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1. Introduction
1.1 Welcometo GLIMMPSE 2.0.0

GLIMMPSE 2.0.0 is an open-source online tooldalculating ower and sample size.
GLIMMPSE has been designed so that researcherscatists with a variety of statistical
training can have access to reliable power and kasme calculations. For optimum usability,
GLIMMPSE provides two different modes. Guided Mode  usegsaive step-by-step guided
instructions for entering data in order to obtaivpr and sample size outputs. Matrix Mode
users receive less guidance, and are assumeddesgds-depth statistical training.

GLIMMPSE can compute power or sample size for umaa and multivariate linear models
with Gaussian errors. GLIMMPSE supports two mgpes of study design models: designs
with only fixed predictors, and designs with fixgedictors and a single Gaussian covariate.*

GLIMMPSE utilizes a Java web services architectdesjgned to facilitate future support of
additional statistical models. The tool is hosdélttp: //www.glimmpse.sampl esi zeshop.com.

*Note: The values of a fixed predictor are setad pf the study design, and are known without
appreciable error. In contrast, Gaussian covariate not observed until data is collected.
Common designs with only fixed predictors includedts, analysis of variance (ANOVA) and
multivariate analysis of variance (MANOVA). Commdasigns that control for a covariate
include analysis of covariance (ANCOVA) and multiage analysis of covariance
(MANCOVA).

1.2 Why GLIMMPSE?
Other programs, such as POWERLIB, NQuery, and Réss calculate power and sample size.
So why use GLIMMPSE?

GLIMMPSE has several advantages over these otbgrams,because GLIMMPSE is:
1.Free. GLIMMPSE provides free online power and skemgize computing.

2.User friendly. In bothGuided Mode andlatrix Mode GLIMMPSE provides a step-
by-stepguided interface to assist researchers in produmicurate power and sample size
calculations.

GLIMMPSE also:

3. Calculatespower and sample size for any univariate ottirariate test for the general
linear multivariate model, assuming fixed predistor

4. Producesconfidence intervals on power estimates forghsswith fixed predictors.



5. Producespower calculations for designwith  a single Ganssiwariate.
6. Supportsdesigns with unequal group sizes, and complitabvariance structures.
7. Createsbasic power curves.

2. Using GLIMMPSE

2.1 When to Use GLIMMPSE

GLIMMPSE helps researchers and scientists determirable figures for power and sample
size. Currently, GLIMMPSE can calculate power aachgle size for the following common
statistical tests and models:

* One sample t-test

* Paired t-test

» Two sample t-test

* Analysis of variance (ANOVA)

* Analysis of covariance (ANCOVA)

* Repeated ®masures analysis of variance

» Multivariate analysis of variance (MANOVA)

» Multivariate analysis of covariance (MANCOVA)
* Linear regression

2.2How toUse GLIMMPSE

2.2.1 Initiating the GLIMMPSE Wizard

Use a web browser* to access GLIMMP SHit#p://samplesizeshop.cony. From the home page,
click on theGLIMMPSE tab, select tieLIMMPSE 2.0 Beta page, and click ortéiselink:

GLIMMPSE 2.0 Beta is here!

GLIMMPSE 2.0 adds new functionality, with a full graphics user interface for repeated measures and cluster designs

*Note:GLIMMPSE has been tested in Internet ExploreMicfosoft 2013, Mozilla Firefox
13.0.1 (Mozilla 2012), Google Chrome 20 (Google20Q&and Safari 5.0.3 (Apple 2010). For the
best experience, Firefox 12.0.1 and Safari 5.C3ezommended.



2.2.2 Choosing Between Guided Mode and Matrix Mode
After clicking onGLIMMPSE, three options will be presente@uided Mode, Matrix Mode,  and
Upload a Sudy Design.

In Guided Mode users receive step-by-step guided instructionsntering data in order to obtain

power and sample size outputs for use in studygdesio choos&uided Mode cIic
in the Guided Sudy Design box.

In Matrix Mode users receive less guidance, and are assunpess$ess in-depth statistical
training. Matrix Mode allows direct input of all matrices teepd for a power calculation. To

chooseMatrix Mode click in thMatrix Study Design box.

If you have a study design saved from a previouBMBAPSE session, you may upload it by

clicking L.€heose File | iy theUpload a Sudy Design box . GLIMMPSE will open the saved
study and allow you to continue entering the detailyour analysis.

2.3 Basic Navigation for GLIMMPSE in Both Guided Mode and Matrix Mode

Once a mode of entry has been chosen, the stejusegdor GLIMMPSE to calculate power are
listed as tabs on the left side of tim&roduction screen. hkenbackground indicates a tab as
active, and a blue background designates a taiaagve. Black text designates a page within a
tab as active, and gray designates a page asvimainly one page within one tab can be active
at a time.

On the bottom right of any screen in GLIMMPSE imanu of options enabling users to save

their study design by clicking” S2°°=59"  consult the helpdry by clicking * HelP | or
cancel without saving and return to ®art Your Sudy Design screen by clicking® ©ancel

Each section is broken into one or more sub-sestath the title in bold at the top of the page.
Each screen contains instructions and/or areassirinputs. Users navigate through the
sections and sub-sections by clicking to advamce™ to go back. You may also click on
the section titles in the panel on the left.



Figure 1: Example Start Screen

Callsulziz Introduction

The GLIMMPSE wizard will guide you through several steps to perform a power or
Start sample size calculation.

& Solving For Use the forward and back arrows to navigate through the wizard. You may save your
work at any time by clicking the "Save Design” link at the lower left of the screen.
The "Cancel" link, also at the lower left of the screen, allows you cancel your current
work and begin a new study design. The help manual may be accessed by clicking
the "Help" link.

General steps for a power analysis are listed on the left hand side of the screen. We
will ask you to specify:

* The Type | error rate

* The independent and dependent variables

* The primary study hypothesis of interest

* Choices for group means

* Choices for standard deviations and correlations for study outcomes
» The statistical test and additional display options

Click next to begin.

&« « Help \}1'] Save Design # Cancel

Following thelntroduction screen (Figure 1), GLIMMPSE will prptnyou toenter the details

for your power or sample size calculation. You reater the details in any order you wish.
However, some screens cannot population unlesentar information into a previous screen.
For example, if you have not entered informatioth@Participants tab, you will not be able to
enter information in thélypothesis tab. If a tab is close do missing information in an earlier
screen, it will be indicated by a red circle witslash through it:

Calleulziz

Hypothesis
& Hypothesis



Notice that in Figure 1 there are two pencils besigt two available screens in the ac®eart
tab. These pencils indicate screens with requimedmation. Once you have entered the
required information, the pencil will turn into eegn check mark:

Caloulziz

Start

+ Solving For

Some screens are optional, and will already hasleeak mark beside them.

2.3.1 Typing Into a Text Box

At different points while entering data GLIMMPSEIMask you to specify choices for the power
or sample size calculation by typing into a text.bd@o input information in a text box, click in
the text box and type the requested informatioa.cdmplete the entry you may: 1) Click

anywhere on the screen; 2) Pr on your keyboar@) Click (if available).

To delete entries in a text box, click on the estrythat it becomes highlighted in blue. Click

to delete the highlighted entry.

Figure 2 shows three examples of text box entriés thre text boxes highlighted in yellow.



Figure 2. Examples of different uses of text boxes

Woere the outcomes measured multiple times on each subject?

© No, measurements were only taken one time.
® Yes, measurements were repeated over a single dimension (ex. days, weeks, locations, efc.)

How many times? 10

Ower what dimension? days

B
Relative Categorical Predictors
Group Size 2 x 92
1 7 1 0
1 ¥ o i
C
Type | Emor Values (1 [ Add ][ Delete ]

05

Figure 2. Examples of text boxes that are used to A) collect information on repeated
measures, B) specify the size and contents of a matrix, and C) specify one or more
choices for an item used in the power calculation.

2.3.2 Using Drop Down Menus

When GLIMMPSE requires you to choose from a defilgcbf options these options will be
presented in a drop down menu. Figure 3 showsamgle of a drop down menu. To choose
an option from a drop down menu, click on the dammow (see [1]) then select your choice

from the list of options (see [2]).



Figure 3. Example of adrop down menu

(1]

Relative

Group Size, Sitndus
1 v| Male
o ¥| Female
1

2 «— [2]
3

4

5
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8

9

10

2.3.3 Radio Buttons and Check Boxes

In some cases, you must choose from a list of nptity selecting a radio button or checking a
box. The radio buttons allow you to select onlg @ption. The check boxes allow you to select
more than one option. To select an option, clicklee radio button or check the box next to that
option. Figure 4 shows an example of a radio loufsee [A]), and a check box (see [B]).

Figure 4. Example of radio buttons and check boxes.

What value would you like on the horizontal axis of your power curve? | Select the Type | error values you would like to include.
@ Total Sample Size €—0
. 0.01 .
_ Choose one option - <—— Choose multiple
() Effect Size Scale Factor 0.05 ;
options
O variance Scale Factor O o.10

2.3.4 Results Report

Power results are displayed in a table with eashrepresenting an individual power
calculation. If multiple factors have been spexcifin the study design (for example, multiple
Type | values, variability scale factors, etc.)rthlee results table will have multiple rows. See
Table 1 below for an example of the informatiompthged for a given results report.



Every results report for power contains both cataed and desired power values. When solving
for power, these two values are the same. Whetngplor sample size, it may not be possible
to achieve the exact power value specified by #e.uln this case&ominal power s the default
power value (the power value specified by the yserlactual power is the calculated power for
the sample size that best matches the desired power

A power curve may also be requested, with powehervertical, or Y, axis and either the
regression coefficient scale factor, covariancéesieator, or total sample size on the horizontal,
or X, axis.

Power results can be saved to a comma delimitedgdilthat users can import the data into other
statistical packages. To save the power reslitg, 8ave o CSV peneath the table of results.

For transparency, the matrices used in the calonkgre accessible on the results screen. To
view the exact matrices used in the calculatiolisk & View Matiices beneath the table of results.
This is most useful ilbuided Mode , where matrix informatieiargely hidden from the user.

Table 1. Information Displayed for Power Result

Column Name Description

Test Name of the statistical test

Actual Power Calculated power

Total Sample Size Total number of research partitgpeequired to achieve the actual power

Beta Scale Scale factor applied to the Ber matrix

Sigma Scale Scale factor appliedtheXy matrix

Alpha The Type | error value

Nominal Power The desired power

Power Method Indicates whether conditional, uncoo, or quantile power was used

Quantile If the current power method is quantile povthis indicates the quantile
of the distribution of possible powers. Otherwikes field is empty.

Power Lower Lower limit of the 95% confidence intalrv

Power Upper Upper limit of the 95% confidence in&rv

2.4 Basic Navigation for Guided Mode: I nformation Specific to Guided Mode

2.4.1 Entering VariablesInto a Text Box

In Guided Mode, GLIMMPSE asks you to enter labels for your prémliwariable(s) (also called
independent variables) and your outcome variab(e(sp called dependent variables). Figure 5
shows an example of entering variable labels. riterea variable label, type the label into the

text box provided (see [1] in Figure 5). After bamtry, cIick , pess on your
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keyboard, or click anywhere on the screen to papule field below that text box (see [2] in
Figure 5).

For the predictor variables, GLIMMPSE also asks twapecify how many categories each
variable contains. For example, the predictoralde "gender" has two categories, "male" and
"female.” To specify categories associated wiglivan predictor, select a predictor in the text
box on the left (see [2]), then enter the catedmivgls into the text box on the right (see [3] in

Figure 5). After each entry, cIi rq:ss on your kewrd, or click anywhere on
the screen to populate the category text box|[@&ge

Only category labels associated with the highlighgeedictor label are shown. To delete

predictors or category labels, select the unwalatieel and click . This removes the
label from the list. If you remove a predictore thssociated categories are automatically deleted.

Figure 5. Example of entering labels.

(1] 3]
Predictor / Category /
| Add | [ Delete | Female [ Addi% Delete |
Gender Male

Race/Ethnicity

T T

(2] (4]

In Matrix Mode multiple alternatives may be entered directlytaay may be specified as scale
factors.* Users itMatrix Mode may explicitly specify Type iir&r rate, effect size, variability,
multiple alternatives for power when calculatinghgéde size, and per group sample size when
calculating power. Multiple alternative are enterethe same way as information is entered into
text boxes (as described above in this section).

*Note: Scale factors are scalar multipliers applied toghantile values For scale factors, enter
"1" if you want to specify the initial estimate.

2.5 Basic Navigation for Matrix Mode: Information Specific to Matrix Mode
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2.5.1 Optionsin Matrix Mode for Defining Your Study Design

In Matrix Mode, users may request a list of different powdcwations by specifying multiple
levels, selecting several statistical tests, ondef multiple scale factors for the regression
coefficients and covariance matrices. In additissers may specify multiple target power values
when solving for sample size, and multiple per-greample sizes when calculating power. For
the General Linear Multivariate Model with FixedeRBlictors and a Gaussian Predictor, users
may select unconditional power, quantile powehath. For quantile power, multiple quantiles
may be entered.

2.5.2 Resizing and Entering ValuesInto a Matrix

In Matrix Mode, GLIMMPSE requires you to define the matrices useithe power calculation.
Figure 6 shows an example of a matrix templatdatrix Mode Sometimes the matrix
dimensions are pre-determined. If not, you canlreematrix dimensions by typing the number
of rows into the row text box (see [1] in Figuread)d the number of columns into the column
text box (see [2] in Figure 6). Fill in the elen®nf the matrix by entering values into the text
boxes within the matrix template (see [3] in FigGje

Figure 6. Example of entering valuesinto a matrix.

Categorical Predictors
1] — 3 x3 <— [2]

1 o o
0 1 ]
0 ] 1

\ [3]

3. Using Guided Mode: A Screen-by-Screen Tour
In Guided Mode users receive step-by-step guided instructionsntering data in order to obtain
power and sample size outputs for use in studygdesi

3.1 Start
3.1.1 Introduction
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This screen contains a summary of the steps indatvéhe power or sample size analysis.

After reading the screen, cliek”® to begin entetimgdetails of your study design.

3.1.2 Solving For?
This screen allows you to select either Power on@Ba Size for your study design calculation.

If you select Power, your inputs will be used fgyaaver analysis that will produce a value
between 0 and 1, representing the likelihood aysiuill conclude that a given phenomenon
occurred. If you select Sample Size your inputslve used to calculate the number of
individual sampling units (also called participantseferring specifically to people) you need to
include in your study to achieve your desired power

If sample size is set due to budgetary or othdricisns, a power calculation can tell you how
likely it is the study will provide a definitive awer to the question of interest. However, if the
number of participants is not set, we recommendrsglfor sample size in order to obtain the

appropriate sample size for achieving the goaigaf study.

On the screen, indicate whether you would likedlwesfor Power or Total Sample Size by
selecting the appropriate radio button.

When you have completed your selection, clieck  rtmcped.

3.1.3 Desired Power (if solving for Total Sample Size)
Enter the target values as decimaks,0.95, in thePower Values box

When you have finished entering the required valoksk ¥¥ to proceed.
3.1.4Typel Error
Enter the target values for Type | Error as decsmad. 0.05, in th@ypel Error Values box.

The user may specify up to five Type | Error values

When you are finished entering your values, cliekto proceed.

13



3.2 Participants
3.2.1 Introduction
This screen provides an introduction to Baeticipants section

After reading the information on the screen, cliék to proceed.

3.2.2 Study Groups
ChooseOne sample design  oOne or more fixed predictors .

A fixed predictor is a contributive factor in theidy design considered to be of significance,
such as "treatment group" or "gender."

If you select "One or more fixed predictors” youdlwe presented with further options for
specifying the predictors and their categoriese predictors entered will typically be split into
two or more categories. For example, for the mtedi'treatment group” you might specify the
two treatment categories "drug" and "placebo.” tRerpredictor "gender" you might specify the
two gender categories "male" and "female."

14



Figure7: Study Groups

Calsulaiz Study Groups

Describe the predictors which assign independent sampling units into groups, such
as gender or treatment. If the study includes only one group, select the "One group”
= button. If the study includes multiple groups, select the " Multiple groups" button.
| Sampling Unit ) one group
7 Study Groups ® Multiple groups
2 In the table below, specify the fixed predictors. The choice of study design
determines the values of fixed predictors (such as drug dose or gender). A common
example of a fixed predictor is treatment group, for which the independent sampling
unit is randomized to a placebo or an active drug group.

To enter fixed predictors:

1. Enter the name of each predictor in the left text box and click "Add". For
example, one might enter "treatment” as a predictor.

2. Select the predictor from the left text box to display the current list of values
associated with the predictor. To add a new value, enter the value in the
"Category" text box and click "Add". For example, one could select
"treatment", then add the values "drug" and "placebo.”

Each predictor should have at least two values.
Predictor Category

“ Help % save Design % Cancel

When you have finished making your selection, cliek to proceed.

3.2.3 Covariate

This screen allows you to control for a single Gaaus predictor. If your study design does not
include a Gaussian predictor, leave the checkbamibl If your study design does include a
Gaussian predictor, check the checkbox.

When you have finished, click”  to proceed.
3.2.4 Clustering
This screen allows you to add clustering. Clustgis present when research participants are

organized into groups. Often, randomization ituay occurs at the group level rather than by
individual research participants.

15



If you know that you would not like clustering iowyr study design, simply click®™ to proceed.
If you know that you would like clustering, cliékdd clustering and follow the prompts.

An example of clustering would be a study desigwlich the participants are students
randomly selected from different schools in an adeahis case, each school would represent a
cluster. An example of subgroups within a clusteuld be each classroom within a given
school.

When you clickAdd clustering three text boxes will appear:

Figure8: Clustering

Caleulaiz Clustering

In a clustered design, the independent sampling unit is a cluster, such as a

community, school, or classroom. Observations within a cluster are correlated. The

labels for observations within a cluster must be exchangeable. For example, child
Sampling Unit "id" within classroom can be reassigned arbitrarily. In contrast, observations across
time cannot be reassigned and should not be considered clustered observations.
Clustering, or repeated measures, or a combination, creates a multilevel design.
The common correlation between any pair of cluster members is termed the
intraclass correlation or intracluster correlation.

7 Smallest Group Size To include clustering in the study, click "Add clustering” and follow the prompts. Use
the "Remove clustering" button to remove clustering information.

Remove clustering

Cluster label

Number of observations or sub-clusters
within each cluster of this type

Intra-cluster correlation

Add subgroup  Remove subgroup

« b « Help %3 save Design # Cancel

Enter theCluster name , specify thidumber of observations or sub-clusters within each cluster
of thistype, and specify théntra-cluster correlation . The Intra-cluster correlai®the
expected correlation between pairs of observatiatisn the cluster.

To add a subgroup to the cluster, cligid subgroup and filthe information for that
subgroup. GLIMMPSE 2.0 allows one primary clusted two subgroups.

16



Continuing with the above example, the subgrGlyster name  uld/be "classroom”, the
Number of observations would be the number of students within each ctasarand théntra-
cluster correlation would be the expected agreement between studdéhis wach classroom.

If you would like to remove a subgroup or remougstering, simply clickRemove subgroup or
Remove clustering.

When you have finished entering your values, dliekto proceed.

3.2.5 Sample Size (if solving for Power)
Enter value(s) for the anticipated sample sizeacheparticipant group. Multiple entries allow
for multiple outputs of expected power.

When you have finished entering your values, cdliekto proceed.

3.3 Responses

3.3.1 Introduction

This screen provides an introduction to Responses sectiafter reading the information on
the screen, click™ to proceed.

3.3.2 Response Variables

TheResponse Variables screen allows you to specify the response pemtent variables for

your study. For example, if "expected pain" is desired outcome, enter "expected pain” in the
text box.

When you have finished, click”  to proceed.
3.3.3 Repeated M easures
This screen allows you to select repeated measilirgsu do not want to use repeated measures

in your study designglick ¥ to proceed. If you want$e vepeated measures, cliud
repeated measures and follow the prompts.
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Repeated measures are present in a study whemplaulteasurements are taken on each
research participant. An example of repeated nmeasuwould be researchers taking a
participant's blood pressure once a month for sxtims.

Sub-dimensions for a repeated measure allow fthhduoptions within the repeated measure.
For example, if a participant's blood pressureeésasnred every month as the repeated measure,
the sub-dimension could be taking the participaited pressure in three different positions (for
example, standing, sitting, and supine). Umgt waeldposition”, thélype could be either
ordinal or categorical and tiMumber of Measurements  would be three.

When you clickAdd repeated measures three text boxes will appear:

Figure 9: Repeated M easures

Tzl Repeated Measures

Repeated measures are present when a response variable is measured on each
research participant on two or more occasions or under two or more conditions.

If the study includes repeated measurements, click *Add repeated measures” and
follow the prompts. The text entered in the "Units" text box indicates the dimension
Responses over which measures were taken (ex. time, days, locations, etc.). The choice of

« Response Variables “Type" indicates whether the repeated measures are numeric (ex. time), ordinal (ex.
1st, 2nd, 3rd), or categorical (ex. arm, leg, hand).

.~ Repeated Measures
You may specify up to 3 levels of repeated measures.

Remove Repeated Measures

Units

Type I Numeric j

Number of Measurements

Add Level Remove Level

«“ b « Help El] Sawve Design # Cancel

Unitsis a user-specified description of the repeatedsme. For example, if the repeated
measures are taken once every month, the unit éeulchonth.” Enter a label for the units of
the repeated measure.

Enter theType of unit. FOumeric repeated measures, bathligtance and ordering between
measurements is meaningful. Measuring blood presstery month for 6 months is a numeric
repeated measure. GLIMMPSE 2.0 will auto-poputet@qual distance between repeated
numeric measures. You can change the distancesbetiie measures by typing into the text

18



boxes. FoOrdinal repeated measures, the ordering ohdasurements is meaningful, but the
distance between measurements is assumed to e Eguaxample, repeated measures of heart
rate in the morning, afternoon, and evening. @aiegorical repeated measures, neither the
ordering nor the distance between the measuresasimgful. For example, repeated measures
of breast density using three different instrumebDesvice A, B and C.

Number of Measurements allows you to specify the number of times the atpd measure will be
taken. For the blood pressure example Ntx@ber of Measurements wioeild since blood
pressure was measured every 6 months. For nurepeated measures, GLIMMPSE 2.0 auto-
populates equidistant measurements. To changiidtamce between measures, type into the
text boxes. For example, if blood pressure wassorea every month for the first three months
then every other month for the next six monthsuser would type 1, 2, 3, 5, 7, 9 into the text
boxes.

If you would like to include a sub-dimension to tiepeated measure, cligkld a Sub dimension
and fill in the information, as described above.*

If you would like to remove a sub-dimension or rethe repeated measures, clReénove
Sub-dimension or Remove Repeated Measures.

*Note: Only three sub-dimensions are allowed in BMPSE 2.0.

Once you have made all of your entries, click  rocped.

3.4 Hypotheses

3.4.1 Introduction

This screen provides an introduction to Hhgothesis sectiafter reading the information on

the screen, click™ to proceed.

3.4.2 Hypotheses
TheHypotheses screen allows the user to select the primgpgthesis of interest.

If Main Effectis selected as your hypothesis, you will be askespecify one predictor of
interest. Once you have selected your predictamtefest, click*™ to proceed.
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If Interactionis selected as your hypothesis, you will beesito specify one predictor of
interest. Once you have selected your predictamtefest, click*® to proceed.

If Trendis selected as your hypothesis, you will be dsicespecify one predictor of interest. In
addition, you will be asked to select the typereht you wish to test from a list of six options.

To learn more about these options, consult the Hepual.

When you have finished selecting your hypothesiseartering your values, click®”  to proceed.

3.5Means

3.5.1 Introduction

This screen provides an introduction to kheans sectiafter reading the information on the
screen, click’™ to proceed.

3.5.2 Mean Differences

Enter the mean values you expect to observe fdr @atcome within each study subgroup.
Differences between the entered means typicallyesgmt the smallest clinically relevant
difference. The table should contain at leastvatee that is non-zero.

When you have finished entering your values, dliekto proceed.

3.5.3 Beta Scale Factors

TheBeta Scale Factors screen allows the user to choose to compatm#ans as specified, the
mean values divided by 2, and the mean values phatliby 2.

When you have finished entering your values, dliekto proceed.

3.6 Variability

3.6.1 Introduction

This screen provides an introduction to Yeeiability section

After reading the information on the screen, cliek to proceed.
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3.6.2 Within Participant Variability

TheWithin Participant Variability screen allows the user to enter the expechedatd
deviations for the study outcome, stratified by pinedictor variables (i.e., treatment group,
gender, etc.).

For a given research participant, responses mayazaoss repeated measurements and for
different response variables. The amount of vditplesan dramatically impact power and
sample size. For each within participant factat essponse variable, describe the variability you
expect to observe.

When you have finished entering your values, dliekto proceed.

3.6.3 Sigma Scale Factors

While GLIMMPSE requests standard deviations, itialty computes variances when it conducts
the power or sample size calculations. There neagomsiderable uncertainty

about what standard deviation or variance values& To account for this uncertainty, it is
common to calculate power or sample size usingrelteve values for variability. Thielexible
Variability screen allows you to compute power for half theawee, the variance as specified,
and twice the variance. This generates scalerfaofd.5, 1, and 2 for the covariance matrix. If
you wish to have a range of variances, check tbeeltiox.

When you have finished entering your values , cliekto proceed.

3.7 Options
The Satistical Tests screen allows the user to select one or ntatistgcal tests for which to
compute sample size. Check one or more of thestaximdicate your desired statistical test(s).

When you have finished , clicke” to proceed.

3.7.1 Statistical Tests
Select the statistical test(s) to include in yaaicglations.

When you have finished making your selection(sg¢kcl¥ to proceed.
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3.7.2 Power Method

This screen allows you to select which power mefogbu would like to use. After you have
selected your power method(s), clickk  to proceed.

3.7.3 Confidence Intervals

This screen allows you to choose whether or noatoulate confidence intervals for the power
estimate. Click the checkbox if you do not wantfaence intervals.

Click ¥¥ to proceed.

3.7.4 Power Curve

A power curve describes the change in power (Y akktbe power curve) relative to the total
sample size, regression coefficient scale factoih® variability scale factor (all options for the
X axis of the power curve).

Click the box if you want to create a power curve.

Click ¥¥ to proceed.

3.8 Calculate
. Calculat . .
Click to receive the results of your power analysis

For detailed information regarding the Results Repefer to section 2.3.4 above.

4. Matrix Mode Screen-by-Screen Tour*

In Matrix Mode users receive less guidance thaGiunded Mode , and are askltmpossess in-
depth statistical trainingMatrix Mode allows direct inpditadl matrices required for a power
calculation.
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4.1 Start
4.1.1 Introduction
Read the summary of the steps involved in the p@amalysis.

Click ¥¥ to begin entering the details of the analysi

4.1.2 Solving For?
Indicate whether you would like to solve for powersample size by selecting the appropriate
radio button.

When your selection is complete, cliek® to proceed.

4.1.3 Desired Power
If solving for sample size, this screen will beg@eted to specify the target values for power. If
solving for power, this screen will not appear.

Enter the target values as decimaks,0.95, in thePower Values box
When finished entering your values, clickk  to pexte
414 Typel Error

The user may specify up to five values. Entert#inget values as decimais. 0.05 or 0.01, in
theTypel Error Values box

After entering your values, click¥”  to proceed.

4.2 Design

4.2.1 Design Essence

In theDesign section, you will define the compositionyoir study by specifying the number of
groups, how subjects are divided into groups, the af each group, and whether you will
include a Gaussian covariate.
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The Design Essence Matrix

In the General Linear Multivariate Model with FixBdedictors regression equation,

Y = XB + E, and theX matrix represents the study design. Time satrue fotF’ in the
General Linear Multivariate Model with Fixed Preics and a Gaussian Predictor. For
simplicity, we will only discussX ( since the instrigcts do not change fdr) . In data analysis,
the X matrix would contain a single row for eachjeab Since power analysis does not include
actual data, the design "essence" matrix is ames theX matrix that contains a single row
for each unique combination of predictors in thelgtdesign. Note that he essence matrix
specifies only the fixed, or categorical, predistor the study design.

For example, consider a 2-factor ANOVA design vdtlevels per factor, 3 subjects per group

and a cell means coding. In data analysis, thigl@satrix and corresponding essence matrix
would be:

, X '"essence=

e R S
G = )
e R o R
—_ o RO

O OO O OO - M
e e el e e = M e R en B as B an B @)
O OO R MM OOO M = =
R R, OO0 RRHREFEFROOO

GLIMMPSE requires that the design coding is fultka
After entering the desired dimensions for your matr the top two boxes (the left box contains
row values, and the right contains column valuag)k anywhere on the screen for the matrix to

be resized.

When you have completed the matrix, click  to peste
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4.2.2 Covariate

Currently, GLIMMPSE only performs power calculatsofor categorical predictor variables.
However, a single, continuous, normally distribupeedictor variable may be included in the
analysis.

To include such a predictor, click the check boxtrie Control for a single Gaussian predictor
at the bottom of the screen.

When you are finished, click¥”  to proceed.

4.2.3 Sample Size (this screen only appear s when solving for Power)
When solving for power, this screen will request @n more per group sample size(s) from the
user. If solving for sample size, this screen wit appear.

The per group sample size is the expected numhaarttipants to be recruited into the study
for each experimental group. For unequal groupssiggecify the number of study participants in
the smallest group.

To enter one or more per group sample size, typsdmple size in theer Group Sample Sze
box. After each entry, cIic ,rpss on your keyboardglick anywhere on the

screen. To delete a value, select the unwantee \zad cIick to remove the value
from the list.

When finished entering your values, click’  to pexte

4.3 Coefficients
4.3.1 Beta Coefficients: B Matrix
This section requires possible values for the Hypss test® = CBU .

In the General Linear Multivariate Model with FixBdedictors regression equation,

Y = XB + E, theB matrix represents the proposed relationséipveen the predictor
variables,X , and the outcome variablgs, . The samnee forBr inthe General Linear
Multivariate Model with Fixed Predictors and a Gsias Predictor. For simplicity, we will only
discussB (since the instructions do not chang#fgr To calculate power, estimate the
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possible values of the regression coefficientefarh unique combination of predictors in the
study design. The row dimensionBf is determingthle number of columns in the essence
matrix. Change the column dimension/®f to matehititended number of outcomes in the
study, or the rows of" in the General Linear Mudtrate Model with Fixed Predictors
regression equation.

For example, an investigator may want to compasemin D and calcium levels of children who
live in three different regions: urban, suburbard eural. TheB matrix would have three pre-
specified rows, one for each region, and two colsinone for vitamin D and one for calcium.
To calculate power, the investigator must estintiaeexpected mean vitamin D (column 1) and
calcium (column 2) levels of the children in thealrow 1), suburban (row 2), and urban (row

120 4
3) regions. The investigator may estim&te- | 60 8 , appeas:
45 10
B Categorical
x|2
120 |4
60
45 10

Enter the number of columns, or the number of aue®in the study, in the column text box
(right) under3 Categorical. Pr on your keybaarclick anywhere on the screen to
resize the blank matrix. Enter proposed valuet@fx coefficients in their corresponding spots
in the Categorical matrix.

When you have completed the matrix, click  to peste

4.3.2 Beta Scale Factors

GLIMMPSE allows users to specify scale factorstf@ B matrix in order to generate power or
sample size values for different coefficient valti€Since power is based on proposed regression
coefficients, it is common to calculate power foe proposed value, as well as alternative values
such as half and twice the proposed value.

In theB Matrix Scale Factors box one or more scale factor(s) for e  matray be specified
for inclusion in the power calculation. For exampéecalculate power for regression coefficients
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which are half the values in yod#  matrix, entér. 0.0 use the exad® matrix specified, enter
al. After each entry, clic ;pss , or click anywherethe screen. To delete a
value, select the unwanted value and c to nentbe value from the list.

When finished entering your values, click’  to pexte

*Note: In the General Linear Multivariate Model WwiFixed Predictors and a Gaussian Predictor,
the scale factor only appliesi& , and does ndesbaB, matrix.

4.4 Hypothesis

4.4.1 Between-Participant Contrast

In this section, you will define the contrast mes in your study. The contrast matria@s, and
U, consist of the hypotheses to be tested in yaugtyst They are used to calculate the estimated
hypothesis matrix® = C BU

Between-Subject Contrast Matrix: C'

TheC' matrix consists of the between-subject cordraghe between-subject contrasts are the
hypotheses you wish to test on subjects withiredsffit groups. The number of rows in @le
matrix represent the degrees of freedom for thetigsis test. For example, suppose an
investigator wants to compare the average finahetest scores of students in class A and class
B. The contrast matrix would & = [1 — 1] , appearing as:

C Matrix
'| N

1 1

When multiplied byB , this becomes the differencéhie proposed average test scores between
class A and class B.*

Enter the number of rows/number of contrasts irsthdy, in the row text box (left) undér

Matrix. Pres on your keyboard or click anywhere orstiteen to resize the blank
matrix. Fill in the contrasts you wish to testhe matrix.
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When you have completed the matrix, click  to peste

*Note: The number of rows inth@ matrix cannoteed the number of rows in the essence
matrix minus 1. In addition, th€ matrix must camficto theB matrix, so the number of
columns cannot be adjusted on this screen.

4.4.2 Within-Participant Contrast
TheU matrix consists of the within-subject contrastbe within-subject contrasts are the
hypotheses that compare measurements on the sametsu

This matrix is most useful for multivariate desigmsl repeated measures. For example, suppose
an investigator wants to examine whether studenistores improve from their midterm exams

to their final exams. The investigator would h&wve measurements per student, one for the
midterm and one for the final. The within-subjecohtrast matrix would b& = [1 — 1]
appearing as:

Il Matrix
X2

1 1

This matrix contrasts two different test scores, ithidterm and the final, for the same student.*
Enter the number of columns, or the number of wiubject contrasts, in the study, in the
column text box (right) unddy Matrix . prekgter] on yourdaard or click anywhere on
the screen to resize the blank matrix. Fill in ¢batrasts you wish to test in the matrix.

When you have completed the matrix, click  to peste

*Note: TheU matrix must conform to t®  matrix,tke number of rows cannot be adjusted
on this screen.
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4.4.3 Null Hypothesis
In this section, defin®y , the null hypothesis mxatrfi your study.

Null Hypotheses: O

The null hypothesis matriX®, , represents the taktas you would expect to observe when the
null hypothesis is true,e., when the factors being tested have no relatidhamutcome When
performing a power analysis, the values for yoyrdtlgesis tests are calculatedaas C BU ,
and then compared agai®y . Commo&y, is a mafreeroes.

For example, suppose an investigator wants to coempating metabolic rate between subjects
with HIV lipoatrophy, subjects with HIV only, anahlthy controls. The null hypothesis of no

difference between the three group®is = [8] , appeasng

g Matrix
N

]
]

Sometimes, however, the null hypothesis is basgatevious studies or clinical experience. For
example, suppose an investigator wants to compaltéirth weight between dams who are
given feed formula A, feed formula B, and standaet. In order to be cost effective, the new
feed formulas must improve foal birth weight by eatinan 7 kg. The null hypothesis, then is

Oy = [;] , appearing as:

g Matrix
N

Fill in the contrasts you wish to test in the matri

When you have completed the matrix, click  to peste

*Note: ©g has the same number of rowsas , and tine saumber of columns &%
Therefore, its size cannot be adjusted on thisescre
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4.5 Variability

4.5.1 Error Covariance

Variability describes how much measurements dfffan each other. The covariance maflx
describes the variability of measurements betwaennathin each factor in your analysis. In
this section, you will propose values 8¢

Covariance of Outcomes: 3,

The error covariance matrk,.  defines the covariatagcture for regression errors in the
standard regression equati®n= XB + E . For univariate destfis matrix will ba x 1

and contain the estimated variance of the erron.téflore complex structures, such as
compound symmetry or auto-regressive structureg,bmaequired for multivariate or repeated
measures designs. These structures allow you toilbdesbe variance between measures on the
same subject.

Enter estimates of the variance of each group emrtrix diagonal. Enter estimates of the
covariance between measurements on the same sobjtat off diagonals.

When you have completed the matrix, click  to peste

4.5.2 Outcomes Covariance (if solving for a single Gaussian covariate)
Enter the variance of the response variable(s).

When finished entering your values, click’  to pexte

4.5.3 Variance of Covariate (if solving for a single Gaussian covariate)
Enter the variance of the covariate.

When finished entering your values, click’  to pexte

4.5.4 Covariance of Outcomes and Covariate (if solving for a single Gaussian covariate)

When controlling for a Gaussian covariate, poweaypgcally improved when the covariate
explains some portion of the variance in the outeohihe covariance matrix between the
outcomes and the Gaussian covariate; , describaessociation between the outcomes and
the Gaussian covariate.
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In the matrix provided, enter values for the coaace between the outcome(s) and the Gaussian
covariate.* For univariate designs, the matrix is 1 and contains only the covariance between
the outcome and the Gaussian covariate. For mutiesand repeated measures designs, the
matrix isp x 1, where is the number of outcomes. Haghcontains the covariance between
the Gaussian covariate and the corresponding o@tcom

When you have completed the matrix, click  to peste
*Note that the dimensions of the matrix are presdatned.

4.5.5 Sigma Scale Factors

GLIMMPSE allows users to specify scale factorstfa@ covariance matrices. For the General
Linear Multivariate Model with Fixed Predictorsetlcale factors are applied to the user-
specifiedXz matrix. For the General Linear Multieée Model with Fixed Predictors and a
Gaussian Predictor, the scale factors are apmidte®=z matrix, which is calculated from
Yy, Xg, andXyg .

To specify one or more scale factors for y&lg maanter the scale factors in the Matrix
Scale Factorsbox. After each entry, clic ,rpss on your keyboavdglick

anywhere on the screen. To delete a value, dblecinwanted value and cIi to
remove the value from the list.

When finished entering your values, click’  to pexte

4.6 Options

4.6.1 Statistical Tests

On the options screens, select the statistica {est want to use and specify how you want
results displayed.

Satistical Tests

For the General Linear Multivariate Model with FikBredictors, you may select any
combination of the UNIREP, Hotelling-Lawley Tracgllai-Bartlett Trace, or Wilk's Lambda
tests to include in the power or sample size catms. For the General Linear Multivariate
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Model with Fixed Predictors and a Gaussian Predicialy the UNIREP or Hotelling-Lawley
Trace may be selected, since theory is not cuyr@ntiilable for the Pillai-Bartlett Trace or the
Wilk's lambda.*

Check the appropriate boxes to select the statigists you would like to include in your
calculations.

When your selections are complete, chick to prdcee

*Note: Only the Hotelling-Lawley and Univariate Afgach to Repeated Measures are valid
when controlling for a Gaussian covariate.

4.6.2 Power Method
For the General Linear Multivariate Model with FikBredictors and a Gaussian Predictor, the
user must indicate whether unconditional and/ontjleapower should be used.

If you select quantile power, you must enter th&iree quantities.

When your selections are complete, chicK to prdcee

4.6.3 Confidence Intervals
This screen allows you to remove confidence infsri@a power. If you would not like to
include confidence intervals for power, click theeck box.

When your selection is complete, cliek® to proceed.

4.6.4 Power Curve

If desired, this screen allows the user to spabi#ydimensions of a power curve. For the power
curve the Y-axis on the graph always representepdwt users may select whether the X-axis
represents total sample size, e  scale factdhe@ z scale factor.

When your selections are complete, chick to prdcee

4.7 Calculate

. Calculate . .
Click _ to receive the results of your power analysis
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For detailed information regarding the Results Repefer to section 2.3.4 above.
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