft Excel ™ file format:
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Pull down the File pull down menu (or press Alt-F) and salect Export
Excel..., Theprogramwill disdlay an Save as file didog box with theinitid
filetypeof “.xIs’.

Enter afilename with an extensgon of “ xIs’. Click the Save button in the
Save as diadog box.

Note In order to make sure that your data will not be lost, we recommend that you also
save your current datasheets as an AuvTool file format when you export your data
to aMicrosoft Excel ™ file. Please dso refer to the “Troubleshooting” section
on page 118.

To export the current data sheet to a Tab-Ddimited Text file format:
Pull down the File pull down menu (or press Alt-F) and select Export Tab-
Ddimited..., The program will disolay an Save as file didog box with the
initid filetype of “ txt”.
Enter afilename with an extenson of “.txt”. Click the Save button in the
Save as didog box.

Note: When you save afile, you can save the file to any other directory you want. Just
sdlect the drive letter and the directory you want to save to in the Directories box.
You can dso save thefileto afloppy disk. In order to do that, just change the

drive to the drive letter of your disk.

6.6 Naming a Dataset

AuwvTool requiresthat user must name each dataset ingde the AuvTool main
sheet. Asintroduced above, each column stands for adataset.  The figure shown on the

next page displays how the AuvTool “Name Dataset” feature works.
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To name a dataset:
Sdlect the column where the dataset you want to nameis located, or place the
cursor ingde any cdls of the column.
Enter namesinto the Name Dataset |abeled edit box directly above the
Spreadshet.

Click the Name Dataset button, and the name representing the dataset you just

specified will be disolayed in the header of the column.
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Note 1: When thetitles or name of datasets are located in the headers of columns, The

first row istitlerow labaed check box must be disabled.
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Note 2: AuvTool does not require that the names representing different datasets in the
same sheet be unique. However, for your convenience in identifying different
datasets, we recommend that you use different names for different data sets.

Note 3: When the program imports data from other application programs such as from
the Excd ™, sometimes, the name or titles of datasets are located in the first row.
Inthis Stuation, The first rowistitlerow labeled check box must be enabled by
clicking onit. Thischeck box islocated immediately to the right of the text box
for Name Dataset entry. If there are no names or titles for the imported datasets,
users have to name them as introduced above.

Note 4: For any AuvTool sheet files, dl of the names of dl datasets within the samefile

arelocated at either the column header or the first row.

6.7 Datalnput Checking

AuvTool has afeature to logicdly check the users datainput. AuvTool assumes
that the datawithin any cdls are vaid numerica vaues except for the first row when the
Thefirst row istitlerow labeled check box isenabled. The feature will be invoked
when usarstry to make further andysis. If there exists any invaid non-numerica vaues
such asatext gtring in aparticular cell, the program will pop up amessage box showing
“not avdid numericd vadue a row n, column m.” Users must correct dl the exceptions

before they can do further data analysis.
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7.0 RANDOM NUMBER GENERATORS

In this section, we will describe how to generate random numbers by specifying a

digtribution type, its parameters and the number of random samples you want to generate.

Y ou can enter the “Random Sample Generators” module by pulling down the

Uncertainty pull down menu and sdlecting Random Gener ator ...

The program will

display the Random Sample Generator diaog box as shown below:

Handom Sample Gen

— |nput

Firzt Parameter

Second Parameter

=

Edit box to enter the Pull down combo box Check box to use
parameters of the to select parametric sientific
specified digtribution digtribution notation

—Random Sapr’«

entific nokation

Sample Dataset

04065554

1.194341
1.8065050

Diistribution Type I Mormal

1.0032052
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Ma. Of Samples |1nn

[3enerat

\ H
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0.9268961
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The number of The sheet to hold
samplesto be the generated
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The“ Generate’ Button
invokes the event of
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In the above dia og box, we have specified anormd distribution with mean of 1.0
and standard deviation of 0.5, and generated 100 random samples from the distribution.
The results are displayed in the spreadsheet on the right side.

Note 1. For “First parameter” and “ Second Parameter” definitions, please see the section

of “ Probability Distribution Definitions and AuvTool Conventions ” on opage 20.
Note 2: For information on how to save or export the sampling results, please see

“Working with a Sheet” on page 96.

7.1 Generating Random Samples Based on Parametric Distributions
To generate random samples.
Specify the distribution type, enter the first and second parameters, and
Specify the number of samples.
Click Generate button, the sampling results will be displayed in the first
column of the shest.
Note 1. If you find that there are not sufficient Sgnificant figuresin reporting results for
smal numbers, check the Scientific Notation labeled checkbox by clicking on it.
The program will report the results in scientific format.
7.2 Generating Random Samples Based on Empirical Distribution
AuwvTool has afesture to generate random samples based on an empirica
distribution.
To generate random samples based on an empirical distribution:
Pull down the Digtribution Type combo box in the Random Sample

Generator didog box, and sdect “Empirica Didribution.” The program will
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prompt you to enter your dataset into the first column of the deta sheet. The

Random Sample Generator diaog box will become:

R andom Sample Generator !E[
— lhput — Randam Samples
[ Scientific notation
First Parameter ID
A B =
1 .0 —
Second Parameter |1 e-005 5 |25
- 3 |36
Distribution Type IEmpiricaI j 4 lag
E |38
Mo, Of Samples IEI B |30
7 |10an
g |15
9 |12
10 (14
enerate | 11
12 -
1| | 3

0k, | Caricel |

Enter your dataset into the first column of the sheet labeled “A” as shown in

the above figure.
Click the Generate button. The sampling results will be disolayed in the

second column of the sheet [abeled “B” as shown on the next page.

32



Handom Sample Generator = |

— |nput — Random Samples
™ Scientific notation
First Parameter ID
Actual D ataset Sample Dataget =
1 1.0000000 36000000 —
SECDI’IEI F'arameter |1 E'DDE 2 EEDDDDDD 14DDDDDDD
3 36000000 10.0000000
Distribution Type |Empi,i,:c.,| =] 4 3.8000000 2 RO00000
] 4.5000000 2 5000000
Nao. 0F Samples |1 o B 9.0000000 3.8000000
i 10.0000000 9.0000000
g 11.5000000 3.8000000
g 12.0000000 4 /000000
10 14.0000000 10.0000000
Generate | 11
12 -
< | 5l

k. | Cancel |

Note: If you find thet there are not sufficient significant figures in reporting results for
amdl numbers, check the Scientific Notation labeled checkbox by clicking on it.

The program will report the resultsin scientific format.
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8.0 RANDOM SEED SETTING

In this section, we explain how to set arandom seed for random sampling. By
default, AuvTool hasits own random seed. However, AuvTool provides afesature by

which users can change the random seed for their specia requirements.

Y ou can enter the “ Random Seed Setting” module by Pulling down the

Uncertainty pull down menu and sdecting Random Seed Setting.... The program will

digolay the following Random Seed Setting didog box:

Handom Seed Setting |

¥ Uzing Default Fandom Seed

S ot Sead |1 973272912

0K | Cancel |

Random Seed Setting

8.1 Usingthe Default Random Seed

By default, the program will use its own random seed. If userswould like to use
the default random seed, they do not need to invoke the module a dl. In some Stuations,
if users have modified the default random seed in previous analyss, and they want to
restore it; they need to reset the Using Default Random Seed labeled checkbox by

amply clicking on the checkbox.



8.2 Changing the Random Seed

To change the random seed:

Invoke the “ Random Seed Setting” module as introduced above.

Click on the Using default Random Seed labeled checkbox to remove the
check mode.
Enter one large number into the Set Seed labeled edit box.
Click the OK button to accept the new random seed.
An example didlog box for changing the random seed is shown below:

Random Seed Setting |

[T Using Default Bandom Seed

SetSeed [10000

QK I Cancel

Note: Whether or not you use the default random seed depends on your needs. Keeping
the same seed will help you to duplicate your results. However, you can change
the seed to generate a new series of random numbers such as to evauate the
gability of resultsfor a given number of bootstrap smulations (See chapter 4 of

the Technical Documentation for an example).
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9.0 CHARACTERIZATION OF VARIABILITY: FITTING
DISTRIBUTIONSDATASET BY DATASET

In this section, we will describe how to characterize the varidbility in a dataset by
fitting asingle digtribution to a dataset. AuvTool can support your andyss of multiple
datasetsin thismodule. However, users must analyze datasets one by one, and can
choose a best fit to a dataset based on their own judgment. AuvTool provides afesature to
automatically help usersto choose fits to their datasets, for more details on this festure,

please see the “ Characterization of Variability and Uncertainty: Batch Analyss” module

on page 44.

Y ou enter the “ Characterization of Variahility: Ftting Distributions Dataset by

Dataset” module by pulling down the Uncer tainty pull down menu and selecting Single
Digribution.... The program will display the Fit a Single Distribution didog box
shown on the next page.

This module dlows you to sdlect a dataset to analyze, and to sdlect parametric
digtributionsto fit adataset or to use an empiricd digtribution to describe adataset. This
module provides two different parameter estimation methods, Method of Matching
Moment (MoMM) and Maximum Likelihood Estimation (MLE), for you to choose. This
module dlows you to visudize your selection of parametric digtributionsin comparison
to the actua data and presents the K-S test and Anderson Darling test results to help you
choose a good fit. The decisions made via the module provide a basis for uncertainty
andyss.

Note 1: Initidly, AuvTool assgns adefault normd digtribution to dl datasats listed in

the dataset list combo box, and sets MoMM as the default parameter
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esimation method. When you invoke the module, as shown in the following
figure, the program will by default andyze the first dataset and show itsfitting
results.

Note 2: For some distribution types, the MLE or MOMM estimation methods and the
Anderson-Darling test are not avallable. Table 9-1 summarizesthe availability of
MoMM and MLE for probability distributions used in the AuvTool. Table 9-2
summarizes the Kolmogorov-Smirnov (K-S) and Anderson-Darling (A-D) test

method availability for probability digributions used in AuvToal.
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Table 9-1. Parameter Estimation Method Availability for Probability Distributions

Digtribution MoM M (MLE) Comments
Types
Normal 0 0 Andytic solution for MLE

Lognormal O O Andytic solution for MLE

Beta 0 0 Optima Solution for MLE

Gamma 0 0 Optima Solution for MLE
Webull O O Optima Solution for MLE
Uniform 0 N/A

Symmetric 0 0 Optimal Solution for MLE
Triangle

Note: [: The method is available for the given digtribution.
(: The plotting method is used instead of MOMM for Weibull distribution
N/A: The method is not available in this case

Table 9-2. Goodness-of-fit Test Method Availability for Probability Distributions

Digribution K olmogor ov-Siminov .
Types OgTest Anderson-Darling Test
Normal ad ad
Lognormal 0 0
Beta 0
Ganma 0 O
Waeibull ad ad
Uniform O
Triangle O

Note: [I: Thetedt isavailable for the given digtribution.

Note 3: For some datasets, some distributions cannot be used to fit them. For example,
lognormal, gamma and Welbull distributions cannot be used to describe datasets
in which there are some negative vaues, and a beta distribution cannot represent a
dataset in which some vaues are outside of the range between O and 1. If such
Stuations occur, AuvTool will provide amessage box to suggest that users choose
other digtributions. However, in some cases, the norma digtribution might be
chosen by a user or the automatic batch fit process to represent a dataset that must

be non-negative. Because the program does not know which datasets must be
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non-negdtive, it isthe user’ s reponsbility to make sure that the normal

digribution is not used inagppropriately.

Note 4: The data and parametric distributions are shown in terms of cumulative
probability (on the Y-axis) versus values of the dataset (or a variable) (on the X-
axis). Cumulative probability isthe probability that arandomly sdlected sample
within the variable will have avaue less than or equa to the associated vaue of

the variable on the X-axis.

Note 5: On graphsthat depict the origin of the X-axis, a spurious symbol appearsat a
cumulative probability of zero and an x-vaue of zero. Thisisnot an actud data

point; it isan artifact of the graphics routine used at thistime.

Note 6: Each graph depicts both the available data set, shown as triangular data symboals,
and the parametric distribution, shown as asmooth line. The legend of the graph
indicates the number of data points available and the type of parametric
digtribution currently sdlected. The graphical display dlows you to visudize both
the data and the parametric distribution. Some disagreement will typicaly be
evident when comparing the distribution to the data. The program givesyou a
capability to select from saverd aternative parametric distributions in most cases.
Y ou can choose the one that has the bet fit in your opinion.

Note 7: If you want to edit agraph, save agraph asafile, or print agraph out, please see

the section “Working with a Graph” on page 100.
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9.1 Selecting a Dataset

If you have multiple datasets to andyze, you should select a dataset as a current

dataset and then analyze it as shown below.
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To select a dataset:
Pull down the Data Sets labeled combo list box menu on the left hand position
of theFit a Single Distribution window;
Click the dataset name you want to choose; and
The graph will be updated autometicaly and the estimation results will dso be

updated.

9.2 Changing a Distribution M odel for a Chosen Dataset

If you do not think that the current parametric probability distribution for the
dataset you are analyzing is a good one, you can changeit.
To make a change of parametric distribution:
Pull down the Digtribution Type combo list box menu on the left Sde of the Fit
a Single Distribution window;
Click the distribution type you want to choose; and
The graph will be updated autometicaly and the estimation results will dso be
updated.

9.3 Changing Parameter Estimation Method

AuvTool provides options for users to choose one of two parameter esimation
methods. The AuvTool seis MoMM as the default estimation method. However, users
can freely choose either MOMM or MLE. For more information on the two parameter
estimation methods, please see “Parameter Estimation of Parametric Probability
Didributions’ in the Technical Documentation.

To make achange of parameter estimation method:

41



Click on the radio box of the method you want to choose.

Click on the Go button on the left Sde of the Fit a Single Distribution
window.

The grgph will be updated automaticaly and the estimation results will dso be

updated.

Note: For the uniform digtribution, MLE isnot avalable. Inthis Stuation, the MLE

9.4

radio box isdisabled. For the empirica digtribution, neither MLE nor MoMM are

applicable, so both of the radio boxes are disabled in this case.

Variability Analysis Results Summary for All Datasets

After you have reviewed or modified the selection of parametric probability

digtributions and parameter estimation method, you can obtain a summary of the

distributions, parameters of distributions associated with each dataset, parameter

estimation method used and gatistical test results. To do this:

9.5

Click the Fitting Result Summary button onthe Fit a Single Distribution

window.

The program will display a popup Fitting Result Summary didog box. More
information can be found on “Variability Andyss Result Reporting” on page
79.

Entering Uncertainty Analysis Module

The decisons or choices of digtribution types and parameter estimation methods

you made in the “ Characterization of Varighility: Fitting Didributions Dataset by

Dataset” module will provide abasis for uncertainty andysis using bootstrap smulation.
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To enter the uncertainty andyss module:
Click the Bootstrap button onthe Fit a Single Distribution window.
The program will display a popup Bootstrap Simulation diaog box with three
tab-pages. More information on uncertainty andyss can be found on

“Uncertainty Analyss Bootstrgp Smulation” on page 63.

9.6 Exitingthe Module

Y ou have two ways to exit the module:
The OK button or Cancel button on the Fit a Single Distribution window.
Click the Close icon of theright corner of the Fit a Single Distribution

window.
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10.0 CHARACTERIZATION OF VARIABILITY AND
UNCERTAINTY: BATCH ANALYSIS

This section describes the “ Characterization of Variability: Batch Andyss’

modulein AuvTool used to quantify variability for multiple datassts.  This module helps
users automaticaly anayze multiple datasets. However, it dso dlows usersto sdect a
parameter estimation method and afit to a dataset based on their own judgment.

Therefore, it provides aflexible way for usersto do variability andysis.

“Auto” isnot a
digtribution type. It is
an option
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mean of each standard deviation
dataset of each dataset
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property sheet the statistics of interest

_

Y ou can enter the module by pulling down the Batch M ode pull down menuin
the AuvTool Mainframe window and sdlecting Batch Analysis.... The program will

display the above Batch Fitting didog box.
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The “Batch Andysis” module is more powerful than the “Fitting Ditribution

Dataset by Dataset” module previoudy introduced. It includes dl features implemented

in the “Fitting Digribution Dataset by Dataset” module, but aso it provides the following

capabilities of automatic batch andlyss, and visua comparison of different didtribution
types fitted to a dataset; and uncertainty anayss for known distributions without the
origind datasets. Users can finish their analyses of variability and uncertainty for
multiple datasets without having to make any choices. The program will automaticaly

help users to choose best fits and to do uncertainty andysis.  For the criteria of selecting
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abest fit to a dataset, please refer to “ Criteria for Automaticaly Seeking a Best
Didribution Modd in the Baich Mode Andysis’ in the Technical Documentation.

The “Batch Andydss’ module can support uncertainty andysis without origind
datasetsif users can provide necessary distribution information. Users cannot directly
introduce the information into the batch analysis data and property sheet, which must be

done viathe “Link Digribution’” module. For more details on how to introduce the

known didtribution information into the “ Baich Analyss” module, please see the module

of “Load Digributions Information” on page 57.

WARNING: Theuser of AuvTod is cautioned that the availability of a batch mode
technique for choosing a distribution based upon the K-S test is not a subgtitute
for the use of judgment. The K-Stest is based upon a specific criterion which
may or may not be important to a particular andyst or decison maker in the
context of a gpecific problem. The K-Stest does not screen for results that may
be physicdly implausible, such as a probability of sampling negative vaues for a
quantity that must be non-negative. The appropriateness of selection of a
distribution depends on the data qudity objective of each andlys's, which may
differ from one Stuation to another. Therefore, uncritica gpplication of the batch
mode feature of AuvTool for seeking abest fit digtribution islikely to lead to
ingppropriate selection of a probability distribution modd in some cases. It isthe
user'sresponsibility to evaluate the automatically selected parametric
probability distribution for appropriatenesswith respect to the user's own

criteria and needs.
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Note 1: All notesin the “Fitting Distribution Dataset by Dataset” module on page 41 dso

apply to the “Batch Andyss” module except the Note 1.

Note 2: In the batch analyss sheet, each row represents adataset. All choices and actions

made on the sdlected row will be effective only for the dataset on the row.

Note 3. Inthe column of Digtribution Choice, “Auto” is not adistribution type, but an
option. The program setsthe “Auto” as the default o
users let the program automatically choose a good fit for the selected dataset. For
those cases that do not have origind data, thereisno “Auto” option available, and
users cannot modify the distribution type. However, for those cases which do
have origind data, users can modify the option, and subjectively sdect the

distribution type they want to fit.

Note 4: Inthe column of Estimation Method, for those cases which do not have origina
data, users cannot modify the parameter estimation method. If users do not have
any information on the estimation method for some of those cases, the rows on
the batch analysis data and property sheet will display as“NA”. However, in
uncertainty analys's, the program will by default assgn MoMM to these cases.
For those cases which have origina data, users can fredy sdect the parameter

egtimation method.
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Note 5: The“Visud comparison” feature is not available for those cases which do not

have origind data.

10.1 Showing a Graph of the Fitted Distribution for a Chosen Dataset

In the “ Batch Analyss” module, AuvTool has afesture to let the user visudize
the fitted distribution in comparison to a dataset.
To show agraph of the fitted distribution for a chosen dataset:
Click the Graph button on the row of the dataset you want to choose.
The program will display thefitting result and graph in the Fitted
Distribution to the Selected Dataset didog box.
If the dataset you sdect has origind data, the diadog box will 1ook like the figure

on the next page.
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If the dataset you select does not have origind data, the didog box will 1ook like:

Fitted Distribution to the selected dataset M= B
 Statu = Statistical Tests
e DieEsizi Fitting a Distribution for NoData Name 2 [l Test
IN oD'ata Mame 2 alue
1.0 ID
Current Distribution
ILognormaI [Eritic:al alie: &t )05
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IMLE ID
£
= Fassad ar ot
| 06 I—
Output 3
- Ou 2
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tean. of Lnx] g —dndersan-arling Test——
T 04+ alue
ID.S =
E 0
Std. Dev. of Ln(x] 5
[Eritic:al alie: &t )05
0.25 0.2+ Sigrificant Lewel
IEI
0.0 I I I I I Fagsed|an Mot ?
(I} 07 1.4 20 27 34 I

Cancel |

Note 1: Inthefirst case shown on the previous page, the user chose Dataset 1, and the
“Auto” option for the distribution choice, and MoMM as the parameter estimation
method. Users cannot modify any information inside the dialog box except for
editing the graph.

Note 2: Sincethereisno origind data available in the second case shown on the
previous page, the program will only show the ditribution that was specified by
the user and cannot show any data.

If you want to edit, save, print the graph, please see “Working with a Graph” on

page 100.

10.2 Visual Comparison of Fitted Distributions with a Chosen Dataset

AuvTool implements afeature which alows usersto visudly compare different

fitted distributions to a chosen dataset. To invoke this fegture:
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Click the Show All button on the row of the dataset you want to choose

The program will display the graphs of different fits on the following Show

All didog box asillugtrated on the next page:
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Note 1: The Show All didog box is not available for the cases which do not have

origind data
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Note 2: No graphswill be displayed when the distribution types cannot be used to
describe adataset. For example, in the figure of the previous page, the graph of
the beta distribution is not available because not al vauesin the dataset fall

between O and 1.

10.3 Entering Uncertainty Analysis Module

In the “Batch Andyss’ module, there are two ways to enter the “Uncertainty

Andyss Bootsrap Smulation” module. Oneisthat you can click on the Bootstrap

button ingde the batch analysis data and property sheet; another is that you can click the

on Batch Bootstrap. .. button on the left-bottom corner of the Batching Fitting didog

box. The differenceisthat bootstrap simulation will only be done on the dataset located
at the button row for the former, while the later will contain al datasets insde the batch
analysis data and property sheet.

In elther case, the program will bring a popup Bootstrap Simulation didog box
with three tab- pages to the screen. More information on uncertainty analyss can be

found on “Uncertainty Analysis. Bootstrgp Smulation” on page 63.

10.4 Variability Analysis Result Summary for All Datasets

After you have reviewed or modified the sdlection of parametric probability
distributions and parameter estimation method, you can obtain a summary of the type of
digtribution sdlected, parameters of the parametric probability distributions associated
with each dataset, the parameter estimation method used in the case of parametric
digtributions, and goodness- of-fit Satistica test resultsin the case of parametric

digributions. To do this;
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Click the Atting Result Summary button on the |eft-bottom corner of the

Batch Fitting window.
The program will display apopup Fitting Result Summary didog box. More
information can be found on “Variability Andyss Result Reporting” on page

79.

10.5 Uncertainty Analysis Result Summary for All Datasets

After you have reviewed or modified the sdlection of parametric probability
digtributions and parameter estimation methods for al datasets, you can obtain a
summary of the uncertainty in the mean and standard deviation for al datasets. To do
this

Click the Uncartainty Result Summary.... button on the Ieft-bottom corner of

Batch Fitting window.
The program will display a popup Uncertainty Analysis Summary didog box.
More information can be found on “Uncertainty Analys's Result Reporting”

on page 84.

10.6 Savingthe Current Batch Analysis Data and Property Sheet

Y ou can save for future andyss your choices made on the datasets by saving the
current Batch Analysis Data and Property Sheet to an AuvToal file format.
To save the current data sheet:
Click the Save... button on the left-bottom corner of Batch Fitting window.

The program will display a Save as file didog box.
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Enter afilename with an extenson of “.ss3”. Click the Save buttonin the

Save as didog box.

10.7 Loading the Existing Batch Analysis Data and Property Sheet

Y ou can load the files describing the batch analys's information back to the Batch
Analysis Data and Property Sheet. However, before you can do any further andyss, you
aso need to load the file containing the corresponding origina datasets into the AuvTool
main sheet. If there exists some cases without the origind data in the Batch Analysis
Data and Property Sheet, you aso need to link the digtribution information file to the

“Link Didgribution” module.

To load the Exigting Batch Analysis Data and Property Sheet:
Click the Load... button on the left-bottom corner of Batch Fitting window
The program will display an Open file didog box.
Choose the file name you want to load, click the Open button in the Open

didog box.

10.8 Automatic Batch Analysis of the Sampling Distribution
Data for Statistics of I nterest

AuwvTool nat only provides asummary of uncertainty in the mean and standard
deviation, but also includes a feature which dlows users to do further analyss regarding
the sampling distribution data from bootstrap smulation for selected Satigtics of interest.
This feature enables users to fit a parametric probability distribution to the smulated data
for the sampling distribution of the mean, standard deviation, and digtribution parameters.

In the “Baich Analyss” module, the program provides an automatic batch caculation to
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accomplish these tasks. By smply invoking the fegture, the program will do batch
bootstrap smulation for dl datasets insde the Batch Analysis Data and Property Sheet,
autométicdly find the best parametric probability distribution modd to fit to the statistics
of interest for dl datasets, and report the analysis results.
Todo this
Sdlect the parameter estimation method for the sampling distribution by
clicking one of two radio boxes on the right-bottom corner of the Batching
Fitting window. The program will set MOMM as the default parameter
estimation method.
Enter the replication number, which refers to of the number of bootstrap
sample that will be amulated for bootstrap smulations. The program sets 200
asthe default number. However, larger vaues will give more numericaly
dtable results at the expense of longer run-time,

Click the Uncertainty Sampling Summary..... button on the right-bottom

corner of the Batching Fitting window. The program will display the
Summary on the Fitted Distributions to the Statistics of | nterest didog box.
More information on the summary can be found in the “Uncertainty Anaysis

Result Reporting” on page 84.

WARNING: The user of AuvTodl is cautioned thet the availability of a batch mode
technique for choosing a distribution based upon the K-S test is not a substitute
for the use of judgment. The K-Stedt is based upon a specific criterion which

may or may not be important to a particular andyst or decison maker in the



context of a pecific problem. The K-Stest does not screen for results that may
be physicaly implausble, such as a probability of sampling negative vaues for a
quantity that must be non-negative. The gppropriateness of selection of a
distribution depends on the data qudity objective of each andlys's, which may
differ from one Stuation to another. Therefore, uncritica gpplication of the batch
mode feature of AuvTool for seeking abet fit distribution islikely to lead to
ingppropriate selection of a probability distribution modd in some cases. 1t isthe
user'sresponsbility to evaluate the automatically selected parametric
probability distribution for appropriateness with respect to the user'sown

criteria and needs.

Note 1: Inthe automatic batch analyss, the program assumes that the replication number
(number of bootstrap samples) of the bootstrap smulation for dl datasstsis the
same, and that the number of sample for estimating the variability for eech
dternative frequency digtribution is the same as the replication number.

Note 2: Recommended that vaues for the replication number of the bootstrap smulation
are from 200 to 2000.

Note 3: The program provides a module which alows users to sdect parametric
digtributions to fit to the sampling data for the satistics of interests. For more

information, please see the “Uncartainty Analyss Bootstrap Simulation” module

and “ Analyzing the Sampling Data for the Statistics of Interes” module.

10.9 Exiting the Batch Analysis Module
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Y ou have two ways to exit the module:
The OK button on the Batch Fitting window.

Click the Close icon of the right-top corner of the Batch Fitting window.

56



11.0 ENTER OR LOAD DISTRIBUTIONSINFORMATION
WITHOUT ORIGINAL DATA

For some quantities, a user may know the type of parametric distribution that
others selected as a best fit to a dataset, but may not have access to the data set itself. As
long as sufficient information about the fitted didtribution is available, it is fill possble
to estimate uncertainty in sdected atistics and regarding the CDF of the parametric
digtribution. The minimum data requirements include the type of digtribution (i.e.,
normal, lognormal, beta, gamma, Weibull, uniform and symmetric triangle distribution),
the numerica vaue of the two distribution parameters, and the number of data points that
were used in the dataset from which the parameters were etimated. The *Link
Didributions” module introduced in this section provides away for a user to enter
information about a distribution even though the origind data are not avallable. In ture
this enables users to do uncertainty analys's even though the origina data are not
avalable. In thissection, you will learn how to provide the distribution information to
the AuvTool for uncertainty analysis use.

Y ou can enter the “Link Didributions” module by pulling down the Batch M ode

pull down menu and selecting Link Digtributions.... The program will display the Link
the Distribution Information of Variables without the Original Data diadog box shown
on the next page.
Y ou can provide the digtribution information viafour ways. Y ou can enter
information by keyboard, load data from an existing AuvTool disk file, import data from
other file formats or use the Window copy and paste command to provide the necessary

information.

57



Link the distribution information of variables without the original data

: ] First Second A o Estimation =
“arighle Mame Sample Size Parameter Parametar Distribution tethod
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g
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11 ]
12
13
14
15
16 ~
| | LH
Link Distribution Infarmation | Ok I Cancel I / \

Link Distribution
sheet

. Note 1. Each row represents the distribution information for one varigble

11.1 Brief Explanation of Input Specification of Columns

There are 9x columnsin the Link Distribution sheet. The input specification for

each column isintroduced as follows:

Variable Name: In this column, you can specify any namefor the varigbles you
areandyzing. Thereisno limit for your variable name length.

Sample Size: In this column, you should provide the number of data points for
the origind data for the known digtribution. In some cases, you might not
have such information. However, you may aso enter any vaue for
sample Sze you wish to explore how the range of uncertainty in sdlected
daidicsisinfluenced by samplesize. A suggested vaue when the

sample sizeis unknown but believed to be smdl is 5.
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First Parameter: please seethe“AuvTool Conventions’ on page 20 for more
detalls.

Second Parameter: please seethe“AuvTool Conventions’ on page 20 for more
detalls.

Distribution: In this column, you should provide the distribution type. You can
enter ether the digtribution name or the distribution code representing the
digtribution. The following tables specifies the input for the column:

Table 11-1. Input Specifications for the Distribution Column
Digtribution Name Digtribution Code

Normal

Lognormal
Beta

Gamma

Weibull
Uniforma

Triangle
Note: Didribution name is not case sendtive.

OO B[(WIN|F|O

Estimation Method: In this column, enter the codes to represents the estimation
method. 0 standsfor MoMM, 1 for MLE, and if you have no information
for the estimation method, enter —1, AuvTool will by default assgn

MoMM to the latter case in uncertainty analyss.

11.2 Input Distribution Information from the Keyboard

By following the input specifications introduced above, you caninput the
didribution information by moving the cursor (highlighted cdll) to a cell and then typing
the corresponding contents required for the cell. Using the right arrow to move the cursor

to the next cell at the row you are working on to get other informetion. After finishing dl
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inputs for one variable, press the <Enter> key to move to the next row to input the
digribution information for other variables. Repesting this process until you finish inputs
for dl varidbles. If you want to change the datain a cdll, just move the cursor to the cell,

type another vaue and press <Enter>.

11.3 Loading Existing Distribution Information from a File

Y ou can load the exigting didtribution information filesinto the Link Distribution
shedt. Inthismodule, AuvTool support three file formats: AuvToadl file format;
Microsoft Excel ™ 97 file format; and tab-ddimited text file. To load afile

Click the Link Digribution Information... button of the left-bottom corner of

the Link the distribution information of variables without the original data
didog box.
The program will diplay the following Choose File Format didog box:

Choose File Format |

" AuvT ool File Format
" Microzoft Excel 97 File Format

= Tab-Delimited Text File Format

Sdect the format of the file you want to open; then Click the OK button.

The program will display a standard Open File Dialog as shown in the “Data
Entry, Importing and Exporting” module on the page 22.

Enter the file name and click the Open button. The program will load the

exiding digribution filesinto the Link Distribution sheet. An example Link
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modules. The user can find thisfilein the working directory of AuvTool.

and other

Note 2: After you load the digtribution files for the variables without origind data, you

can do uncertainty analysis for these variablesin the “Batch Andyss” module.

However, you need to exit the “Link Didributiori’ module before you do further

andyds.
Link the distribution information of variables without the original data
Yariable Narme Sample Size Parl;l::teter Pgre;rﬁg?er Distribution Ef;g?hi“c?n

1 [MoData MName 1 15 10.0 5.0 Maormal 1]

2 |NoData MName 2 20 05 0.25 1 1

3 |NoData Name 3 20 205 10.0 Garmma -1

9

5

5

7

g

|

10

11

12

13

14

15
o | il

| Link Digtribution Informnation I Ok Cancel I

Note 3: For any operations on the sheet, please see “Working with a Sheet” on page 96.



11.4 Exiting the Module

Y ou have two ways to exit the Fitting Distribution module:
If you want to load the distribution information for uncertainty analyss, click
the OK button in the window. The program will automaticaly link the
information to other modules. Thisinformation will be used in the “Batch

Andyss’ and “Uncertainty Andysis” modules.

If you do not wart to load the digtribution information for further andyss, just
click the Cancel button. The program will exit the window without passing

any information to other modules.
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12.0 UNCERTAINTY ANALYSIS: BOOTSTRAP
SIMULATION

In this section, you will learn how to do uncertainty andlys's using bootstrap
gmulation.

Y ou can enter the “ Uncertainty Andlyss: Bootstrap Simulatiori’” module by
clicking on the Bootstrap button on the Fit a Single Distribution window, or by clicking

on the Batch Bootstrap. .. button on the left-bottom corner of the Batch Fitting window,

or by dicking the Bootstrap button insde the batch analysis data and property sheet on
Batch Fitting window. More details on how to enter the module can be found in the
discussion for “Enter the Uncertainty Analysis Modul€’ in the section of

“Characterization of Variability: Fitting Digtribution Dataset by Dataset” on page 36 and
in the section of “ Characterization of Variability and Uncertainty: Batch Andyss’ on

page 44.

Regardless of how you enter the “ Uncertainty Andyss. Bootstrgp Simulation’

module, the program will pop up aBootstrap Simulation window as shown on the next
page. There are three tab-pages shown at the top within the Bootstrap Simulation
window, which are the “Bootstrap Simulation Graph” page, the “Bootstrap Simulation
Data” page, and the “Fitting Uncertainty Sampling” page.

The program will, by default, show the probability bands of the first dataset or
variable of the dataset listed on the “Bootstrap Simulation Graph” page. The probability
bands depict a 50 percent, a 90 percent, and a 95 percent confidence interva of the CDF
of the digtribution fitted to the data. The user can display other variables by sdecting the
desred variable or dataset listed in the combo box on the |eft-top corner within the

“Bootstrap Simulation Graph” tab page of the Bootstrap Simulation window.
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Note 1: The abovefigureisfrom the Batch Bootstrap button within the Batch Fitting

window. There are five datasets which have origina data and three datasets
without origina data. The following figure shows the example dataset name list

in the dataset combo box:



— lnput
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D atazet 1 j

Dataszet 2
Drataszet 3
Drataszet 4
Dratazet &
MaData Mame 1
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Note 2: The program, by default, sets the number of bootstrgp smulation replications as
200 and the number of samplesto smulate variability for each dternative
frequency distribution as 200. However, users can change these two numbers,
and redo the bootstrgp smulation accordingly. The alowable range for each of
two numbersis from 200 to 2000. It isnot necessary to dways keep the two

numbers the same.

Note 3. The probability bands are not available for the empirica distribution.

Note 4: If you want to do any editing for a graph, please see the section “Working with a

Graph” on page 100.

12.1 Doing a Bootstrap Simulation

Bootstrap smulation is done separately for each dataset in the dataset list box.
Before you can do a bootstrap smulation, you must select adataset. To do this:
Pull down the dataset combo list box as shown on the previous page, and

click on the desired dataset name.
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The program will update the information in the current distribution type
labeled edit box and the one in the current the estimation method
labeled edit box for the selected dataset.

Change the bootstrap smulation parameters as introduced above, if
desired.

Click the Go button on the left-bottom corner of the “Bootstrap
Simulation Graph” page. Thedisplay will be updated to show the
probability bands of the fitted distribution or uncertainty estimate of the
datistics you chose for your selected dataset. 1t might take some time to
get the results, which depends on the speed of your computer, the
parameter estimation method used for the selected dataset, and the values
you choose for the bootstrap smulation parameters.  In rare cases, if you
use MLE for beta, gamma and the Webull digributions, and if the delay
seems too long, it could be because of afalure of the nonlinear
optimization method. |If this Situation occurs, please see the

“Troubleshooting” section on page 118.

12.2 Brief Explanation of the Graphical Displays

The graphicd results avalable in the “Bootstrap Simulation Graph” page are of

two main types.

1.

Probability Band: Shown here are 50 percent, 90 percent and 95 percent
probability bands for the parametric distribution fitted to the dataset for the
currently selected variable. The method by which the probability bands are

caculated is described in the accompanying technical manua. These
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probability bands depict a plausible range which may enclose the “true’ but
unknown distribution. For example, the 95 percent probability band may be
thought of asa 95 confidence interval. Thisinterva has a 95 percent
probability of enclosng the true but unknown digtribution.  The probability
bands tend to be wider in range with very small datasets and/or in Stuations
with large variation within the available sample of data. From the probability
bands you can obtain a confidence interva for any percentile of the
digtribution.

. Uncertainty of Statistics: If you dick on the Uncertainty of Staigticsradio

button on the right hand side of the “Bootstrap Simulation Graph” page, you
will obtain agraphica display of a probability digtribution for a sdected
detistic of the current variable. A datistic isafunction of arandom dataset.
For example, amean, standard deviation, or distribution parameter is
cdculated from the random sample of data. Any vaue cdculated from a
random data set isitsdlf random. A probability distribution for adatistic is
referred to asa“ sampling distribution.”  Sampling digtributions are the basis
for congructing confidence intervas. The AuvTool program displaysfor you
the sampling distribution of the Satigtic you select from the Uncertainty of
Statigtics pull down menu on the lower right of the “ Bootstrap Simulation
Graph” page. The 95 percent confidence interval for that Satistic isalso
shown, and it is based on the range from the 2.5 percentile to the 97.5"

percentile of the sampling distribution.
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12.3 Switching Between Graphs of Uncertainty and Probability Bands

To switch between graphs of probability bands and of uncertainty in gatistics,
select the gppropriate radio button on the right Sde of the “ Bootstrap Simulation
Graph” page the under the “ Graph of” text.

1. If the AuvTool program isdisplaying the probability band of avariable, click

the Uncertainty of Statistics radio button. The program will switch to show

the graph of uncertainty for a sdlected Setigtic. By default, the graph will

disolay the uncertainty in the mean as the following figure named the

Uncertainty window.

Baokran Skl eon Graph Eicabirap Simidaion Dala | Fitrg Uncatsidy Sanping Disthuions |
=
e Uneartainty in the Mean for Datasst 1 i Data
[Fora 1 = Farhis Uncertainty Range

[ 35 Partert

et [rewbuion Tros B 90 Percert

e A+ R 50 Percert
Cuneed Estination Meitiod

LA l i=p Gieph ol
Hanerd b £~ Pibakdy Band
E oa Uty ol Shatsics
Hooixirep Fausmeste: _E Ll st by o 5 Lt
Mo, O Azplicstan [B) Stalizla
! g slice
L] B Hasn -|
: (=]
Ho For'Wasablty
[ 02+ 755 Corlidenpe ke
Sanpls Sins From  [CLETS4T 34781 5647
|1III
oo I I } } | T F'am
oo 0+ 0.B 1.2 16 20
Go
b e Cancel | Aok ] Hele

Bootstrap Smulation: Uncertainty Graph
Note: You can change the type of statistics whose uncertainty is displayed by pulling
down the combo list box labeled Statistics and by clicking on one of the Satistics.

The following figure displays the combo list box.
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2. If the programis showing a graph of uncertainty for agatistic, click the

Probability Band radio button to switch to adisplay of the probability bands

for the fitted digtribution for variability.

12.4 Displaying and Saving the Bootstrap Simulation Data

AuvTool provides the bootstrap smulation data. To display or save the data,

click the“Bootstrap Simulation Data” tab page. The program will display the following

Bootstrap Simulation B=
Bootstrap Simulation Graph Bootstrap Simulation Data | Fitting Unicertairty 5ampling Distributions I

The current dataset: IDataset 1 |

25 % B0% 25 % B0 % B % 95 % 975 % Mean Standard First 2

Percentile | Percentile | Percentile | Percentile | Percentile | Percentile | Percentile Dievigtion Patameter | P
110023160 0.034338  0.096004 0160038 0.231053  0.366725 0.408057 0.704254 0.223956 0.792278 31
|2 |0.047509 0071223 0137527 0.205579  0.280050  0.405443 0.451596 0.895798 0.247614 1.010924 34
|2 |0.064202 0.086962  0.1E770E 0228513 0.306748  0.430458 0.485965 0.678882 0.224000 0.758898 32
|4 |0.079229 0.096527  0.184829 0248279  0.328989  0.461568 0.500799 0.939681 0199391 1.025726 49
|5 |0.083546 0111032 0157000 0264167  0.343204  0.475061 0515790 0.865954 0.233184 0.955657 4.3
|6 |0.097568 0122677 0.210283 0282690  0.358487 04587119 0.534432 0.951654 0.268971 1.050606 40
|7 [0.107160 0128767  0.223182 0.298085  0.37331 0.497642 0.546086 0.764525 0246844 0.840814 34
| & [0117020 0138630 0.231519 0.309430 | 0.384932 0511008 0.543029 0.905269 0.220701 1.003090 39
|9 [0.11585943 0143779 0.242623 0.316065 | 0.393938 0525308 0.559793 0.906077 0.247277 0.993084 42
10 10119963 0152635  0.250433 0325500 | 0.401833 0529102 0.563225 0.934639 0.263095 1.043014 36

0132876 0153600 0261619 0335413 | 0.4089582 0546220 0.589558 0.766579 0.292287 0.860379 249
0136227 0166995  0.268153 0344063 0419143 0549117 0.595928 0.905737 0300435 1.011235 33

ra

| 13 |0.154458 0172261 0277745 0357320 0426745 0560266 0.600910 0.843718 0176350 0913447 55
| 14 {0.160772 0177864 0.283435 0.359589  0.436004 0568513 0604215 0.864943 0.230747 0.954605 40
| 15 {0.164733 0182892 0.287071 0368884 0442725  0.572844 0.607105 0.834175 0.335634 0.968947 21
| 16 |0.169328 0188666 0.293885 0375746 | 0.447965 0575187 0611011 0.964597 0188018 1.042179 57
|17 [0.170479 0192741 0.298169 0378252 0454727 0570656 0612767 0.861786 0.260408 0.966500 33

18 |0.178660 0185722 0302213 0.384481 0461037 0585521 0619927 0846587 0.269452 0.963425 28

w

0184435 0.203415  0.307198 0391115 0467120 0.590677 0630218 0.734269 0.264536 0.819336 33
0187437 0205443 0.314704 0.395880  0.473408 0590814 0.635106 0.714347 0.2580859 0.812667 26
0187502 0211917 0318298 0401261 0.477621 0.600088 0.633040 0.863370 0.2322086 0.946232 44

ra
=

i)

22 101590944 0216223 0.323108 0406635  0.483535 0601144 0.643577 0.845724 0.228619 0.930440 42
"il’) nannanc nainnea n2aniia n 4123734 0 Aannad necno33c ncA3AnA I nnonnAco nAanaann nnonecan Elﬂ

ak I Canicel Apply | Help |
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These data include the 2.5%, 5.0%, 25%, 50%, 75%, 95%, 97.5% percentiles that
represent probability bands, these probability bands can be used to construct confidence
intervas of the CDF of the distribution fitted to the data. For example, the 95 percent
confidence interva for the CDF is enclosed by the 2.5% and 97.5% percentile bands.

The sampling distribution data for the mean, standard deviation and the distribution

parameters for the current dataset being analyzed are also given.

Notel: The sheet only displays the bootstrap smulation data for the dataset that the user
isandyzing. If you want to display data for another dataset, go back to the
“Bootstrap Simulation Graph” page, select the desired dataset, do the bootstrap

smulation, and then come back to the “Bootstrap Simulation Data” page.

Note 2: For the“Firs Parameter ” and “ Second Parameter” definitions inside the above

the datashest, please see “ Didribution Definitions and AuvTool Conventions’ on

page 18.

Note 3: To save the current data sheet or to do any operations on the datasheet, please see

“Working with a Sheet” on page 96.

12.5 Entering the M odule of Analyzing the Sampling Data of Statistics
of Interest

After you have done a bootsirgp smulation, you can obtain the sampling

digtribution data for the mean, standard deviation, and the parameters of the fitted
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digtribution. 'Y ou might want to fit parametric digtributions to the sampling distribution
datafor the satistics of interest. AuvTool offers afeature to do this. To enter the module

of “Anayzing the Sampling Data of Statistics of Interet”, click on the “Fitting

Uncertainty Sampling Distribution” tab page within the Bootstrap Simulation window.

For more information on the module, please see the section on “Andyzing the Sampling

Data of the Statistics of Interest” on page 72.

Note: If you tried to enter the module without having finished a bootstirap smulation for
some datasets or variables, the program will provide a warning message box to
show you the datasets or variables for which bootstrap smulation has not been
completed. You can go ahead to do the andlysis of fitting distributions to the
sampling data for those datasets for which bootstrap smulations have been done.
However, you cannot do such an andysis for the datasets for which bootstrap
smulations have not been done. Y ou can go back to the “Bootstrap Simulation

Graph” page to do the bootstrap smulation for such datasets.

12.6 Exiting the Module

Y ou have two ways to exit the “ Uncertainty Andyss. Bootstrap Simulation”

module
Click the OK button on the Bootstrap Simulation window.

Click the Cancel button on the Bootstrap Simulation window.
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13.0 ANALYZING THE SAMPLING DATA OF THE
STATISTICSOF INTEREST

In this section, we will describe how to fit a digtribution to represent the sampling
digtribution data of the gtatigtics of interest that were obtained from bootstrap smulations
for the datasets or variables that you are andyzing. Bascdly, thismoduleisvery smilar

to the “ Charterization of Variability: Fitting Didtribution Dataset by Dataset ” module on

page 36. The main difference is that the former andyzes the sampling digtribution deta
of datistics of interest from bootstrap smulation for a chosen dataset, while the later
focuses on characterizing variability for an origind datasst.  Ancther difference isthat
this module dso has a feature which can automaticaly help usersto choose a best fit to
the sampling distribution data of a statistic, while the later does not.

Before you can enter into the module of “Analyzing the Sampling Data of the

Statigtics of Interest”, first you need to enter into the module of “Uncertainty Andyss.

Bootstrap Smulaion” Pleaserefer to the “ Uncartainty Andyss: Bootstrap Smulatior”

module on page 63 for more details. When the “ Uncertainty Andyss Bootstrap

Smulaion’” moduleis active, thereisaBootstrap Simulation window with three tab-

pages shown as on page 72.  From there you can enter into the “ Andyzing the Sampling

Data of the Satistics of Interest” module by dicking on the “Fitting Uncertainty

Sampling Distribution” labeled tab page. The program will go to the “Fitting
Uncertainty Sampling Distribution” page, which is shown on the next page:

This module provides two different parameter estimation methods: MoMM and
MLE. Thismodule dlows you to visudize your own sglection of parametric
digtributions in comparison to actual data and presents the K-S test and Anderson Darling

test results to help you choose a good fit.
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WARNING: The user of AuvTodl is cautioned thet the availability of a batch mode

technique for choosing a distribution based upon the K-S test is not a substitute
for the use of judgment. The K-Stest is based upon a specific criterion which

may or may not be important to a particular andyst or decison maker in the
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context of a specific problem. The K-S test does not screen for results that may
be physicdly implausible, such as a probability of sampling negative vaues for a
quantity that must be non-negative. The gppropriateness of selection of a
distribution depends on the data qudity objective of each andlys's, which may
differ from one stuation to another. Therefore, uncritical application of the batch
mode feature of AuvTool for seeking abet fit distribution islikely to lead to
ingppropriate selection of a probability distribution modd in some cases. 1t isthe
user'sresponsgbility to evaluate the automatically selected parametric
probability distribution for appropriateness with respect to the user'sown

criteria and needs.

Note 1: Whenever you enter into the module, if there are some datasets for which
bootstrap smulations have not been completed, the program will provide a
warning message box to tell you which datasets have not been analyzed using
bootstrap smulation. Y ou will not have sampling distribution data to andlyzein
this module for such datasets. If you want to andyze the sampling distribution
data of statistics of interest for such datasets, you will need to go back to the
“Bootstrap Simulation Graph” page to do bootstrap smulation. See the module

of “Uncertainty Anadysis Bootstrap Smulation” on page 63 for more details.

Then come back to the module to complete analysis on those datasets.

Note 2: Initidly, AuvTool assgns“Auto” to the Distribution Type labeled combo list

box for dl atistics of interest and for dl datasets. This meansthat the program
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will automaticaly help usersto choose abest digtribution for the statistics of
interests if users accept the default settings. In addition, the program uses

MoMM asthe default parameter estimation method.

Note 3: For some digtribution types, MLE or MoMM and A-D tests are not available.

Please refer to Table 9-1 and Table 9-2 on pages 40 and 41, respectively

Note 4: For some datasets, particular distributions cannot be used to fit to them. For
example, lognorma, gamma and Weibull distributions cannot be used to describe
datasets in which there are some negative val ues, and the beta distribution cannot
represent a dataset in which some vaues are outside of therangefromOto 1. If
such stuations occur, the AuvTool will provide amessage box to suggest thet

users choose other distributions.

Note 5: The data and parametric digtribution are shown in terms of cumulative
probability (on the Y-axis) versus vaues of the sampling dataset (on the X-axis).
Cumulative probahility is the probability that arandomly sdected vaue from the
digtribution will be less than or equd to the fractile of the distribution associated

with the specific value of cumulative probability.

Note 6: On graphsthat depict the origin of the X-axis, a spurious symbol appears a a

cumulative probability of zero and an x-value of zero. Thisisnot an actua data

point; it isan artifact of the graphics routine used at thistime.
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Note 7:

Note 8:

13.1

gdidic:

Each graph depicts both the available sampling data set, shown astriangular data
symbols, and the parametric distribution, shown as a smooth line. The legend of
the graph indicates the sample size and the type of parametric digtribution
currently selected. The graphica display dlows you to visudize both the deta
and the parametric digtribution. Some disagreement will typicaly be evident
when comparing the distribution to the data. The program gives you a capability
to select from severd dternative parametric distributionsin most cases. You can

choose the one that has the best fit in your opinion.

If you want to edit a graph, save agraph as afile, or print a graph out, please see

the section “Working with a Graph” on page 100.

Fitting a Distribution for a Statistic

Tofit aparametric distribution to a sampling distribution data set for a selected

Select adataset by pulling down the Data Sets labeled combo list box menu on
the top-left corner podtion of the “Fitting Uncertainty Sampling Distribution”
page, and click on the dataset name you want to choose. The program will

update the information of the Sampling Size labeled box and the Fitted
Distribution labeled edit boxes for the corresponding dataset you chose.

Sdect adatistic of interest by pulling down the Statistics of I nterest |abeled

combo list box menu on the left Sde of the module as shown bdow:
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Statigtics of [nterest

bean j

Standard Deviation
First Parameter
Second Parameter

Sdect adigtribution to fit to the sampling distribution deta for the chosen
datistic by pulling down the Distribution Type labeled combo list box menu
on the left Sde of the modue as shown below:

Diztribution Type

I.-'-‘-.utn:n j

Maormal
Logromal
Beta

3amma
bl

Inifarm
’7 Triangle —‘
Empinical

Sdlect an estimation method in the Estimation M ethod radio box group by

clicking on one of them.

Click the Go Fit button to fit the chosen digtribution to the sampling
digtribution data for the gatistic of your chosen dataset using the estimation
method you chose. The graph will be updated autometicaly and the

estimation results and goodness-of-fit test results will also be updated.

13.2 Summarizing the Fitted Distributions for the Statistics of I nterest

AuvTool provide amodule to summarize the digributions fitted to the sampling
digtribution data for the satistics of interest. 'Y ou can enter into the module by clicking

on the Uncertainty Didribution Summary.... button on the right- bottom corner of the

“Fitting Uncertainty Sampling Distribution” page. The program will display the

Summary on the Fitted Distributions to the Statistics of I nterest dialog box. More
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information on the summary can be found in “ Uncertainty Analysis Result Reporting” on

page 84.

13.3 Exitingthe Module

Y ou have three ways to exit the “ Andyzing the Sampling Data of the Satidtics of

Interest” module.
If you just want to switch to the other pages within the Bootstrap Simulation
window, click one of them on the page tabs.
If you have completed dl analyses and aso want to exit the * uncertainty
andyss’ module
Click the OK button on the Bootstrap Simulation window.

Click the Cancel button on the Bootstrap Simulation window.
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14.0 VARIABILITY ANALYSISRESULT REPORTING

The purpose of the “Variability Analyss Result Reporting” moduleisto

summarize the sdected results of variability anaysis for the user.

Y ou can enter the module ether by clicking on the Fitting Didribution

Summary... button at the bottom of the Fit a Single Distribution window or by clicking

on the Ftting Didribution Summary... button & the |eft-bottom of the Batch Fitting

window. When you click on ether of them, the program will display the following

Variability Analysis: Fitting Distribution Summary window:

If checked, the summary table will
include the digtribution information
for those datasets without origina
data

Ppricting Result Summary

[ Inélided Yariables without ariginal data

Dataset Name Mo O_f Data | Distribution | Estimation First Second I<;
Paints Type hethod Parameter | Parameter -
Dataset 1 10 Wikl koment 081730 3.731494
Dataset & 20 Lognormal  Morment -0.071549 0.54696
Dataset 3 50 Lognormal  Moment -0.11336 050263
Dataset 4 1000 Lognormal  Moment -0.12959 047275
Dataseth 10 Marrnal toment 0.65092 0.33035

et L= == GV I (= S R I e )

rs

0k | Cancel |

Variability Analysis: Fitting Distribution Summary window (1)

The program, by default, will only display the fitting result information for those
variables with origind data. However, if desired, users can dso display the distribution

information for variables without origina data by clicking on the check box within the
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Yariability Analyziz: Fitting Result Summary

[ Included Yariables without original data

First Secand KS Test Anu::!ersu:un— K3 Test AD test =
Farameter | Parameter Darling Test |Passed or Mot|FPassed or Mot -
0.91730 373194 013717 0162180 Passed FPassed
-0.07159 0.54696 0.14786 0.465020 Fassed Fassed
-0.11336 050263 0.09052 0.317267 Passed FPassed
-0.12989 047275 0.01583 0.306336 Fassed FPassed
0.65092 0.33035 0.13662 0.205622 Fassed Fassed

[ e N (e g ) O P T

Cancel |

Variability Analysis: Fitting Distribution Summary window (2)
above window. The figure on the next page displays the distribution information for all

variables included in the example used in the User’ s Guide. The example was introduced

on page 23.

Note 1: The figure shown on the next page comes from the Batch Fitting window.
Therefore, in the example, the check box labeled “Included variables without
data’ isenabled. If the Variability Analysis: Fitting Distribution Summary
window is opened from the Fit a Single Distribution window, then the check box
will be disabled.

Note 2: For those variables without origind deta, there are no K-Stest or A-D test

results available. The cdls associated with the tests will be marked as“ NA”.
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Yariability Analyziz: Fitting Result Summary

¥ Included Y ariables withaut ariginal dats

Dataset Name i [= O_f Data | Distribution | Estimation First Second I<;
Foints Twpe hethod Farameter | Parameter -
1 |Dataszetl 10 Weibull Moment 0.91730 3.73194
2 | Dataset? 20 Lognormal  koment -0.07154 0.54646
3 | Dataset 3 50 Lognormal  |Moment -0.11336 0.50263
4 | Dataset 4 1000 Lognormal  |Moment -0.12989 0.47275
5 | Dataseth 10 Mormal bMoment 065032 0.33035
£ |MNoData MName 1 15 Marmal hMorment 10.00000 5.00000 Ml
7 |MoData Name 2 20 Lognormal  MLE 0.50000 0.25000 A
g |MoData Name 3 2h Gamma [ 20.50000 10.00000 M
4 -
J o

Cancel |

Variability Analysis: Fitting Distribution Summary window (3)

14.1 Brief Explanation of Columnsin the Fitting Result Summary
Table

The following briefly introduces what each column in the summary table means:

Dataset Name: In this column, the variable names are listed for the variables you
andyzed.

No. of Data Points: The number of data points are given for each dataset.

Digtribution Type: The distribution type used to represent the corresponding
dataset is indicated.

Estimation M ethod: The estimation method used to estimate the parameters for
the fitted digtribution is given. Typicdly, there are two available
estimation methods, MLE and MoMM, which are marked as* MLE” and

t” in the corresponding cells. For those variables without origina

data, there is no information available in some cases regarding which

81



method was used to estimate the parameters, and the corresponding cell
will be marked as“NA”.

First Parameter and Second Parameter: Thefitted digtributions parameters are
given for each variable. Please see the “ Didribution Definitions and

18 for more details.

KStest: TheK-Stest gatistic vaueisreported for the fitted distribution.

Anderson-Darling test: The Anderson-Darling test satistic vaue is reported for
the fitted distribution. Since thistest is not available for the beta, uniform
and symmetric triangle distribution, the values are reported as “0.0” or “-
1.0” in such cases.

KSTest Passed or not: The corresponding cell will be marked as * Passed” or
“Failed.” If noinformationisavailable, “NA” will be reported.

AD Test Passed or not: The corresponding cell will be marked as “Passed” or

“Falled.” If no information isavailable, “NA” will be reported.

14.2 Exporting Fitting Result Summary Table

Y ou can export thefitting results to other file formats or to your applications.
Y ou can copy, save and export the fitting results summary sheet. Please see the section

on “Working with Sheet” on page 96 for more detalls.
14.3 Exiting the Module

Y ou have two ways to exit the Variability Analysis: Fitting Distribution

Summary window:
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Click the OK button on the Variability Analysis. Fitting Distribution
Summary window.
Click the Cancd button on the Variability Analysis: Fitting Distribution

Summary window.
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15.0 UNCERTAINTY ANALYSISRESULT REPORTING

AuwvTool reports three types of uncertainty analyssresults. They arer (1)
summary of the uncertainty in the mean and standard deviation; (2) summary of the
parametric disgtributions fitted to the sampling distribution data for the statistics of

interest; and (3) summary of resultsin aformat specidly used for EPA’s SHEDS modd.

15.1 Reporting Uncertainty in the Mean and Standard Deviation

Y ou can get areport regarding uncertainty in the mean and standard deviation by

clicking on the Uncertainty Result Summary.... button on the left-bottom of the Batch

Fitting window. The program will dislay an Uncertainty Analysis Summary window

such asthe example below.
Distribution E=timation kean kean kdean Std. =
Dtz H=me (2. O Dizitz Type tethod 2.5% Percentile Fean 7.5 Percentile | 2.5%_]
1 _|Dataset] 10 “Weibull tMoment 0688012 0.826736 0977089 0129
2 | Dataset2 20 Lognormal tMoment 0.835350 1.078356 1.385800 0.337
3 | Dataset3 a0 Lognarmal tMoment 0.553052 1.009503 1147866 0.376
4 | Dataset4d 1000 Lognarmal hMoment 0.9571584 0.932140 1.013923 0.448
5 | Dataseth 10 Mormal tMoment 0.415494 0.651158 0868226 017z
& |NoData Mame 1 15 Marmal toment 7497051 9.962655 12793174 3018
7 |NoData NMame 2 20 Lognarmal hMoment 1.519883 1.703602 1.893432 0.280
g8 |MoData Name 3 25 Garmma tMoment 187.924497 205114160 221.796368 31.04
3
10
I ——
12
13
14
15
16
17 -
| o]

kK | Cancel |

Uncertainty Analysis Summary window (1)
It may take awhile to get the reports, which depends on the speed of your
computer, the number of datasets you are analyzing, the bootstrap smulation parameter

vaues, and which parameter estimation method is used.



Uncertainty Analyziz Summary

Estirnation hdean hean Mean Std. Desiation | Std. Dewiation Std. Deviation -
hdethod 2 5% Percentile tean 97 5 Percentile | 2.5% Percentile tean 97 5% Percentile | _|
1 |Moment 0.688012 0.826736 0.977089 0.129039 0.237607 0.347369
2 |Moment 0.835350 1.078356 1.385800 0.337081 0.606995 1.081127
3 |Moment .883052 1.003503 1.147866 0.376882 0522093 0.733852
4 |Moment 0.951584 0.982140 1.013923 0.448970 0.490640 0536754
5 |Moment 0.415494 0.651159 0.868226 0.172858 0.3z20810 0.459982
£ |Moment 7.497081 9962685 12.793174 3.015366 4914352 5.864976
7 |Moment 1.519883 1.703602 1.893432 0.280687 0424432 0.628553
8 |Moment 187.924497 205.114160 221796368 31.040363 44766731 59 79676E
9
10
11 |
12
13
14
15
16
17 -
s | LlJ

Cancel |

Uncertainty Analysis Summary window (2)

15.1.1 Brief Explanation of Columns
Thefollowing gives a brief introduction to the columnsingde the Uncertainty
Analysis Summary window:

Dataset Name: The variable or data set name is given for the variables you
andyzed.

No. of Data The number of data points for each data set is given.

Digtribution Type: The distribution type used to represent the variability for the
corresponding variable or data set is shown.

Estimation M ethod: The parameter estimation method used to estimate the
parameters for the bootstrap samplesis given, either MLE or MOMM.

Mean | 2.5% Percentile: The 2.5" percentile of the sampling distribution of the
mean isgiven. Thisisthe lower bound on the 95 percent confidence

interva for the mean.

85




Mean | M ean: The mean of the sampling digtribution of the mean is given.

Mean | 97.5% Percentile: The 97.5" percentile of the sampling distribution of
the meanisgiven. Thisisthe upper bound on the 95 percent confidence
interva for the mean.

Standard Deviation | 2.5% Percentile: The 2.5™ percentile of the sampling
digtribution of the sandard deviation isgiven. Thisisthe lower bound on
the 95 percent confidence interva for the standard deviation.

Standard Deviation | M ean: The mean of the sampling distribution of the
gtandard deviation is given.

Standard Deviation | 97.5% Per centile: The 97.5™ percentile of the sampling
digtribution of the sandard deviation isgiven. Thisisthe upper bound on
the 95 percent confidence interva for the standard deviation.

15.1.2 Exporting The Uncertainty Analysis Summary Table

Y ou can export the uncertainty analyss results to other file formats or to other

gpplications. Y ou can copy, save and export the uncertainty analys's results summary
sheet. For more information on how to do this, please see the section on “Working with a

Sheet” on page 96.
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15.2 Reporting the Summary of the Fitted Parametric Distributionsto
Sampling Distribution Data for Statistics of Interest

Y ou can get summary reports for the results of fitting parametric digtribution to
sampling digtribution data for satistics of interest by dicking on the Uncertainty

Sampling Summary. .. button on the right-bottom of the Batch Fitting window or by

clicking on the Uncertainty Didiribution Summary button on the right-bottom corner of

the“Fitting Uncertainty Sampling Distribution” page of the Bootstrap Simulation
window.

Before the program will display the Summary on Uncertaintiesin Mean, Std.
Deviation and Other Statistics window, firg it will popup an Output to files? diaog box
to prompt users as to whether the smulation results will be output to files. By defaullt,
the program assumes that users are not planning to output the analyss results to files
here. If userswant to output the results to files, select the output the simulation results
to files labeled radio box by dlicking onit, and enter the directory and file names that the
andydsresultswill be output to. The program will automaticaly save the andys's
resultsin the format of the EPA SHEDS modd to the files after the smulations are
finished. Thefileswill indude two types of file formats: Excel "™ and Tab- Delimited
text files
Note: Even if users do not choose to output the Smulation results to files here, they ill

can save the analysis results after the Summary on Uncertainties in mean, std.

Deviation and other statistics window shows up. Users can export the andyss

results through the methods discussed in the section on “Working with Sheet” on

page 100.
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Output to hles ? |

" Do not output the results b file

' Output the simulation results to files

[irectony IE: Wi T ool _werd SavE..... |

Output to files Didog

After the Output to files? didog box disgppears, it may take awhile to get the
reports. The time involved depends on the speeds of your computer, the number of data
sets you are anadyzing, which parameter estimation method is used, and the bootstrap
smulation parameters. When dl relevant calculations are done, the program will display
the Summary on Uncertaintiesin Mean, Std. Deviation and Other Statistics window.
Inside the window, there are two kinds of sheets. One presents the analysis results on the
sampling digtribution data especidly for EPA SHEDS modd use; another contains the
resultsin agenera format. By default, the program will show the sheet for the EPA
SHEDS modd format.

15.2.1 Brief Explanation of Columnsinside the Sheet of EPA SHEDS Model
Format

As shown in the two figures on the next page, the main columns are explained
below:

Variable Name: The variable namesfor the variables you anayzed.

Variability Distribution: The digtribution type used to represent variability for

the variable.
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Summary on uncertainties in mean, std. deviation and other statistics

& EPA SHEDS Model Format

" General Format

I Display Statistical Test Hesults

= Dizplay Empircal Distibutions of Statistics

\iariable Mame D?;ﬁillljaublgltti};n 1t Parameter Uggﬁaslrt%g:t. Tst F'?Lrleimeter 2nd F'[al_rl.?metel 3rd[E?la. 4th[E.i:|r';|
1 |Datazet 1 A eibull 091730 Mormal 0.92136 0.08586
2 Dataset 2 Logrormal 007159 MNomal -0.09188 010904
3 Datazet 3 Logrormal 011336 MNormal 011146 0.077a
4 Dataset 4 Logrormal 012929 MNormal -0.12988 001585
5 | DatasetB Marmal DLESO092  weibull 0.69372 723298
B [MaData Mame 1 Maormal 1000000 Gamma BE 473931 015120
7 |MoData Mame 2 Lognormal 0.50000 Mormal 0493871 005765
g |MoData Mame 3 Gamma 2050000 Logrormal 3.03552 0.33962
9
10
11
12
13
14
15
1E
o e

Cancel |

EPA SHEDSModel Format Sheet (1)

Summary on uncertainties in mean, std. deviation and other statistics

™ General Fomat

% EP& SHEDS Model Fomat

[T Wisplay Statistical Tiest Fesults

7| Wisplay Empiiical Distibutions of Statistizs

Variable MHame 4th[5?ra. 2nd Pararmeter Uncezt:Qt_l,lljgllzt. Foar| 13t F'?Irﬂmeter 2nd F'[?Jr?meter 3d Para, (U] | 4th Para—

1 |Dataset 1 373194 Loagnormal 1.30224 035335
2 | Datazet 2 054696  Lognommal -0.6BE42 0.18289
3 | Datazet 3 050263 Lognormal 071438 013827
4 | Dataset 4 047275 Lognormal -0.75279 003121
5 | Dataseth 033035  Beta 9.69309 2097861
g |MoData Mame 1 500000 Loghormal 1.56480 0.20155
7 |MoData Mame 2 025000 Maormal 024349 003954
8 |MoData Name 3 1000000 Gamma 1039624 093272
3
10
11
12
13
14
15
16

7

4

|

Cancel |

EPA SHEDS Model Forma Sheet (2)
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1% Parameter (V): The estimated first parameter in the case of a parametric
didribution for the distribution representing variability.

Uncertainty Dist. For 1% Para.: The parametric distribution type describing the
sampling digtribution data for the estimated first parameter.

1% Parameter (U): The estimated first parameter for the parametric distribution
describing the sampling ditribution for the first or second parameter of
the variability digribution.

2"9 parameter (U): The estimated second parameter for the parametric
distribution describing the sampling digtribution for the first or second
parameter of the variability distribution.

2"% Parameter (V): The estimated second parameter in the case of a parametric
digtribution for the distribution representing variability.

Uncertainty Dist. For 2"9 Para.: The parametric distribution type describing the
sampling distribution data for the estimated second parameter.

39 or 4™ Parameter (V) or (U): not available for the current version of
AwTool.

Note: For the definitions of 1% parameter and 2" parameter, please refer to the

section on “AuvTool Convertion” on page 18.

15.2.2 Brief Explanation of Columnsinside the Sheet of General Format

As shown in the following four figures, the general format presents three parts of

the andysis results. Thefirgt part shows the digtribution information used to describe the

presented by default. The second part shows the goodness- of-fit Satistica test results for
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Summary on uncertainties in mean. std. deviation and other statistics

" EPA SHEDS Model Format

% General Format

W Dizplay Statiztical Test Fesuls

W iDisplay Empirizal Distibutions of Statistics

A | B

3 | wariable Mame Mo .Of Data
4 |Datasetl 200

5 | Dataset 2 500

6 | Dataset 3 200

7 | Dataset 4 1000

8 | Dataseth z0o

9 |MoData Mame 1500

MMoData Mame 2 200
11 |MNoData MName 3200

Yariable Name No.Of Data)

15 |Datasetl z0o
16 | Dataset 2 500
17 | Dataset 3 200

Distribu—
MNarrmal
Lagnarr
Lognarr
Lognarr
Beta
Marmal
Lognarr
Gammes

Mean

K5 Walu
004649
00267

.02y -
r

\ carcel |

|\

General Format Sheet (1)

Distribution information
about the gtatistics

Statistical test results

Summary on uncertainties in mean. std. deviation and other statistics

" EP& SHEDS Model Famnat

& General Format

¥ Dizplay Statistical Test Fesults

™ Dizplay Empirical Distributions of Statistics

H | I | J | K [L] b | P | -

2 Std.Deviatio First Para. =
3 |Distribution hethod First Para. Second Para

4 |Mormal korment 022192 006266

5 |Lognormal tament -0.53526 0.29410

f |Lognormal toment -0.74741 016749

7 |Lognormal koment -0.714149 0.04345

g |Beta koment 11.012588 23.61432

g9 [Mormal Moment 492261 096414

10 |Lognormal koment -0.87262 0.21131

11 |Gamma ament 42.29934 1.04796

12

13 5td Deviatio First Para.

14 |KSvalue K= Fassed ADWalue AD Fassed

15 |0.0469 Passed 0.265856 Passed

16 |0.0267 Passed 0.65473 Passed -
4 3

Cancel |

General Format Sheet (2)
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Summary on uncertainties in mean, std. deviation and other ztatistics

 EP& SHEDS Model Farmat W Dizplay Statistical Test Fesults
* General Format W Dizplay Empirical Distibutions of Statistics
A I B I C I D I E I F [g] -

20 |MoData Name 1500 0.0234 Passed 0.2866 Passed 0027 ]
21 |MoData Name 2 200 0.0354 Passed nezzz Passed 0.0330
22 |MoData Name 3200 0.0471 FPassed 0.3576 Passed 0030
23
24
25 |Dataset 1
26 Mean Std.Deviation First Para. Second Parsa Mear
27 0.50867 0.29154 0.90528 3.23823 Mean 1.0000
28 0.78883 0.20011 0.86729 431236 5td.Deviation -0.1408
29 0.87149 010503 0.91792 950872 First Para. 0.9854
30 0.75450 0.24697 0.84032 3.69489 Second Para. (04667
31 0.70768 0.21314 0.78648 3.55087
32 0.87103 0.27537 096417 396416
33 0.79836 0.23489 0.88617 377042
3I4 0.76866 0.20413 0.84794 3.73078 ﬁ
Ll 3

Cancel |
General Format Sheet (3)

Summary on uncertainties in mean, std. deviation and other statistics

™ EPt SHEDS Model Format ¥ Dizplay Statistical Test Fesults
% General Format ¥ Dizplay Empirical Distributions of Statistics

D | E | F [l H | | [ J | =
20 | Passed 0.2866 FPassed 00271 Fassed 0.37591 F’asse—I
21 | Passed nzz2z2z2 Fassed 0.0330 Fassed 0.24793 Fasse
z2e | Passed 03676 Fassed 0.0341 Fassed 0.21595 Fasse
23
24
25
26 |Second Para Mean 5td Devwviatio First Para. Secon
27 323823 Mean 1.0000 -0.7408 0.9354 04667
28 431236 Std Dewviation 0140 1.0000 00232 -0.85492
25 9605872 First Para. 09354 noz23z2 1.0000 03142
30 3.69489 Second Para. 04667 -0.85492 03142 1.0000
K}l 365087
ki 396416
33 377042
34 3.73078 -
4 | LI_I

Corcel_| \

General Format Sheet (4)

The pair-wise sampling data and
correlation matrix
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the corresponding digtributions fitted to the sampling distribution deta for the Satitics of
the mean, standard deviation, distribution parameters. The second part will be shown if
the Digplay the Statistical Test Resultslabeled check box is selected. Thethird part
will display pair-wise sampling data for dl four Satistics of interest and for each varigble,
and the correlation between the gatistics for each variable. Asan example, the columns
covering the mean Satidtic are explained below. The columns covering the other
datigtics have the same explanations.

Variable Name: The variable namesfor the variables you analyzed.

No. of Data Points: The number of sampling digtribution deta for the Satigtics.
The number is the same number as bootstrap replications.

Distribution: The parametric distribution type used to represent the sampling
digtribution of the mean.

Method: The estimation method used to estimate the parameters for the
didgribution fitted to the sampling digtribution data. These include two
estimation methods, MLE and MoMM, which are marked as* MLE’ and
“Moment,” respectively, at the corresponding cells.

First Para. and Second Para.: The parametersfor the digtribution fitted to the
sampling digtribution datafor a gatistic. Please seethe * Didribution
Definitionsand AuvTool Conventions’ on page 18 for more details.

KSValue: The K-Stes gatistic vaue for the digtribution fitted to the sampling
digtribution data for the mean.

AD Value: The Anderson-Darling test gatidtic vaue for the digtribution to to the

sampling distribution data for the mean. Since the test is not available for
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beta, uniform and symmetric triangle digtributions, the vaues will be
reported as“0.0” or “-1.0” in these cases.

KSPassed: If the K-S test was passed, the corresponding cell will be marked as
“Passed”. If the K-Stest wasfailed, it will be marked as“Failed.” If no
information is available, the cell will be reported as“NA.”

AD Passed: If the A-D test was passed, the corresponding cell will be marked as
“Passed”. If the A-D test wasfailed, it will be marked as“Failed.” If no

information is available, the cell will be reported as“NA.”

15.2.3 Switching Between the EPA SHEDS Model Format Sheet and The
General Format Sheet

To switch between the EPA SHEDS Model Format and the General Format,
select the appropriate radio button on the left-top of the Summary on Uncertaintiesin
Mean, Std. Deviation and Other Statistics window.

If the AuvTool program is displaying the EPA SHEDS format sheet, click on the
General Format labeled radio button. The program will switch to show the sheet of the
generd format.

If the AuvTool program is displaying the genera format shest, click on the EPA
SHEDS Modd Format labeled radio button. The program will switch to show the sheet

of EPA SHEDS mode format.

15.2.4 Exporting the Summary Tables
Y ou can export the analyss results of the sampling distribution data obtained

from bootstrap smulation, provided ether in the sheets of the EPA SHEDS mode format
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or the genera format, to other file formats or to your gpplications. Y ou can copy, save
and export the both summary sheets. For more information on how to do this, please see

the section on “Working with a Sheet” on page 96.
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16.0 WORKING WITH A SHEET

In this section we describe how to work with a spreadshest, including: (1) copying
and pasting between AuvTool and application programs such as Excel T™: (2) printing out
a sheet; and (3) exporting a sheet to other file formats. All of these operations are the
samein dl modules associated with a spreadsheet. As an example, we will use the sheet
intheVariability Analysis: Fitting Distribution Summary window to help explain how
to work with a sheet. The same procedure can be used in other modules such asthe

“Link Digribution” module, and the “Baich Andyss’ module.

16.1 Copying
To copy datafrom a spreadshest:
Sdlect the cdlls that you want to copy
Click the right mouse button within the range of asheet. The program
will popup amenu as shown in the window on the next page:
Release the right button, drag the pointer to Copy, and click on it by
pressing the left mouse button.
16.2 Pasting
To paste data from a spreadshest:
Select the cells thet you want to paste data into.
Click the right mouse button within the range of asheet. The program

will popup the Working with Sheet menu.
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Yariability Analyziz: Fitting Result Summary

W Included Yariables without original data

Dataset Name Mo O_f Data | Distribution | Estimation First Second I<;
Foints Twpe hethod Farameter | Parameter -
1 |Datasetl 1a W'eibull baoment 0491730 3731594
2 | Dagtgset? 20 Lognorm g IZ-:-p-,- 7154 0.54646
3 | Dataset 3 J=0 Lognorm Paste 1336 0.50263
4 | Dataset 4 1000 Lognorm Print 2489 0.47275
E | Dataseth 10 Marmal Export Tab Te| \ .. naz 0.33035
G |MoData Mame 1 15 Maormal Export Excel.. noaa 5.00000 A,
7 |NoData Marme 2 20 Lognarrmal MLE | =il 0.25000 A
g |MoData Mame 3 2h Gamma RS c0.50000 10.00000 MM,

4 -
J o
cs

Popup menu for working with sheet Popup menu for
working with sheet

Release the right button, drag the pointer to Paste, and click oniit by

pressing the left mouse button.

16.3 Printing a Sheet

To print out a spreadshest:
Click the right mouse button within the range of asheet. The program
will popup the Working with Sheet menu.
Release the right button, drag the pointer to Print, and click on it by
pressing the left mouse button.
Note: The AuvTool does not provide a strong feature of formatted printing. 'Y ou might
not be satisfied with the format of output when you printed directly from

AuwvTooal. If you need more advanced print features, we recommend that you
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export the AuvTool spreadsheet results to Microsoft Excel ™, where you can

have more control over the format.

16.4 Exporting a Sheet to Tab-Delimited Text File

To export a spreadshest to a tab-ddimited text file:
Click the right mouse button within the range of asheet. The program
will popup the Working with Sheet menu.
Release the right button, drag the pointer to Export Tab-Delimited...,
and click on it by pressing the left mouse button. The program will display
a Save asfile didog box with theinitid file type of “.txt".
Enter afilename with an extenson of “.txt”. Click the Save button in the

Save as didog box.

16.5 Exporting a Sheet to a Microsoft Excel File

To export a spreadsheet to a Excel ™ file
Click the right mouse button within the range of asheet. The program
will popup the Working with Sheet menu.
Release the right button, drag the pointer to Export Excdl ..., and click on
it by pressing the left mouse button. The program will display a Save as
filedidog box with theinitid file type of “ XIS’.
Enter afilename with an extensgon of “ xIs’. Click the Save button in the

Save as didog box.
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Note: When you save afile, you can save the file to any other directory you want. Just
sdect the drive letter and the directory you want to save to in the Directories box.
You can dso save thefileto afloppy disk. In order to do that, just change the

drive to the drive letter of your disk.
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page and
“Design” page.
When you dick the OK or Cancel button within the Graph Control dialog box,
the program will exit the box. However, when you click the right mouse button again
within the range of the graph, the program will aways popup the Graph Control didog

box. If you want to switch to the Working with Graph popup menu for other operations



Fit a zingle dizstribution [ =] x]

— Input — Statistical Tests
Dzl et Fitting a Distribution for Dataset 1 [ Vi
IDataset 1 j
1.0+
Digtribution Type ID.1 414759145911794
INormaI ﬂ Critical YYalue at 0.05
Estimation Methad 0.4 Sz tilee)
=0
& Method OFf Moment E B IEI.258
£ Maw. Likelihood Method 2 06 : Passed o Not 7
o . IPassed
o
2
Go | E 4 — Anderson-Darling Test—
0 [ . Walue
- Output =
F - ID.'I 5B0622603395383
Mean -
0.2+ Critical Walue at 0.05
Significant Level
In.az?sm
ID.?52
Standard Deviation o0 : } } }
0.0 0.3 0.6 1.0 1.3 Passed or Not ?
ID.25D'I 26 IW
Dataset1
Fitting Result Summary | Bootstrap | (]9 I Cancel \
|
Popup menu for Working with Graph \ﬁ
Working with Graph
Graph Control | popup menu

| .-'l:-:isl Fontz | Deszign |
Graph Title IFitting a Digtribution for D ataset 1
Boattom Title IDataset 1
— Left Title
Title IEumuIative Prabability
™ Horizontal & Up ™ Diown
— Right Title
Title |
& Horizontal  Up ¢ Down
k. I Cancel Apply Mo Help

Graph Control diaog box
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such as copying, printing and saving a graph when you dlick the right mouse button, you

need to follow the steps listed below:

Click the Deggn tab within the Graph Control dialog box. The program

will gotothe“Design” page shown below:

Graph Control

Property Pages — Toolbar————
Whenever the Graph \L_ :
P v Fun Time on Right Click, [~ Bun Time

Control didog box is
invoked, this check
box will be checked.

— Draw Mode Drraw Style Mew Line Hat Graphing
&+ Draw  Moro Character ™ On Curzar:
" Blit & Colar EEE I.ﬁ.rmw TI

HelpFile [GRAPHPPRHLP  Browse| I~ DesanTine
— Clip Graph
LCaption IGraph Contral ™ Clip To Asss

]|

— Bun-Time Optionz
£ Dizable Page and lcon " Dizable Page/Enable Event
¥ Gallery W Shle ¥ Data [T Titles [ Asis
v 3D [T Fortze W Markers W Trends W Owerlay
I¥ EmcrBar ™ B'ground W System [ Help ¥ about
¥ Legend [» Labels

k. I Cancel | Apply Mo Help

Design page within the Graph Control diaog box

Uncheck the Run Time on Right Click labeled check box in the

Property Pages group by dicking oniit.

Click the OK button at the bottom of the Graph Control diaog box to

exit the box.

Click the right mouse button, and the program will popup the Working

with Graph menu as previoudy shown. Y ou can return to the Graph
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Page

The“Axis” page has severa groups of input fiddsin avariety of formats. These
groupsinclude: (1) “Apply to Axis’ at thetop of the page; (2) “Po
under the “Apply to Axis’ group; (3) “Scale’ next to the “Position” group near the center

of the page; (4) “Range’ next to the “Scale’ group on the right senter of the page; (5)



Graph Control

]|

Titles | | Forts | Design |
|'.-’.'-.|:||:|I_|,| to A Color of Axes:
[ Y Primary € Owerlay © 2 I@
— Position — Scale —Range————
& W arighle " Zera Origit Max |1
= Left W ariable Origin Min ||:|
" Right & User-Defined Ticks |5
— Tick Marks — [Gridz
¥ Show g % Through fwses [~ Show
EwvEr I-I -l " |nzide Axes Style I vl
Minar |0 A - Outside Axes Color -
] ==p
(] I Cancel | Apply Mow | Help |

AXxis pagewithin Graph Control diadog

“Tick Marks’ on the lower left hand pogition of the page; and (6) “ Grids’ on the lower
right hand position of the page. Each of these groupsis described in detail.

Apply to AxisGroup
X labeled radio box: Select this option to view and/or change the settings

for the X axis.

Y Primary labeled radio box: Select this option to view and/or change the
settings for the Y axis (thereisthe only one'Y axis when you do
not have an overlay graph).

Color of Axeslabeed combo list box: Inthislist box you can choose a

color for the axes from the current color paette. The same color is
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gpplied to al axes. The default color is autometic black or white,
whichever provides more contrast.

Position Group

Variable labded radio box: When the X axisis sdected in the Apply to

AXis group, select this option to draw the X axis intersecting the Y
origin, whether that is at the top, bottom, or middle of the graph.
When'Y Primary is selected in the Apply to Axis group, select
this option to draw the primary Y axis intersecting the X origin,

whether that is at the left, right, or middle of the graph.

L eft or Top labeled radio box: When X is sdected in the Apply to Axis
group, select this option to draw the X axis & the top of the graph,
regardless of thelocation of the'Y origin. When'Y Primary is
selected in the Apply to Axis group, select this option to draw the
primary Y axis a the left edge of the graph, regardiess of the
location of the X origin.

Right or Bottom labeled radio box: When X is selected in the Apply to
Axis group, select this option to draw the X axis at the bottom of
the graph, regardless of the location of the Y origin. When'Y
Primary is sdected in the Apply to Axis group, select this option
to draw the primary Y axis a the right edge of the graph,

regardiess of the location of the X origin.
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Scale Group

ZeroOrigin labeled radio box: Select this option to draw the axesto
include the origin (zero) and to extend far enough in the postive
and negative directions so asto include dl of the graph's vaues.

VariableOrigin labeed radio box: Sdlect this option to have the axes
"zoomin" on the range of the graph's actud vaues, whether or not
that range includes origin.

User-Defined labeled radio box in the Scale group: Select this option to
et your own vaues for the minimum, maximum, and number of
ticks for the axis. When you sdect User-Defined, the settingsin

the Range group are enabled.

Range Group
Max, Min and Ticks edit boxes The settings are enabled only when you
select the User-Defined labeled radio box in the Scale group.
These edit boxes are used to set the maximum point, minimum

point and the number of ticks for the selected axis.

Tick Marks Group
Show labeled check box: Check this box to draw tick marks aong the
axis. Clear the box for no tick marks.
Every labeed edit box inthe Tick Marksgroup: If you sdect Zero

Origin or Variable Origin in the Scale group, you can usethe
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Every sdtting to specify the frequency with which tick marks are
displayed dong the X axis. An Every sting of 1 placesamark at
each tick, a setting of 2 places amark at every other tick, and so
on. The X axismugt end with atick mark. If you set an Every
vaue that does not include the last value on the axis, the Graph
Control will extend the axis so thet it ends on atick mark.

Minor labeled edit box: Specify the number of minor tick marksto be
drawn between pairs of mgor ticks.

Through Axeslabeed radio box: Sdect this option if you want tick marks
centered on the axisline.
Note: Your selection will apply to dl axes for which tick marks
have been enabled.

Inside Axes labeled radio box: Sdect this option if you want tick marks
to be drawn only on the graph side of the axes.
Note: Your sdlection will apply to dl axes for which tick marks
have been enabled.

Outside Axes labeled radio box: Select this option if you want tick marks
drawn outside the axes.
Note: Your selection will gpply to al axesfor which tick marks

have been enabled.

Grids Group

Show labeled check box: Select this option to draw grid lines

perpendicular to the axis, intersecting each tick mark. Clear the
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box for no grid lines.

Style labeled combo list box (default is solid): In thislist box, you can
choose astylefor grid lines. The same styleis gpplied to both X
andY grids.

Color labeed combo list box: In thislist box, you can choose a color for
grids from the current paette. The same color is applied to both X
and Y grids. The default color is automatic black or white,

whichever provides more contrast.

Editing the Axes of a Graph

Y ou can edit the display of axesto your preference. For example, if you enter the

falowing:
Maximum of X axis 2.0
Minimum of X axis 0.0
Check the Show labeled check box in the Grids group for both X axis and
Y axis,
Select Blue in the Color labeed combo list box in the Grids group, and
Sdect the Inside Axes labeled radio box in the Tick Marksgroup,

If other options are unchanged; when you dlick the Apply Now button or the Ok
button (The difference is that the Graph Control didog box will nat exit when you dlick
the Apply Now button); the graph will be automatically updated as follows:

Note 1: Inthe“Axis’ pagewithin Graph Control diaog box, you may enter minimum

and maximum vaues for the X-Axis and the Y-Axis. For acumulaive
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digribution function, it is recommended that you do not change the Y-Axis
minimum from zero or the Y-Axis maximum from 1. For the X-Axis, you may

type in the minimum and maximum vaues that you prefer.

Note 2: If you wish to abandon your entries, click the Cancel button. The Graph

Control didog box will disgppear and no change will be made to the graph.

17.2.2 Editing Titles

By usng the“Title” feature, you can enter or modify the graph title, the bottom
title, and the left and right titles. 'Y ou can aso adjust the display direction of the left and
right titles. To invoke the feature: firgt bring up the Graph Control diaog box, as
introduced in the first section of this chapter, and then click on the Titles tab in the Graph

Control didog box to enablethe“Titles” page, which is shown on the next page.
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Page

Graph Title labeed edit box: In thisbox, you can enter or modify text
for the graph title, which can be up to 80 charactersin length. This

title appears centered at the top of the graphing window.

Graph Control |
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Bottom Title  [Dataset!

— Left Title
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— Right Title

Title |
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(] I Cancel Apply Mow Help

The Titles page within the Graph Control box

Bottom Title labeled edit box: In this box, you can enter or modify text
for the bottom title, which can be up to 80 charactersin length.
Thistitle appears centered at the bottom of the graphing window.

A bottom title frequently explainsthe X axis.



Left Title group (often used to explainsthe Y Axis)
The Title edit box lets you enter text for the I€ft title, which can be
up to 80 charactersin length.
Horizontal labeled radio box: Elect this option if you want the
title to print horizontally.
Up labdled radio box: Sdlect this option if you want thetitle to
print verticaly, running in an upward direction. (In AuvTodl, this
is default option)
Down labeled radio box: Select thisoption if you want the title to

print verticaly, running in adownward direction.

Right Title group
The Title edit box lets you enter text for the right title, which can
be up to 80 charactersin length. The right title frequently explains
theright-hand Y axis when you have an overlay graph.
Horizontal labeed radio box: Sdect this option if you want the
title to print horizontally.
Up labeled radio box: Sdlect this option if you want thetitle to
print verticaly, running in an upward direction. (In AuvTodl, it is
defauilt option)
Down labeled radio box: Sdlect this option if you want the title to

print verticaly, running in adownward direction.
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Note: When you enter text for atitle, the Graph Control adjusts the rest of the graph
window to provide space either by redrawing the graph and associated objects at a
smaller Sze or by decreasing the space between objects. When you clear the text
box for atitle, you disable it and provide more space for the rest of the graph. If
you enter atitle that istoo long to appear in asingle line, the Graph Control
automaticaly word-wrapsiit. If atitle does not display at dl, it is because the
Graph Control can not make the font small enough to fit dl the text in the space

provided.

Editing the Titles of a Graph

Based on the above discussions, you can enter or modify the titles of a graph.
When you finish your editing, dick the Apply Now or Ok buttons (The differenceis that
the Graph Control didog box will not exit when you click the Apply Now button.) The
graphwill be automatically refreshed. If you want to abandon your editing, click the
Cancel button. The Graph Control didog box will disgppear and no change will be

made to the titles of a graph.

Note: It isrecommended that you do not change any setting for the L eft Title groupin

the AuvTool. You aso do not need to edit the Right Titlegroup in AuvTool.

17.2.3 Editing Fonts
AuwvTool dlows users to change the style and size of fonts for graph titles, other
titles, labelsand legend.  To invoke the feature: firgt bring up the Graph Control didog

box, asintroduced in first section of this chapter on page 100, and then click on

112



Graph Control |

Titles | .-’-'-.:-:isl Fonts | Design |
—&pply Ta
@ Graph i
™ DOther Titles
™ Labels
" Legend
— Tvpeface e
W Smart Scale
Mae [ =| | S
Smaller Bigger
[ ltalic
! - :
¥ Bold J J J
™ Underline Reset |
ITI Cancel | Apply Now | Help |

The Fonts page within the Graph Control diaog box

the Fonts tab in the Graph Control diaog box to enablethe “Fonts’ page, whichis

shown above:

Introduction to the Controls within the Page

The “Fonts’ page contains three groups, each of which are described:
Apply to Group:

Graph Title labeled radio box: Sdect this option to apply font settings to
the graph's title, which aways appears centered at the top of the
graphing window.

Other Titleslabeled radio box: Sdlect this option to apply font settings to

the graph's | eft, right, and bottom titles. The same settings gpply to

al three of these titles.
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L abels labeled radio box: Select this option to gpply font settings to the
axislabels. The same sttings gpply to dl labelsin usein the

graph.
L egend labeled radio box: Sdlect this option to apply font settings to the

graph'slegend.

Typeface Group:

Name labded combo list box (defaultis Arid): Inthislist box, you can
choose any ingaled Windows font for the selected text.

Italic labeed check box (default is off): Sdect this option to have the
Graph Control itaicize the text.

Bold labeled check box (default ison in the AuvTool): Sdect this option
to have the Graph Control display the text in boldface.

Underline labeled check box (default is off): Sdlect this option to have the

Graph Control underline the text.

Size Group:
Smart Scale labeled check box(default ison): Check this box to have the
Graph Control automaticaly use smdler typeif the size you
gpecify (usng the Smdler-Bigger scroll bar) makes the text too
large for the available space. If the Graph Control cannot make the
type smdl enough to fit, the text will not display a al. If you do

not check Smart Scae, the Graph Control will not attempt to use
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type smdler than you specify with the Smaler-Bigger scroll bar. If
the text istoo large for the space available, it smply will not
disolay.

Smaller-Bigger labeled scroll bar: This scroll bar lets you set the size of
type. If Smart Scae is selected, the Graph Control may override
your setting to make the text smal enough to fit in the graphing
window. Each dlick on the Smaller end of the scroll bar decreases
the text Sze by 5 arbitrary units (to aminimum of 50), and each
click on the Bigger end increases it by 5 units (to a maximum of
500). The initid Sze depends on which type of text you are Szing.

Reset labded button: Click this button to reset the text Sze to the default.

Editing the Fonts of a Graph

According to the introductions above, you can edit the font setting for graph titles
and other objects. To do this:

Select the radio box inthe Apply to group you want to modify its font setting.
Sdect the font name, check font styles, adjust font sizeif desired.
Click Apply Now button or Ok button. (The differenceisthat the Graph
Control didog box will not exit when you click Apply Now button.) The
graph will be auomaticaly refreshed.
If you want to abandon your font settings, click the Cancel button. The
Graph Control didog box will disappear and no change will be madeto the

fonts of agraph.
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17.3 Copying a Graph to Clipboard

To copy agraph to clipboard:
Click the right mouse button within the range of a graph to bring up the
Working with Graph menu as previoudy shown.
Release the right button, and drag the pointer to Copy, click on thisby
pressing left mouse button.
Now you can paste the graph to other Windows gpplications supporting

pictures, for example, Microsoft Word and PowerPoint.

17.4 SavingaGraphtoakFile
Tosaveagraphto afile

Click the right mouse button within the range of a graph to bring up the
Working with Graph menu as previously shown.
Release the right button, and drag the pointer to Save.... Click onthisby
pressing the left mouse button. A standard Save Asdidog box will pop up.
Enter afilename for your graph in the “File Name’ text fidd in the Save As
window. Select ore picturefiletypein the“Save as Type’ combo list boxes.
Thefile will automaticdly be saved asapicturefile. We recommend that you
use one of these extensions. .wmif, .jpg and .bmp for the corresponding
picturefileformats  This extension will facilitate later insertion of the picture

fileinto aMS Word document.
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Note: Therearetree kinds of picture file types available you can save asin
the AuvTool. They are.wmf, .jpg, and .omp file format types.

Click the Save button in the Save Aswindow to save thefile

17.5 Printing a Graph
To print agraph:
Click the right mouse button within the range of a graph to bring up the
Working with Graph menu as previoudy shown.
Reease the right button, and drag the pointer to print. Click on this by

pressing the left mouse button. The program will print the graph.
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18.0 TROUBLESHOOTING

Thisisthefirst verson of the AuvTool program. Although it has been tested, it is
possible that you may encounter difficulties.

Due to potentid ingtability of numerical Smulations in some cases, epecidly for
the beta distribution, bootstrap smulation may take along time or may not go to
completion. Although the program provides some error handling, there maybe some
unknown fata errors which occur in few cases.

The following will introduce the possible errors that might happen and the
methods to dedl with them.

Problem:

The program stops working after you do a bootstrap smulation for a dataset, the

reason is often because of the appearance of afatal mathematicd error.  Inthis

case, it will be necessary to end program use and Start over.

Solution:

Press“CTRL + ALT + DELETE” keystogether. A didog box will
gppear. Inthedidog box, sdect AuvTool and pressthe End task button.

Problem:

In some situations, there maybe have some errorsin importing Excel ™ filesto

the AuvTool and the import may not successful. There are three reasons which

might lead to the appearance of such errors: (1) the Excel ™ file format isnot a

Microsoft Excel ™ 97 format; (2) The Excel ™ file you are importing into

AuwTool isbeing used or is open in your Excd ™ program; and/or (3) the Excel

fileistoo large or has some specia characters that the AuvTool cannot support.
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Solutions:

(1) Save the Excel ™ filein the form of Exced ™ 97 file format;

(2) Closethe Excel ™ filein your Exced "™ program; and /or

(3) Usethe Window Copy and Paste commands introduced in the section
of “Data Entry, Importing and Exporting ” on page 22 to import the
datafrom the Excd ™ file

Problem:
In few cases, if the sheetsin the AuvTool contain alot of data, when you try to
export the sheets to an Excd file, the exporting may not be successful. The
reasons are not known.

Solutions:

(1) Export the sheet to atab-ddimited text file, which can later be openin
the Excel ™ application.

(2) Usethe Window Copy and Paste commands introduced in the section
on “Data Entry, Importing and Exporting” on page 22 to export data to
an Excd ™ file

Other bugs may exist. At thistime, the software us provided “at is’ and no
support isavailable. We would gppreciate if you would notify us of any comments you

have or problems that you have encountered by sending email to Dr. Chris Frey at

frey@eos.ncsu.edu and to Junyu Zheng a zhengjunyu@hotmail.com
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