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System requirements & notes

This version of ROCKIT should run on all PC models running Microsoft Windows operating
systems from Windows95™ to later versions (e.g., Windows 2000™ or XP™), (Please see
special notes 5 and 6 and troubleshooting points 1 and 2 if you have a different Operating
System.) Note that this software is experimental and should be used carefully. We do not assume
any responsibility for any damages incurred because of the use of this software. However, the
software was tested and we provide free support for it (roc@bsd.uchicago.edu).

Matrix input is not recommended because it is not working properly.

System requirements

. A PC equipped with an 80286 or later processor.
o Windows95™ or later version of WINDOWS™ operating system.

Request for feedback

o RockiT 1.1B2 is a Beta Version of this software. Although we have tested this
software extensively and fixed all of the “bugs” discovered by our expert program
crasher, there is no guarantee that we have squashed every “bug.” If you discover
any possible errors or anomalies in the user interface, please contact us
immediately so that we may fix the problem. Our address appears also in the
Acknowledgments section below (page 7).

o Feedback is especially important because we hope to release a new version of
ROCKIT in the near future.
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An overview of ROCKIT

ROCKIT combines previous University of Chicago software for ROC analysis into a single,
integrated package and includes additional features, such as the ability to analyze partially-paired
datasets. ROCKIT is designed to fit conventional binormal ROC curves to both continuously-
distributed and ordinal category (e.g., “confidence-rating”) diagnostic test results. It should
handle up to 10,000 positive and 10,000 negative cases if data are entered on a case by case basis
or ratings in up to 20 categories if data is entered in matrix form.

Purposes of ROCKIT
(1) To calculate maximum-likelihood estimates of the parameters “a” and “b” of a
conventional “binormal” model for the input data (see reference 1, on page 48, and
comments at item 10, on page 37, for a description of the conventional “binormal” model;)

(2) to calculate maximum-likelihood estimates of the parameters of a “bivariate binormal”
model for data from two potentially correlated diagnostic tests and, thus, to estimate the
binormal ROC curves implied by those data and their correlation (see reference 9, on page
48;)

and

(3) to calculate the statistical significance of the difference between two ROC curve estimates
according to any one of three distinct statistical tests (see reference, 8 on page 48:)

(1) The Bivariate Test: A bivariate Chi-square test of the simultaneous differences
between the “a” parameters and between the “b” parameters of the two ROC
curves. (Null ﬁypotﬁeszs the datasets arose from the same binormal ROC curve.)

(1)) The Area Test: A univariate z-score test of the difference between the areas
under the two ROC curves. (Null hypothesis: the datasets arose from binormal
ROC curves with equal areas beneath them.)

(i11)) The TFP Test: A univariate z-score test of the difference between the true-
positive fractions (TPFs) on the two ROC curves at a selected false-positive
fraction (FPF). (Null hypothesis: the datasets arose from binormal ROC curves
having the same TPF at the selected FPF.)

Accepted types of input data for testing differences

Three types of input data are allowed when testing the statistical significance of the
differences between ROC curve estimates:

(1) Unpaired (uncorrelated) test results. The two “conditions” are applied to independent
case samples — for example, from two different diagnostic tests performed on
different patients, from two different radiologists who make probability judgments
concerning the presence of a specified disease in different images, etc.;

(2) Fully paired (correlated) test results, in which data from both of two conditions are
available for each case in a single case sample. The two “conditions” in each test-
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result pair could correspond, for example, to two different diagnostic tests performed
on the same patients, to two different radiologists who make probability judgments
concerning the presence of a specified disease in the same images, etc.; and

(3) Partially-paired (correlated) test results — for example, two different diagnostic tests
performed on the same patient sample and on some additional patients who received
only one or another of the diagnostic tests.

Warnings and notes about the ROCKIT algorithm

Note:

The input data must not include more than one test result from each case for each
condition. If multiple test results from a single case-condition combination are pooled in
the input, the program will overestimate the statistical significance of any apparent
difference between the ROC curves, thereby invalidating the statistical test. When
multiple test-result pairs are available from each case (for example, from replication in
each condition), the datasets should be run separately (for example, for each replication)
or our LABMRMC software should be used instead.

RockiIT assumes that the population ROC curve for each condition plots as a straight line on
"normal-deviate" axes, or equivalently, that the input data follow normal distributions after some
unknown monotonic transformation (see reference 1, on page 48). ROC curves measured in a
broad variety of fields demonstrate this “binormal” form (references 2-4, on page 48). This
assumption is often acceptable even when the raw data have multimodal and/or skewed
distributions, because it is equivalent to assuming that some variable functionally related to the
one measured in the experiment is normal for both distributions.

In a preliminary step, ROCKIT automatically categorizes continuously-distributed input data
for each “condition” (see note 3, on page 46) in an attempt to produce a useful spread of
operating points on each ROC curve (reference 5, on page 48). The categorical datasets created in
this way for each condition are then analyzed independently by a modified Dorfman program
(references 6 and 7, on page 48) to obtain maximum-likelihood (or quasi-maximume-likelihood)
estimates of the conventional binormal “intercept,” “slope,” and “category-boundary” parameters
separately for each ROC curve.

If the data are either paired or partially paired, the product-moment correlation coefficients
are calculated directly from the bivariate categorical-data matrices for actually-negative and
actually-positive cases and are then used as initial estimates by ROCKIT to compute (by the
method of scoring, described in reference, 6, on page 48) maximum-likelihood estimates of the
parameters of the bivariate-binormal model that is assumed to underlie the correlated test results.
The bivariate-binormal model and the statistical tests that ROCKIT performs are described in
references 8 and 9, on page 48.
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Disclaimer & licensing agreement

The use of ROCKIT is constrained by the licensing agreement which you were required to
acknowledge before downloading it. We ask that you do not distribute this software to others.
However, any copying or distribution of this software implies that the person distributing it
assumes full responsibility for informing the recipients of the licensing agreement with The
University of Chicago. Modification of the software should be indicated in any modified
version of this software. Failure to acknowledge the source of this software is breach of
copyright law.

Although this software has been carefully tested, neither The University of Chicago, the Kurt
Rossmann Laboratories for Radiological Image Research nor any of the individuals (present
or past) who participated in the development or testing of this software and user’s guide are
responsible for any errors or for any damages that may result from use of the software.

Inquiries or comments concerning this program should be directed to:

Charles E. Metz, Ph.D.

Kurt Rossmann Laboratories
For Radiologic Image Research
Department of Radiology, MC2026
The University of Chicago
5841 S. Maryland Avenue
Chicago, Illinois 60637

c-metz@uchicago.edu

and to: roc(@bsd.uchicago.edu
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To run ROCKIT...

To start

—> Open the “ROCKIT” application by double-clicking on its icon (Be sure to have open the
folder in which the icon is located. Standard installations have the icon on the Desktop.)

Notes:

e ROCKIT uses a prompt-driven interface not unlike the old DOS interfaces. However, a
partial Graphical User Interface (GUI) has been added for “Menus” and “Dialog Boxes,”
in an effort to make the program more user-friendly.

¢ You can control ROCKIT by using:

o the prompt driven interface, to control the operations specific to ROCKIT; and
o the menu bar, for standard operations common to most WINDOWS applications

When you initiate execution of the program, in the prompt driven interface you will see the
question:

“Do you want to use data from a previously created input file for the next run?
(y/n or q to quit)”.

At this stage you can either use the menu bar or begin typing in the prompt driven interface.

How to use the prompt driven interface
Type an appropriate response for each prompt and hit the “+! Enter” (“Return”) key.

Use of the prompt driven interface is described in detail in the chapter entitled “Input and output
options”.

= After any prompt, you can quit ROCKIT by selecting “Quit” from the file menu of the menu
bar.
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How to use the menu bar

Here we describe the options available through the menu bar on top of the ROCKIT window.

Figure 1. ROCKIT File Menu

The File Menu has 5 options.

Save:
Saves the contents of the output window
[including scrolled text] to a file named
“ROCKIT output.”
—> Note: This is not the same as creating an
output file. (See
—> Output Opt10NS” and “Description of
output” below.)

Save As...:
Brings up a standard “Save As...” dialog box
so that you can name the file. Otherwise, this
is the same as the Save command. (See
“Note” immediately above.)

Print...:
If no selection has been made in the window,
then the entire contents of the output window
[including scrolled text] are sent to the default
printer. If a selection has been made, then
only the selected text is sent to the printer.

About:
Displays information about the program/
compiler.

Exit:
Quits the program.
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The standard Edit Menu has 5 options, 4 of
which may be used in ROCKIT

Edit G Undo: Unused
Urdas [Ehire
Cut:
Cut Chrl+ Cuts the selection and puts it onto the clipboard.
Copy  Chl+C
Copy:
Easte [+ Copies the selected text to the clipboard.
Delete
Paste:
Figure 2. ROCKIT Edit Menu Pastes the text on the clipboard into the

output window at the current insertion point.
This item will remain grayed if the insertion
point is not at the end of the output text.

Delete:
Delete the selected text.

Notes.:
—> Because of the way FORTRAN reads in data,

only one line of input may be pasted in at a time.
—> The clipboard is limited to the ROCKIT
window
—> Edit selections will remain grayed if no text
has been selected or saved on the clipboard.

The standard Window Menu

Wiknidow

— : This menu allows you to arrange all of your open
Lazcade Shift+F5 program windows in either Cascade or Tile
Tile Shift+F4 format.

Arrange lcons

v 1 Input/Output

Figure 3. ROCKIT Window Menu
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Input and output options

Input options

When ROCKIT starts, the following should appear in the prompt driven interface or dialog
window (although there might be slight differences depending upon the version you are using):

ROCKIT (IBM campatabla wersion 0.9 Beta)
Mozimun Likel Ihood Estinotion of o Elnornal FOC Curua

0o you want ko usa dako fran g pravlously craatad Inputi 71l@ far the nesi Pun?
Igfm, o~ g 1o quith

Figure 4. ROCKIT startup screen
As the question suggests, you can input data in either of two ways:
(a) From a previously created input data file (recommended method);
or

(b) From the keyboard in response to screen prompts. With this option, the program
allows you to save the input data in a file that can be reused or modified.

To input data from a previously created file

* Respond “yes” to the prompt in the previous picture; then hit the “«<'Enter”
(“Return”) key.

*  When a standard dialog box for locating and opening files appears:
— navigate to the folder in which the input file you want to run is located; and

— open the file by double-clicking on its name, or clicking on the “Open” button.
Dpen ‘

ol & o ==

Filz hame: ;Labroc‘l 2.dat Open 1
Files of type: lDaIa Files [*.dat] :j Cancel I

Figure 5. Dialog box for locating and opening files

= Clicking “Cancel” in the dialog box causes ROCKIT to repeat the previous
screen prompt so you can change (or repeat) your answer.
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To input data from the keyboard

* Respond “no” (and hit the “~'Enter” (“Return”) key) after the prompt that asks if
you want to use data from a previously created input file (see first figure of this
section above).

* Respond appropriately to the screen prompts that will to appear (please see section
“Keyboard input description™.)

* The program checks automatically for a number of possible inconsistencies in the
entered data. Screen messages will inform you of any such inconsistencies.

* Remember that entering data by typing the input directly in response to prompts is
prone to errors, so this input method is not recommended. Moreover, a mistake
made during keyboard input often requires that the entire input sequence must be
redone. Keyboard input has been allowed for completeness and simplicity, but its
use is strongly discouraged.
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ROCK 1 T IEM cornpatable wersion 0.9 Beta)
Haximum Likelihood Estimation of a Binormal ROC Curue E

Do you want to uze dota from a previously created input file for the next Fun?
fysn, or q to quitl
n

Oo you wont to create a file to store the data gou will input?
yin, or r Lo restartl
n

Do you want a ¢Fiwll, <(Choncise or CHo QUTPUT file?
n

Do you want (Faull or (CHoncise Screen output?

T

1 { Enter data description (up to 80 characters including blonks3:
Thi= is an Example of Kegyboard |nput

Hith Rating-Data Matrices, at most 2 datasets con be entered.
2 Otherwise, up to 5 datasets may be input

How many data sets do youw wish to enter (1-5)7
| -1

3 { Enter Description for Condition 1: ¢12 chars max) Test 1 Exmpl
Enter Description for Condition 2: ¢12 chars max) Test 2 Exmpl

You are entering 2 dotosets

1 2
ezt 1 Exmpl Test 2 Exmpl
'ou may analyze up to 2 of the 2 datasets

'ou may compute ROC estimgtes
for 4 zingle dataset,
for 1 pair of datosets, or
for all possible pairs of the 2 daotosets.

jt the fol lowing prompt:

For either a single dataset or a pair of dotosets,
enter the number of the first dataset to be onolyzed.

To analyze all possible dataset pairs enter all.

irst dataset to analyze is # C1-Z; all»: 1
To analyze g single dataset (1) enter 0 for the next question.

To analyze a pair of datasets:
enter the number of the second dotoset to be analyzed

Second dataset to analyze iz # o0; 1-2 » 2

Are the data for condition 1 collected on a
tOrigcrete rating or (Clontinuous interval scale <D or CH7:
o

I=s category 012 or (M) indicative of Actual ly—Positive coses 1 or HI7T:

Data from BOTH tests must be entered in the SAME format.
Hill you be entering the data in (MMtrix or (L2ist form?

(@) ]
AN A

oo ~N O

Are the data for condition Z collected on a
tOrigcrete rating or (Clontinuous interval scale <D or CH7:
C

Are (Liarge or (Swmall walues indicative of Actual ly-Positive cases (L or 507

W one line for each actual ly-negative case, enter the test result
or the first-condition, one or more blanks, and then the test result
br the next-condition, etc.

=2 a "#" to represent anyg missing dota.

after the last actual ly-negative test-result hos been entered,
input an asterisk {*) in response to the next prompt. >
9 < Actual ly—negative case # 1:
e ;:patient 004
Actual ly—regative cose #
K

SE-2 ipatient 00z
Actual ly—negative case # 3

1. ipatient 003
Actual ly-—rnegative cose # & :

end of actual ly—negative coses

Figure 6. Example of keyboard input. The numbers to the left refer to section numbers in the “Keyboard input
description” subsection of the “Required input” chapter. The meaning of each number is described there.
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To create a file that will save keyboard input

e Respond “yes” /’y” to the screen prompt that asks whether you want this option.

ROCKIT (IBM compatable version 0.9 Beta)

Maximuam Likelihood Estimation of a Binormal ROC Curwe

Do youw want to use data from a previously created input file for the next run?
tytn, or g to quitl
r

b2 gouw want to create a file to store the data gouw will input?
tysn, or r to restartl

Figure 7. Prompt for saving Keyboard input

e When the standard “Save As...” dialog box appears:

— navigate to the folder in which you want the input file saved (in our example
“Labroc1”);

— type a name for the new input file; and

— click on the “Save” button or hit the ““~'Enter” (“Return”) key to save the file.

Save As |

Save i I =3 Labroc

File name: | K eyboard Input Save I
Save az fype: ITe:-:t Files [*.tut) j Cancel |

Figure 8. ""Save As" for keyboard input as input file

—> Alternatively, you can create an input file with any program that allows you to save
the necessary information (see “Required input” below) as a “MS-DOS Text with
Layout” or “TEXT(MS-DOS)” document (e.g., Microsoft Word and Excel,
respectively). Remember that ROCKIT is an MS-DOS program at its core, and often
needs old MS DOS settings. The information that the input file must contain on each
line is described under “Required input,” below. Each input-file document must be
closed by your editing program before it can be opened by ROCKIT. (See “Using other
programs to create input files,” below.)
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Output options

You can generate output in any (or all) of the following ways:
(a) by creating an output file (recommended method);

(b) by sending the text in the output window or a selection of text from the
output window to a printer;

or

(c) by sending the text in the output window or a selection of text from the
output window to a file.

—> Two types of output are available from ROCKIT: Full and Concise. Full
output contains some additional information, such as the variance-
covariance and correlation matrices. (See chapter “Description of output”
below for complete details.) Concise output contains only a subset of the
full output. Either type of output can be selected for screen output and the
output file.

—> Some of ROCKIT’s output may not be displayed in the output window
(see note in “To send contents of the output window to a printer or a file”
section below). However, if you create a Full output file, (a) above, it will
contain all of ROCKIT’s output. (See “Description of output” below for
more details.)

—> Only some of ROCKIT’s input will be saved in the output file. The
output window will contain all of ROCKIT’s prompts and all of the text
input through the keyboard, and therefore can be useful as a complete
record of the information entered into the program. Printing the output
window is similar to “Echo Printing” in DOS, where everything that
appears on the screen is sent to the printer. Note, however, that this echo
information is not sent directly to a created output file. Created output
files contain only the information that is listed in the “Description of
output” section below.
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To create an output file

* Decide which type of output you require (for most purposes it will be concise) and
respond “Full” or “Concise” to the screen prompt that asks which type of output file
you would like.

ROCKIT CIEM compatable version 0.9 Beta)
Maximum Likelihood Estimation of a Binormal ROC Curwe

b2 gou want to use data from a previously created input file for the next run?
tyfn, o q to guity
1

0o gouw want to create a file to store the data gouw will input?
tyfn, or r to restartl

4]

Oo gou want a CFaull, <Cloncise or (Mo QUTPUT file?

F

Figure 9. Prompt for Output file

*  When a standard “Save As...” dialog box appears:
— navigate to the folder in which you want the output file saved;
— type a name for the new output file; and

— click on the “Save” button or hit the “~'Enter” (“Return”) key to save the file.

Save As

Save i I =3 Labroc

File name: | Sarmple Output Save |
Save az fype: ITe:-:t Files [*.tut) j Cancel |

Figure 10. Example of “Save as” dialog box for output files. The example here specifically refers to an example
where an output file named “Sample Output” was saved in the folder “Labroc1”. See text above for explanation.
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To send contents of the output window to a printer or a file

Respond “Full” or “Concise” to the screen prompt that asks which type of screen
output you would like (as shown in the last line of the following figure).

ROCEIT (IBM compatable version 0.9 Beta)
Maximum Likel ihood Estimation of g Binormal ROC Curwe

Oo you want to use data from a previously created input file for the next run?
fyfh, or q to quit?

f
Oo you want to create a file to store the data you will input?
tyfh, or r to restartl

f

Oo you want a CFMwll, Choncise or (Ml QUTPUT file?

F

Oo you want Fill or (Cloncise Screen output?

C

Figure 11. Prompt for full or concise screen output

Perform the ROC analysis as usual. Output will be stored in the output window.
To send all of the information in the output window to the printer:
— select “Print” from the File Menu of the menu bar;

— 1in the “Print” dialog box that will pop up select “All” in the “Page Range” menu
box

— fill out the rest of the standard “Print” dialog Box; and

— click on the “Print” button or hit the “+'Enter” (“Return”) key to print the
output.

<CONTINUEDON NEXT PAGE>
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* To save all of the information in the output window to a file:
— select “Save as...” from the File Menu;
— navigate to the folder in which you want the output saved;
— type a name for the new file; and

— click on the “Save” button or hit the “~'Enter” (“Return”) key to save the file.

Save As

Save jn: I & Labroc

File name: I BOCKIT Cutput Save I
Save as type: ITexl Files [* kst j Cancel |

Figure 12. "Save as" for Output window content

» To print a selection from the output window (NOTE: this may not work on all
systems):

— select the text you wish to print from the dialog window; then
— choose “Print” from the File Menu in the menu bar;

— choose “Selection” in the “Page Range” menu box;

— fill out the remaining part of “Print” dialog Box; and

— click on the “Print” button or hit the “~'Enter” (“Return”) key to print the
selection.

= If you want to run another dataset after you print a selection, then
you must click after the last line in the output window. Otherwise, the
computer will generate an error indicating that you cannot edit the
text in the output window.

= Please note: ROCKIT uses toolbox routines which allow only 32K of data to
be saved in the “scroll back buffer.” This means that you can only scroll back
to approximately the last 900 lines of text displayed in the output window.
Unfortunately, with some datasets, and especially with keyboard input of
large datasets, this may be only a fraction of the full output. Therefore, if you
wish to print the entire output of a session it is highly recommended that you
create an output file and then use your favorite word processor to inspect the

file.
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Editing input and output files

The input and output files that ROCKIT creates are standard “MS-DOS TEXT” files,
which you can inspect and/or edit with virtually any word-processor (e.g., “Word” or “Word
Perfect”™).

* To inspect and/or edit an input or output file:
— open your word-processor; and then

— open the input or output file from the word-processor menu.

—> At least with Microsoft Word, the style (e.g., line spacing, margin
settings, font, and font size) in which the input or output file is displayed
can be modified by defining an appropriate “Normal” style within Word’s
“Define Styles...” or “Styles...” dialog box under the “Format” menu.

» Ifyou edit an input file for subsequent use by ROCKIT or edit an output file for subsequent
use by curve-plotting or statistical-analysis software, make sure that you save it in an
appropriate format. The most appropriate format for ROCKIT and many other applications
is “MS-DOS TEXT?”, “MS-DOS TEXT with Layout”, “TEXT-ONLY” or similar
formats depending upon your word processor and the version of windows that you are
using. (Some trial and error may be required to find the correct format for your system) .
Microsoft Word sets its default “Save As...” format to the appropriate kind if the input
file was in that format when it was opened.

*  When it is necessary to edit a ROCKIT file and then return to ROCKIT:

— open your editing application (for most purposes this would be a word
processor);

— open the desired ROCKIT input or output file by selecting the “Open”
command under your editing program’s “File” menu;

— close the file after inspecting and/or editing it (ROCKIT will not be able to
open an input file unless it was closed by your editing application); and

— then switch to ROCKIT either by selecting the ROCKIT window or by
opening it, if you closed it.

WINDOWS RockKiIT User's Guide Page 19 of 52



Required input

Keyboard input description

Keyboard input is a cumbersome, error-prone method for entering data. While we have
attempted to provide comprehensive integrity checking, it is impossible for the program to test
for all possible types of errors. In particular, user errors such as transposition of numbers, mixed
up columnar entry, and simple blunders in typing are virtually impossible for the program to
detect. In an effort to reduce these errors, ROCKIT’s keyboard input routines use extensive
prompting to tell you which case you are currently entering. However, please note that ROCKIT
may not be able to determine whether there has been a data-entry error until all of the cases have
been entered. When this happens, all of the cases must be re-entered. It is usually much easier to
use a word-processor or a spreadsheet program to create an input file, which you can then check
before you “give” it to the program. (See “Input file description” later in this section.)

(See page 13 for an example of keyboard input.)

This section describes how to respond to the particular prompts that follow the more general
prompts described in the chapter “To run ROCKIT....” (Please see the example at page 13 to
locate these input lines).

This section is divided into three subsections:
First the input that is required to describe the datasets: “Dataset description”

And then two sections that describe two alternative paths, depending upon how the data will be
entered:

“List data entry”

“Matrix data entry”
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Dataset description

The numbers below represent input lines or groups of input lines and correspond to the numbers
in the example on page 13.

1. A free-text description of the data you will input.
o This description can include up to 60 characters, including any leading blanks.
o This description allows you to easily identify the type of data you are entering.

Moreover, if you have asked ROCKIT to create a file to save the data that you
input, then this description will allow you to determine easily what data are in

the file.
2. The number of datasets you wish to enter.
o ROCKIT currently supports a maximum of 5 datasets entered in list format
o ROCKIT currently supports a maximum of 2 datasets entered in matrix format
3. A brief description of each dataset.
o Each description can include up to 12 characters.
o A convenient 12-character ruler (“|----------- [’) is included in the screen

prompts to ease keyboard entry.

4. An opportunity to indicate which datasets you wish to analyze or the number of the
particular dataset you want to start with.

o The number of each dataset will be displayed with the previously-entered
description immediately below the prompt.

. RocCKIT can compute ROC estimates for a single dataset, for a single pair of
datasets, or for all possible pairs of datasets.

o Entering “all” will automatically analyze all dataset pairs that can be generated
with the datasets that you entered and will supersede item 5 below'.

5. (Normally not asked) The number of the second dataset you wish to analyze

o If “all” was entered above, this question will not be asked and the
corresponding input will not be required.

o Entering either 0 or the same value as entered in step 4 above will cause
ROCKIT to analyze only the single dataset whose number was entered at step 4.

o Entering a different number from step 4 will result in the analysis (see
reference 9, on page 48) of these 2 datasets.

!Users may sometimes consider entering the number of the first dataset they wish to analyze here. Since this is keyboard driven
input, it does not make much sense to enter multiple datasets and then analyze only 1 or 2. However, this feature is meaningful
when using an input file where one has multiple datasets in the file but wants to analyze only 1 or 2 of those datasets. Thus, the

most common answer for this prompt is “all” when you input your data directly from the keyboard.
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6. Enter “D” or “C” to indicate whether discrete or continuous data are to be entered for this
condition. (Only discrete data can be entered for matrix data entry format, so the answer
you give here is not relevant if you choose matrix data entry format in step 8 below)

7. An indication of which types of values most likely represent actually-positive cases

o For continuous data, enter either “L” or “S” to indicate that larger or
smaller values represent positivity (e.g., higher probability of presence of
disease).

J For discrete data, enter the category number (either “1” or “N”) that
represents positivity (e.g., “certain or almost certain presence of the
disease”).

8. Enter the alphabetic code word “L” or “M” to indicate whether the data you enter will be

in list or matrix format.

o If more than 2 datasets are to be entered or if continuous data are being
entered (item 6 above), then this question will not be asked and the data
must be entered in List data entry format

o ROCKIT can accept either Matrix or List input but cannot accept a mix of
the 2 types of input across conditions. Therefore, this question will be
asked only for the first condition, and all other conditions must follow the
same format.

= Note: Items 6 and 7 above will be repeated for each condition, whereas item 8 will be
requested only for the first condition and only if there are 1 or 2 conditions

As already stated, we are now going to split the description of the prompts which follow. This
is done because the prompts are different if one chooses list or matrix data entry input
formats. Please follow the path more appropriate for your datasets.

In general, list data entry format is more powerful and often more convenient.

To use list data entry with categorical data (which is necessary with more than 2 datasets
and/or more than 20 categories), all the cases belonging to the same category are entered as
tied values in a list data entry format (for example, each case with a response in category 5
will be input independently with the value “5.” Each category will be treated equivalently,
matching categories with numbers: i.e., all cases rated in category 1 will get a 1; all cases
rated in category 2 will get a 2, and so forth. Please see “List data entry” if this data input
method is not clear to you.)
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List data entry

The numbers below represent input lines or groups of input lines and correspond to the numbers
in the example on page 13 for points 1-8, and to the example on page 24 for points 9 and 10).
Bullets below represent the description of those input lines.

1-8.
9.

10.

11.

See Above

A sequence of test-result values for actually-negative (e.g., “actually normal”) cases.

On a line for each actually-negative case, enter the test result for condition 1, one
or more blank spaces, the test result for condition 2, etc. Data from up to 5
conditions can be entered. If no test result is available for a given condition enter a
“#” instead. Optionally, these test results can be followed by one or more blank
spaces and then a brief free-text description of the case. (See Figure 13 on page
24 for an example)

Each continuous test-result value can include up to 6 digits to the left of the
decimal point (in addition to a “+” or “-” sign) and up to 6 digits to the right.

Each categorical (discrete rating) test-result value can range from 1 to 20.
Numbers larger than 20 can be entered if the data have been collected on a scale
with more than 20 categories. However, in that situation ROCKIT will treat the
data as if they were continuous data with many tied values and therefore will
reduce the number of categories automatically to 10 or 20, depending upon the
number of cases entered (see item 3, on page 46.)

Up to 5000 actually-negative cases can be entered for each condition.

Input of actually-negative cases must be terminated by a final line containing an
asterisk (*) as its first character.

A sequence of test-result values for actually-positive (e.g., “actually diseased or
abnormal”) cases.

The input format is the same as that for actually-negative cases.
Up to 5000 actually-positive cases can be entered for each condition.

Again, the input sequence must be terminated by a final line of free text
containing an asterisk (*) as its first character.

The desired statistical test (see page 5) if two or more datasets have been entered. (This
point is not included in the figure in the following page.)

— It is crucially important to note that this program is not appropriate for pooled test-

result values (see note on page 6).
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(on one Tine for each actually-negative case, enter the
test result for the first-condition, one or more blanks,
and then the test result for the next-condition, etc.
Use a "#" to represent any missing data.

After the Tlast actually-negative test-result has been
entered, input an asterisk (*) 1in response to the next
prompt.)

Actually-negative case #
1.0 .25 ;5 patient 001

w N =

Actually-negative case #

# 75e-2  ;; patient 002
Actually-negative case #

6.0 1.25 ;; patient 003
Actually-negative case # 4:

*
***%* end of actually-negative cases **¥%*

(on one 1line for each actually-positive case, enter the
test result for the first-condition, one or more blanks,
and then the test result for the next-condition, etc.
Use a "#" to represent any missing data.

After the Tlast actually-positive test-result has been
entered, input an asterisk (*) 1in response to the next
prompt.)

Actually-positive case #
# .50 ;; patient 004
Actually-positive case #
1.4 .35 ;5 patient 005
Actually-positive case #
3.0 1.50 ;5 patient 006
Actually-positive case #

A W N R

*

*** end of actually-positive cases ***

Figure 13. Example of keyboard list data entry. The numbers to the left refer to section numbers of the “List Data
Entry” section. Check there for a more extensive description of their meaning. Point 11 of the description is not
included.
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Matrix data entry

1-8.  See Above. For the other points, please see the figure at the bottom of this page

12. The total number of categories in the rating scale (3 to 20)

13. The total number of actually-negative (e.g., “actually normal’) cases.

14. The number of responses in each category for actually-negative cases.
o On one line enter, the number of responses in each category (integers only).
J Category numbers are printed for convenience.

15. The total number of actually-positive (e.g., “actually diseased”) cases.

16. The number of responses in each category for actually-negative cases.
o On one line enter the number of responses in each category (integers only).
J Category numbers are printed for convenience.

17.  Desired statistical test (see page 5) if two datasets have been entered (Not shown)

=> Note: Items 9 through 13 above will be repeated for each condition.

= This program is not appropriate for pooled test-result values (see note on page 6).

COHDITION 1

Are the data for condition 1 collected on a
tOyiscrete rating or (Clontinuous interval scale <D ar CO7:

'7 { |5 category (1) or N} indicative of Actual ly—Positive cases ¢1 or M7
n
é; Data from BOTH tests must be entered in the SAME format.
{ Hill you be entering the data in (Mlatrix or (L)ist form?
m
E) { How mony categories does the discrete rating scale contain?: (3-200
12

COMDITION 2

MATRIX entry selected, =so
Data from ALL COMDITIONS are assumed to be collected on a Discrete Rating Scale.

'7 { |s category (1) or ¢N) indicative of Actual ly—Positive cases <1 or H)7:
H

E) How mony categories does the discrete rating scale contain?: (3-202
2
For Condition 1: test 1
]_() { Enter the Total Mumber of Actual ly-Megative Cases (an integer:
2

Beginning with category 1 aond separated by blanks,
Enter fon one line, integers only? the number of responses to Actual ly-
Hegative coses in each category:

1 1 { 1 2 2 4 3 G 7 a Q 10 11 1z 13
1 a 1 a 1 a 1 a 1 a 1 a 1
For Condition 1: test 1
1:2 { Enter the Total Mumbear of Actual lyg-Positive Cases (an integer
12

Beginning with category 1 and separated by blanks,
Enter fon one line, integers only? the number of responses to Actual ly-
Positive cases in each category:

13 1 2 2 4 5 G 7 a a 1o 11 1z 1z
{ ul 1 ul 1 ul 1 ul 2 ul 3 Jul &+ Jul

Figure 14. Example of matrix data entry format
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Input file description

(Please see examples on pages 31 and 32 for input files created using Microsoft
Word, or example on page 34 for input files created using Microsoft Excel)

Numbers represent input lines or groups of input lines, whereas Bullets represent the description
of those input lines. See notes at the bottom of page 20 for a description of the structure of this
section.

Dataset description

I. A free-text description of the input file (up to 60 characters, including any leading
blanks).

I. This description allows you to identify easily the type of data stored in the
file. For example, if the current file contains information on a study of 4
different mammography CAD techniques, then this line might be:

I. CAD comparison in mammo, 4 conditions
2. The code word KIT to identify the file as an ROCKIT file.

3. On one line, enter the names of all of the conditions, beginning with the first condition

I. Each condition name must be enclosed in quotes (“’) and be less than 12
characters long.

II. Spaces or tabs must separate each condition. (See sample input files on page
30.)

II. A maximum of 5 conditions may be entered.
4. On one line enter an alphanumeric codeword for each condition, separated by one or

more blank spaces, to indicate the parameters of the dataset (see the examples at the end
of this point, next page, for clarity).

1. The first character in each codeword is “C” for continuous data or “D” for discrete
data

II. The second character:

I. For continuous data it is “S” if smaller values have highest likelihood to
belong to actually-positive cases or “L” if larger values have highest
likelihood to belong to actually-positive cases.

II. For discrete data, it is “1” if smaller-numbered categories are associated
with actually-positive cases or “N” if the higher-numbered categories are
associated with actually-positive cases.
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III. The third character in each codeword is “L” for list data or “M” for matrix data.
If “L” is selected then no further values are required.

IV. Only if Matrix data entry format is used. The final characters are a 2-digit number
indicating the total number of categories. This number can range from “01” to
66209"

Examples of alphanumeric codewords

1. Continuous data with larger values representing positivity must be entered
as a list and would have the code word: CLL

2. Discrete data with higher-numbered category representing positivity and
entered as a list would have the code word: DNL

3. Seven-category discrete data with category 1 representing positivity,
entered as a matrix, would have the code word: D1MO07

As already stated, we are now going to split the description of the prompts which follow. This
is done because the prompts are different if one chooses list or matrix data entry input
formats. Please follow the path more appropriate for your datasets.

In general, list data entry format is more powerful and often more convenient.

To use list data entry with categorical data (which is necessary with more than 2 datasets
and/or more than 20 categories), all the cases belonging to the same category are entered as
tied values in a list data entry format (for example, each case with a response in category 5
will be input independently with the value “5.” Each category will be treated equivalently,
matching categories with numbers: i.e., all cases rated in category 1 will get a 1; all cases
rated in category 2 will get a 2, and so forth. Please see “List data entry” if this data input
method is not clear to you.)
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List data input file

5. A sequence of test-result values for actually-negative (e.g., “actually disease-free” or
“actually normal”) cases.

o On a line for each actually-negative case, enter the test result for condition 1,
one or more blank spaces, the test result for condition 2, etc. Data from up to
5 categories can be entered if no test-result is available for a given condition,
then enter a “#” instead. Optionally, these test results can be followed by one
or more blank spaces and then a brief free-text description of the case.

o Each continuous test-result value can include up to 6 digits to the left of the
decimal point (in addition to a “+” or “-” sign) and up to 6 digits to the right.

o Each categorical (rating) test-result value can range from 1 to 20. If the data
have been collected on a scale with more than 20 categories, please enter the
data as if they were collected on a continuous scale.

o Up to 5000 actually-negative cases can be entered for each condition.

. Input of actually-negative cases must be terminated by a final line containing
an asterisk (*) as its first character.

6. A sequence of test-result values for actually-positive (e.g., “actually diseased” or
“abnormal”) cases.
o The input format is the same as that for actually-negative cases.
o Up to 5000 actually-positive cases can be entered for each condition.
o Again, the input sequence must be terminated by a final line of free text
containing an asterisk (*) as its first character and a return as its last
character.

= It is crucially important to note that this program is not appropriate for pooled test-
result values (see note on page 6).
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Matrix data input file

For the first (or only) condition:

5. The total number of actually-negative (e.g., “actually disease-free” or “actually normal”)
cases.

6. The number of responses in each category for actually-negative cases.
o On one line enter, in the order of the category numbers, the number of

responses in each category (integers only).

7. The total number of actually-positive (e.g., “actually diseased” or “abnormal’) cases.
8. The number of responses in each category for actually-negative cases.
o On one line enter, in the order of the category numbers, the number of

responses in each category (integers only).

If you are entering independent data for 2 conditions, then repeat items 5 through 8 for the
second condition (remember that no more than 2 conditions can be entered using matrix
format)

= It is crucially important to note that this program is not appropriate for pooled test-
result values (see note on page 6).
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Using other programs to create input files

Many programs can be used to create the input files as described above. However, it is
essential that these programs save the input file in a text-only (word processor) or
formatted-text (spreadsheet) format, and of a type compatible with MS-DOS. Although
we shall mention only Microsoft Word and Excel in the examples below, most other such
programs work in a similar fashion.

To create an input file using Microsoft Word
=  Open Microsoft Word.
=  Open a new document by selecting “New...” from the “File”” Menu.

= Enter your data into the file according to the “Input file description” section on page 26
above.

= Save the file:
— select “Save As...” from the “File” Menu;

— In the “Save File as Type” pop-up menu choose “MS-DOS TEXT with Layout” or
“Text Only” (the names will vary depending on the version of Windows and
Word that you are using; in the worst case keep trying until one works);

— type the name you want to save the file as; and
— click on the “Save” button or hit the “~'Enter” (“Return”) key to save the file.

File Hame: Directories: 1] 4
|sample inpl txt c:vrockit
kit.uue ;I o\ ;I Cancel
kit.zip |
rockit.exe Options. .
rockit™1_doc Csre
| Metwork. .
| Help
Drives:
LI = c: gonzo ILI

Save File as Type:
Text Only |;I

Figure 15. Save for input file created with Microsoft Windows
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= word input file FIE
|
|T|E...|...1...|...2...|...3...|...q...|...5...|...(l,‘.=|}
I I I I I I I I I I I =
CAD eomparison in mamme, 4 treatments |
EIT
Lo "ORY " "MET "IR"
CHL CLL CLL CLL
19300 20700 # - 63800 ;i Comments go here:
-. 14800 # 1.2000 15800 55 Things like patient I,
# 43900 1.2070 41 62000E-01 o5 peculiakities, sndfor
-1.1360 # A4700 - 86600 5o eneral eomments
40000 27900 # 0.35000E401 ;3 like "clanstrophobie”
40.76000E-01 1.0570 15500 #
# # - S0600 40 26000E-01
(.63000E-01 300 -.39500 0.52000E401
1.5230 # 1.3200 -97100
-1.0430 1.9930 45900 -96a00
20000 # -2.1340 # ;5 Hote missing data
-.94000 4000 -1.2010 20000 sorep bra
-.45000 # E000 0.35000E401
£9400 # L7300 -.23300
-1.9440 33070 -.52000 - 29800
40.37000E-01 # - 4300 24300
# Aokt
-3.3920 3.1860 -1.1170 1.1260
# 27700 -1.4410 1.2340
# A00a0 14120 0.41000E-01
-3.71170 3.9160 -2.7380 36300
16870 2.4950 -1.3680 A4200
-1.3430 1.7440 -1.5210 16110
-1.0920 frnan -3. 2160 3.5920
-1.1730 1.7790 -3.4760 23150
# # # 81900
-1.5310 1.9260 -2.1620 23320
=174 85500 # 2.1340
-3.0110 27300 -1.3760 1.6090
# 1.7030 -2.0580 1.0470
-1.7830 2.3180 -3.0070 2.3280
-2.5810 3.1330 15220 1.2940
= i 3.8840 -.27400 21900
# Aokt

Figure 16. Example of Microsoft Word list data entry input file
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=0 ind-kit kbd T2
N

=]

4

1T _I:E:-

Twro [ndependant Ordinal Treatments {Matx form)
KIT
"MRI" CT
DIMI3 DHMO?
7
tptototototrol
12

p4030z0101010
7

1111111
12

01113234

Figure 17. Example of Microsoft Word matrix data entry input file

= -:::_'::l Ly ety ey
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To create an input file using Microsoft Excel
=  Open Microsoft Excel.
= QOpen a new document by selecting “New...” from the “File” Menu.

= Enter your data into the file according to the “Input file description” section on page 26
above:

— Enter each condition in its own column.

—> Note: Excel does not automatically enclose text in quotes. Therefore you must
enclose the condition descriptions in quotes and always save as “formatted text” or
“TEXT(MS-DOS)” or some similar name, depending upon the version of Windows
and Excel that you are using.

— Enter each case in its own row.

= Save the file:
— select “Save As...” from the “File” Menu;

— choose “Formatted Text” or “TEXT(MS-DOS)” in the “Save File as Type”
pop-up menu (see comment at the previous point);

— type the name you want to save the file as; and

— click on the “Save” button or hit the “~'Enter” (“Return”) key to save the file.

File Hame: Directories:

. 1] 4
|excel dal c:\rockit
kit.uue ;I [=reh ;I | Cancel
kit.zi_p
fockit-1 doc Casre |_Options...
| Metwork. ..
=l | Help

Drives:

;I I E=Ic: gonzo |;I
Save File as Type:
Formatted Text [Space delimited] |;I

Figure 18. Save for input file created with Microsoft Excel
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= Excel input file
A | B [ ¢ | p | E | F

1 [CAD compatison in memmo, o teatments

2 [ET_ 1

3 "o "OBY "MET "R"

4 iZ8L CLL CLL CLL

2 0193 0707 # 4638 ;; Comments go here;
b 4148 # 1.300 0.158 ;; Things like patient ID,
7 # 0334 1807 L0623 ;; peenliarities, andlor
(4 -1.136 # 0.447 866 ;; qeners] pomments
9 0.400 087 # 0035 ;; like "elavstrophobis”
10 .076 1.057 0.133

11 # # 4.906 4.086

12 0.063 0.643 41395 0.052

13 1525 # 1.320 £.971

14 -1.043 1.993 0.459 4,964

15 0,200 # 2,194 #| ;; Hobe missing daka
16 4,940 0740 -1.801 0800 ;;rep. bya "#

17 41450 # 0.760 0.033

18 0.694 # 0673 4283

19 -1.994 3507 4.520 4398

20 H1.087 # H1.457 0843

21 | etk

22 -3.392 3.186 -1.117 1126

23 # 0277 -1.491 1.334

24 # 0.500 -1.412 0.041

23 4.7 3916 2738 3620

26 -1.687 2.493 -1.368 0.442

27 -1.343 1.744 -1.521 1611

28 -1.093 0670 -3.316 3598

29 -1.173 1.779 -3.476 3515

30 # # # 0814

31 -1.531 1926 2162 2552

32 -1.727 0.953 # 2.154

33 -3.011 a.7a0 -1.876 1609

34 # 1.703 -2.058 1.047

35 -1.783 2318 -3.007 2328

36 -2.581 3133 -1.528 1394

37 Rl 3804 4.274 ne19

38 | ebacher

M4 [ M} Excel input file / | ) I

Figure 19. Microsoft Excel list data entry input file. Note the format of the comments on the rightmost column
and the presence of the quotation marks, also note that the correct quotation marks are the same on the left and of
the right of names (i.e., no “smart quotes”).
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Special notes & troubleshooting

Special notes

Historical and legacy issues

1.

RockIT combines previous University of Chicago software for ROC analysis into a
single, integrated package and includes additional features, such as the ability to analyze
partially-paired datasets. ROCKIT supersedes completely ROCFIT, LABROC1, INDROC,
CorroOC2, and CLABROC, which are no longer maintained or supported.

RockiITt will accept input files created for our previous ROC programs (ROCFIT, LABROC,
INDROC, CLABROC and CORROC2). When one of these old file formats is encountered,
Rockit will ask if you wish to save the old format file as a new file. This new file will be
saved in the new “ROCKIT” format. See the end of this section for how to do so

ROCKIT currently supports a maximum of 5 datasets entered in list format (the same
format used by the now-obsolete LABROC, CLABROC, and CORROC2.)

ROCKIT currently supports a maximum of 2 datasets entered in matrix format (the
same format used by the now-obsolete ROCFIT and INDROC).

Operating system issues

5.

6.

Versions of ROCKIT for the Apple Macintosh™ OS operating system are available as
well.

This Windows version of ROCKIT will execute on computers running the Microsoft
Windows 3.1™ operating system if Microsoft’s Win32s DLLs are installed. ROCKIT
is a 32 bit application which will not directly execute on a 16 bit Windows 3.1
system. However, Microsoft has created a set of DLLs, called Win32s, which will
allow ROCKIT to run on a Windows 3.1 system. If your operating system is
Windows 3.1, please download the win32s DLLs and install them according to the
instructions provided by Microsoft.

Hardware issues

7.
8.

We recommend running ROCKIT only on computers with a ‘486 or later processor.

RocKIT requires 2.1 MB of RAM to execute. Therefore, your system must have at
least 4 MB of RAM. Moreover, it requires 2 MB of free disk space.

If your computer uses a processor older than a ‘486 and does not have a math
coprocessor, ROCKIT may still work on your computer if you have a software math
coprocessor emulation extension, such as SoftwareFPU . However, because
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emulators must translate every math instruction for the processor, program
performance is severely degraded with an emulator.

Troubleshooting

Operating system issues

1. RockiT will not run under the DOS operating system. Microsoft WINDOW S™ must
be installed on your machine.

2. Menu bar items and their functionality, as well as file formats and types, may vary
among different versions of Windows and among different supporting applications
(such as word-processors). Perhaps the best strategy for dealing with such issues is
trial and error while using the hints that we provide throughout the user’s guide (the
most important of which is: employ plain text or a MS-DOS kind of text format
whenever possible). If the program does not work properly despite your best efforts to
diagnose the problem, please contact us at roc@bsd.uchicago.edu.

Input/output issues

1. It is crucially important to note that this program is not appropriate for pooled test-
result values (see note on page 6).

2. Limitations on ROCKIT data handling:
= Up to 10,000 negative cases and 10,000 positive cases
=  Up to 5 conditions (e.g., “treatments” or “diagnostic tests”)

® Jf data are input in Matrix format, up to 20 categories and no more than 2
conditions

3. Ifyou ask ROCKIT to create a new input file, it will create a flawed input file if any
error is encountered during data input. If an error is encountered and you would like to
run the program from the input file, then you must manually edit the input file with
your word processor and correct any erroneous data.

4. ROCKIT checks data from each condition for degeneracy (reference 10, on page 48).
With paired or partially-paired data ROCKIT checks the marginal datasets, whereas with
unpaired datasets ROCKIT checks the independent datasets. If a dataset is degenerate,
Rockit will output a message describing the kind of degeneracy found and the
corresponding exact-fit ROC, and it will then abort execution of that dataset. In
general, degeneracy should be found only in very small datasets and/or in those with
many tied values.
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Calculation/Algorithm related issues

1. When fully- or partially-paired conditions are compared, some datasets can cause
underflow during the maximum-likelihood calculations. To circumvent this problem,
ROCKIT may merge two or more of the initially-established categories in one or both
conditions before proceeding, thereby reducing the number of estimated operating
points. In our experience, category merging rarely occurs unless the two conditions are
highly correlated.

2. The ROC curve that ROCKIT estimates for each condition from paired test-result data
may be slightly different from the curve that ROCKIT estimates for each condition
alone. More generally, the ROC curve that ROCKIT estimates for a given condition can
depend to some degree upon the data with which the condition is paired. For example,
if triplets of test results are obtained from three conditions (X, Y, and Z), then the ROC
that ROCKIT estimates for condition X may depend on whether the test results from
condition X are paired with those from condition Y or those from condition Z. In our
experience, these effects usually are small and can be ignored. In situations where
differences among multiple estimates of a particular ROC are substantial, we
recommend that an overall estimate of the ROC be obtained by averaging the
individual estimates of the “a” parameter and the individual estimates of the “b”
parameter of the curve. The overall ROC is then given by the expressions FPF = @(v)
and TPF = @ (a + bv), where “v” takes on values from -3 to +3 and ®(z) represents the
cumulative standard-normal distribution function.

3. Before maximum-likelihood estimation of an ROC curve is attempted, continuously-
distributed input data are rank-ordered and then collapsed into truth-state runs as per
the LABROC4 algorithm (reference 5, on page 48). These runs are then reduced to “K”
categories in an ad hoc but empirically useful way by means of our “LABROCS”
categorization procedure (reference 5, on page 48). If both the number of actually-
negative cases and the number of actually-positive cases in the input are greater than or
equal to 40, then K=20; otherwise, K=10.

e If the input data were collected on a discrete categorical scale, and/or if a
substantial proportion of the data from actually-negative and/or actually-
positive cases involves tied test-result values, and/or if the actually-negative
and actually-positive distributions are “well separated” (high curves), then
ROCKIT may not be able to achieve the target number of categories; in that
situation, it produces as many categories as possible.

WINDOWS RockKIT User's Guide Page 46 of 52



Legacy issues

1. Because the algorithms used by ROCKIT are somewhat different from those used by our
previous software (e.g., LABROC1,) the estimates may differ slightly (e.g., by <~0.001).
These differences are to be expected and should lie well within the 95% confidence
interval of the estimates previously calculated.

2. To create a new “ROCKIT” format input file from an old input file:

e Respond “yes” to the screen prompt that asks whether you want this option; then hit
“«Enter” (“Return”).

ROCKIT (IBM compatable version 0.9 Beta)

Mazinun Llkal Ihoad Eztinotion of o Elnormal ROC Curua

0o yoo womt bo ued doto fran o praulous|y craotad Inpul T1l@ for the needl eor?
lyfm, o q 1o quit?

|
Oz you wanl a (Flull, dtiancize or (Hla QUTRUT Fila?
n
0o goud wanl CFIull ar CC3anc SR Soraen cUbpuk?
=
Tha Irput Flla 12 Im the OO flle Foenot.
Do god vish 1o create @ new input File? (gine

y

Figure 30. Prompt for converting old formats into ROCKIT format
e When the standard “Save As...” dialog box appears:
— navigate to the folder in which you want the new input file saved,
—  type a name for the new input file; and

—  click on the “Save” button or hit the “~'Enter” (“Return”) key to save the file.

Save As HE
Save jn: IaLabroc‘I j gl e Erey

File name: | New Input File Save |
Save as type: IText Files [*.t=t] j Cancel |

Note: RockiIT will expand ROCFIT datasets so that they are in list format unless they
involve more than 5000 cases of a single type (actually-positive or actually-negative).

WINDOWS RockKIT User's Guide Page 47 of 52



References

1. Metz CE. ROC methodology in radiological imaging. Invest Radiol 21: 720-
733, 1986.

2. Swets JA. Form of empirical ROCs in discrimination and diagnostic tasks:
implications for theory and measurement of performance. Psych Bull 99: 181-
198, 1986.

3. Hanley JA. The robustness of the "binormal" assumptions used in fitting
ROC curves. Med Decis Making 8: 197-203, 1988.

4. Hajian-Tilaki KO, Hanley JA, Joseph L, Collet J-P. A comparison of
parametric and nonparametric approaches to ROC analysis of quantitative
diagnostic tests. Med Decis Making 17: 94-102, 1997.

5. Metz CE, Herman BA, Shen J-H. Maximum-likelihood estimation of receiver
operating characteristic (ROC) curves from continuously-distributed data.
Statistics in Medicine 17: 1033-1053, 1998.

6. Dorfman DD, Alf E. Maximum likelihood estimation of parameters of signal
detection theory and determination of confidence intervals — rating method
data. J Math Psych 6: 487-496, 1969.

7. Grey DR, Morgan BJT. Some aspects of ROC curve-fitting: normal and
logistic models. J Math Psych 9: 128-139, 1972.

8. Metz CE, Wang P-L, Kronman HB. A new approach for testing the
significance of differences between ROC curves measured from correlated

data. In: Information Processing in Medical Imaging (F. Deconinck, ed.). The
Hague: Martinus Nijhoff, 1984, pp. 432-445.

9. Metz CE, Herman BA, Roe CA. Statistical comparison of two ROC curve

estimates obtained from partially-paired datasets. Med Decis Making 18: 110-
121, 1998.

10. Metz CE. Some practical issues of experimental design and data analysis in
radiological ROC studies. Invest Radiol 24: 234-245, 1989.

11. Ma G, Hall WIJ. Confidence bands for receiver operating characteristic
curves. Med Decis Making 13: 191-197, 1993.

WINDOWS RockKIT User's Guide Page 48 of 52




Table of figures/ROCKIT screen shots

FIGURE 1. RockiIT FILE MENU
FIGURE 2. ROCKIT EDIT MENU
FIGURE 3. ROCKIT WINDOW MENU
FIGURE 4. ROCKIT STARTUP SCREEN

FIGURE 5. DIALOG BOX FOR LOCATING AND OPENING FILES

FIGURE 7. PROMPT FOR SAVING KEYBOARD INPUT
FIGURE 8. "SAVE AS" FOR KEYBOARD INPUT AS INPUT FILE

FIGURE 9. PROMPT FOR OUTPUT FILE

FIGURE 10. EXAMPLE OF “SAVE AS”’ DIALOG BOX FOR OUTPUT FILES.

9

10

10

11

11

FIGURE 6. EXAMPLE OF KEYBOARD INPUT. % 2
14

16

16

17

FIGURE 11. PROMPT FOR FULL OR CONCISE SCREEN OUTPUT

FIGURE 12. "SAVE AS" FOR OUTPUT WINDOW CONTENT 18
FIGURE 13. EXAMPLE OF KEYBOARD LIST DATA ENTRY. 24
FIGURE 14. EXAMPLE OF MATRIX DATA ENTRY FORMAT 25
FIGURE 15. SAVE FOR INPUT FILE CREATED WITH MICROSOFT WINDOWS 30
FIGURE 16. EXAMPLE OF MICROSOFT WORD LIST DATA ENTRY INPUT FILE 31
FIGURE 17. EXAMPLE OF MICROSOFT WORD MATRIX DATA ENTRY INPUT FILE 32
FIGURE 18. SAVE FOR INPUT FILE CREATED WITH MICROSOFT EXCEL 33
FIGURE 19. 34
FIGURE 20. DESCRIPTION OF OUTPUT: RUN AND DATASET DATA 34
FIGURE 21. DESCRIPTION OF OUTPUT: STATISTICAL TEST AND DATASET DATA 35
FIGURE 22. DESCRIPTION OF OUTPUT: INPUT DATA AFTER CATEGORIZATION 36

FIGURE 23. DESCRIPTION OF OUTPUT:

NUMBER OF ITERATIONS

FIGURE 24. DESCRIPTION OF OUTPUT:
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NOTE: Figures will appear differently for different versions of the program and for
different versions of Windows (these screenshots have been taken on Windows 95). The
features relevant to the use of ROCKIT, that is what we wanted to exemplify here, can be
easily identified across different program and operating system versions. Some screen
shots have been edited for clarity (changing fonts or alignment). Not all the figures are
from the same version of the program, differences are non important for the use of the

code.
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editing. See output files, See input files
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quitting Rockir, 8

R
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RAM, 44
system, 4

ROC curves

comparison to results of old software, 47
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table of contents, 2
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input format, 23, 28
multiple per case, 6

text-only format of files, 19
TPF [true-positive fraction], 5
TPF test, 5
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