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2 Graphical User Interface

The supermix graphical user interface (GuUl) consists of a main window, a
spreadsheet window, and a graph window. The main window is used to create or
open SuperMix data files, whereas the spreadsheet window is used to display
SuperMix data files and to allows access to the Model Setup window. The graph
window is used to display SuperMix graph files. SuperMix data files have the default
extension .ss3 and are known as ss3 or spreadsheet files, while SuperMix model files
have the default extension .mum. SuperMix graph files have the default extension
.mug. The main window and its menus and dialog boxes are reviewed in the next
section, and the menus and dialogs of the spreadsheet and graph windows are
reviewed in the sectionsto follow.

2.1 The main window

The SuperMix main window is accessed when you start the program. SuperMix can be
opened from the Programs option on the Windows Start menu, by double-clicking on
the SuperMix application or by clicking on a shortcut for SuperMix. Any of these
actions opens the following main window.

=

File Help

The SuperMix main window consists of a File menu and a Help menu. These menus
are reviewed separately in the following two sections.



2.1.1 The File menu

The options on the File menu of the SuperMix main window provide access to a
sequence of three dialog boxes that can be used to create or to open a SuperMix data

filein a spreadsheet format.
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[ File Help
New Spreadsheet ChrlHN
Open Spreadsheet... CkrlH+O
Import Data File, .. Chrl+1
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The New Spreadsheet option

Click on the New Spreadsheet option to open an empty SuperMix Spreadsheet

window.
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You can use the window above to enter data manually. Use the Save As option on
the File menu to save the datato an ss3 file. Alternatively, data can be imported into

the empty spreadsheet viathe File, Import Data File option.



The Open Spreadsheet option

The Open option on the File menu is used to open an existing SuperMix data file.
Click on the Open Spreadsheet option to load the following Open Spreadsheet

dialog box.

Open Spreadsheet 21|
Lagk in: I ) Conlinuaus j = £ FR-
educat.ssS reisby.ssS
fitchal 553 schizpm. 553

income_hlm.ss3 bv2dat, 553
jsp_hilrm, 553 bywdat, 553

Meps. 553

rak,ss3

File narne: I Open I
Files of type: ISpreadsheets [*=s3) j Cancel |

Next, browse for the ss3 file, select it, and click on the Open button to open the
SuperMix spreadsheet window.

The Import Data File option
Use the Import Data File option on the File menu to convert the data in a Microsoft
Excel workbook (*.xIs), statistical files and databases (SAS, SPSS, etc.) or a comma
delaminated text file to a SuperMix datafile. To import an Excel datafile, click on the
Import Data File option to load the following Open a file to import dialog box.



Open a file to import ilil
Look jr: I@ Continuous ﬂ - rj( -
. reisby.xls
schizpm.xls
tv2dat.xls
tvdat.xls
File: name: | Open I
Files of type: IEHCE| Spreadsheets [*.xlz) j Cancel |

Next, browse for the Microsoft Excel workbook or the text file and select it. Click on
the Open button to load the Save As dialog box. Enter a name for the ss3 file and
click on the save button to open the SuperMix datafile in a spreadsheet window.

The EXxit option
Close the superMix main window by clicking on the Exit option on the File menu.

2.1.2 The Help menu

The options on the Help menu on the SuperMix main window provide access to the
contents of the SuperMix online help file, the SuperMix user's guide, the SuperMix
website, technical support and other information.

5l
File | Help
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The five options on the Help menu shown above are discussed in the following
sections.

The Contents option

The Contents option on the Help menu is used to open the SuperMix online help file.
Click on the Contents option to open the following help window for the SuperMmix
online helpfile.
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LContents | Index I §earch|

@ Overview of multilevel models

Q’j Graphical User Interface -

----- E The main window u p e r I x
----- ﬂ The Spreadsheet window

----- E The Model Setup window

----- E The graph window

----- E [ ata manipulation

Q’j Erarnples

----- E Overview of examples

----- E Tworlevel models for continuous outec
----- 2] Three-level models for continuous outc This help file describes the SuperMix program
----- (2] Twarlevel models for binary autcames for mixed-effects models, also called multilewel,
""" (2] Twolevel models for eount autcomes hierarchical, or random-effects models. These
----- E Two-level models for nominal outcome madels can ke uzsed for the ana]ysis of

----- E Two-level models for ordinal outcomes e T
----- [2] Twodlevel survival analysis models longitidinal data, where each individual may be

@ Graphing in Supertdiz measured at a different mumber of occasions.
[7] References They can also be used for clustered data, for
«| I ml example, patients nested within clinics.

Jud

Use the menus or buttons or click on one of the links to browse the different
sections of the SuperMix online help file.

The User's Guide option

The User's Guide option on the Help menu provides access to the PDF copy of the
SuperMix user's guide. Adobe Reader (which can be downloaded for free from
Adobe's website) is needed to open a PDF file. A click on the User's Guide option
opens the following Adobe Reader window.
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Comments I Signstures

The Important Links option

The Important Links option on the Help menu provides access to the online resources
of SuperMix.
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Mixed-Up Programs
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Technical Support
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Select an option from the pop-up menu above to open the corresponding web page
with your default internet browser.

The Technical Support option

The Technical Support option provides information about obtaining assistance in
troubleshooting problems encountered with SuperMix.

'?:‘ SuperMix Technical Support 5'
- SuperMix Beta Yersion 1.1
ol = A program for Mixed-Effects Regression Models

Donald Hedeker, Urniversity of llinois at Chicago
Fiobert D. Gibbons, University of linoiz at Chicago.

Scientific Software Intemational offers technical suppart in the form of e-mail, fax,
and telephone assistance. Thiz service applies to problems in using the programs
and does not include statistical congultation. IF you need help with modeling
concepts and interpretation, please try the *Supertix on the 'Web' option under
the Help memu.

Should you encounter any problems in using Superkis, it is suggested that you:
- uze the online help instructions available in the Help menu
- coneult the manual (2 .POF vergion can be acceszed from the Help menu)
- read the FAQ and Troubleshooting pages on the Supertiz website.

If, after going through the above steps, you have unanswered questions or
comments, contact S51's Technical Support Services by e-mailing us at
techsupport(@ssicentral. com [noting the following two requests]:
- Mention Supertdix in vour subject line, so your email message can easiy
be spotted among the many meszages we receive avery day.
- 1f you attach filez and the size is congiderable [anything over twa to three
hundred Kbytes), pleaze compress pour files in an archive (using, for
example, Windip) and attach that archive instead.

If you do not have access to e-mail, pou can fax your question to +1.847 6752140,
If you do nat hawe e-mail or fax facilties, you can phare us at +1.847 B750720.

In all cazes, please provide the product version number and your software serial
rumber/CD key, as this service is only available to registered uzers.

Syztem Infa |

The Close button is used to return to the current SuperMix window. The System Info
button provides complete details of the computer used to run SuperMix. This
information can be useful to address technical support issues.

The About SuperMix option
Use the About SuperMix option to obtain general information about SuperMix.

10



% About SuperMix H |

SuperMix Beta Version 1.1
A, program for Mized-Effects Regression Models

o=

Daonald Hedeker, University of lllincis at Chicago
Ruobert D. Gibbons, University of llinois at Chicaga.

Correspondence should be zent to:
Scientific Software International
7383 Morth Lincoln dvenue
Suite 100
Lincalnwood, IL BO712-1704
phone: +1.847 6750720
e-mail: info@ssicentral com
This rezearch was supported by
NIMH SEIR Phase | Contract Mo, H43MH22058,
NIMH Services Research Division Grants MHA44826,
MHBET4E, KOBMHON 254,
and thraugh an HSAI Toolkit Grant.

All Rights Reserved.

Click on the Close button to return to the current SuperMix window.

2.2 The spreadsheet window

The SuperMix spreadsheet window is used to display a new or existing SuperMix data
file. The menus on the spreadsheet window can be used to manipulate the data
entries in an existing SuperMix data file. It is also used to access the Model Setup
window, which is used to specify a mixed-effects model and to edit existing
SuperMix model files. These menus can also be used to create new or open existing
SuperMix graph files. In Section 2.5 some basic spreadsheet operations are
illustrated. In the sections to follow, we review the four menus of the SuperMix
spreadsheet window.

2.2.1 The File menu

11

The options on the File menu of the spreadsheet window are used to open a new
SuperMix project, open an existing ss3 file, create a new SuperMix model (.mum) file,
edit an existing model file, or convert an existing MiX definition file to a SuperMix
model file. It is also used to create or edit a SuperMix graph file. An example of the
File menu is shown below.



=T

Fle Edi Window Help =181 x|
I: Mhew Project CrHM
o | Import Data e, (Gt
_ Close D] Period?2 | [E] Pericdz «
| 0.00 0.0
ey Model Setup Chrl+- 0.00 0.0
" Cpen Existing Model Setup.., Chrl+E 1.00 0.0
: Convert MIX Definition File,.,  Ctrl+M 0.00 0.0
Mews Syntax File 0.00 0.0
1.00 0.0
—  Open Syntax File... 0.00 10
_ Data-based Graphs 4 0.0 a.o
— Openiaraph... Chrl+G 0.00 oo
| 0.00 0.0
Save Chrl+3 1.00 0.0

_ Savefs.. 0.00 100,
L et i

When an ss3 file as well as a SuperMix model file are opened, the File menu changes
as shown in the following window.

% SuperMix -10] x|
File &nalysis Window Help
Mew Praoject ChrlHHM

Mew Madel Setup ChrlHh Configuration | Yariable:
Open Existing Model Setup,.. CtrHE £l
Caonvert MIX Definition File...  Ckel+M T Title 1: |2 level Poizsor
Clase Madel Setup

Title 2. |ASPART data
Mew Synkax File
Open Syntax File,.. Diependent W ariable Ty__|

Daka-based Graphs » Dependent W ariat
Model-based Graphs 4
Open araph... Ctrl+G

Save s
Save Bs...

Exit d

The New Project option
The New Project option is used to open an independent SuperMix main window.

12



The EXxit option
The Exit option is used to close the current open SuperMix main window.

The New Model Setup option

The New Model Setup option of the spreadsheet window provides access to the
Configuration, Variables, Starting Values, Patterns, Advanced and Linear Transforms
screens of the Model Setup window shown below. Each screen is opened by
clicking on the corresponding tab.

% Model Setup _ o x|

Iyariablesl Starting Valuesl Eatternsl deancedl Linear Transfarmnz

Title 1: |
Tile 2 |
Dependent ¥ ariable Type: Icontinuous 'l Level-2 D= I 'l

Dependent ¥ ariable: I A I

Convergence Criterion: ID.DDD1
Number of Iterations: I'IDD

Migzing Yalues Prezent: Ifalse Yl Generate Table of Means: Ino Yl

Use the arrow keys or click on the desired tab to select the categary of interest far the madel.

These screens are used to specify a mixed-effects model to be fitted to the data in
the open spreadsheet window. The appearance of the screens depends on the type of
outcome (dependent) variable (continuous, count, ordered, or nomina) that is
selected on the Configuration screen shown above. A detailed description of each of

these screens is given in Section 2.4. Once a model is defined, it can be saved as a
.mum file.

13



The Open Existing Model Setup option

The Open Existing Model Setup option is used to open the Model Setup window of
an existing SuperMix model file. This is accomplished by clicking on the Open
Existing Model Setup option, which loads the following Open Mixed Up Model dialog
box.

Browse for the desired SuperMix model file, select it, and click on the Open button to
load the Model Setup window for the sel ected SuperMix model file.

21x|
Loak jm: IE} Continuoug j - ok BB

-i] reisby2,mum
3 reisby, mum
.i] reisbyb, mum
.i] schizpma. murm
.i] schizpmb. rmum
.i] schizpme. murm
3 TWC. U

3 TWS, mum

2] TYSC.rum

My Documents

™

tdp Computer

File name: ||

Open |
Cancel /L

Led Lo

Files of type: IMixed Up Models [*.mum)

The Convert MIX Definition File option

The Convert MIX Definition File option is used to convert aMiX definition file, which
has the default extension .def, to a SuperMix model file. Selecting this option loads
the following Open Import Definition File dialog box.
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Open Iinpurl Definilivn File

il 3|
Look in: IE} Examples j - = ED-
[Z] bwzdatl . def
[Z] bvsfpors.def
Desktop
Iy Docurnents
‘i![
ey
My Computer
File narne: ItvsoB. def j Open I
Files of type: [ Mixed Up Defiitiores (" def) | Cancel |
Z

Next, browse for the desired MiX definition file, select it, and click on the Open

button to load the Model Setup window for the SuperMix model file created from the
selected Mix definition file.

The Data-based Graphs pop-up menu

The Data-based Graphs pop-up menu is used to create a new SuperMix graph from
the data displayed in the open ss3 file in a SuperMix graph window. The menus and

dialogs of the SuperMix graph window for new and existing SuperMix graphs are
reviewed in Chapter XXX.

15
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B File Edt window Help -18] x|

I_ et Praject Chrl+h

= Import Data Eile... ZhrlHT

_ Close L] F'eriod2| [E] Period: =~

| | 0.00 0.0
Mewt Model Setup Chrl4+ty 0.0 0.0

" Open Existing Model Setup.., Chrl+E 1.00 o

_ Convert MIX Definition File. ., Chrl4+m 0.an oo

[ 0.00 0.0

leve Syntax File 100 0o

—  Open Synkax Eile... 0.00 10

I ['ats-based Graphs Exploratory... a

— Open Graph... Chrl+a Univariate.. ., o

— Bivariate. .. o
Save Chrl+5 L I

— Tultivariate. ..

_ Savefs. jlld

L e D

The options listed below are discussed in detail in Chapter XXX, which contains
examples of al the plots that SuperMix can produce.

0 The Exploratory option is used to produce single or overlay color-coded Y
against X plots. Groups of plots are obtained by using a filter variable. A
typical exampleisgiven in Section 3.2.

0 The Univariate option on the Data-based Graphs pop-up menu is used to
create a bar chart, a pie chart or a histogram for the data displayed in the
spreadsheet window.

0 The Bivariate option on the Data-based Graphs pop-up menu is used to
create a scatter plot, a line plot, a combination line and scatter plot, a box-
and-whisker plot, or a 3-dimensional bar chart for the data in the open
SuperMix datafile.

0 The Multivariate option on the Data-based Graphs pop-up menu is used to
make a matrix scatter plot based on the data in the open ss3 file. This
provides an organized way of simultaneously looking at a set of bivariate
plots.



The Model-based Graphs pop-up menu

The options on the Model-based Graphs pop-up menu are activated when a model
setup file is opened. These options are used to create a new SuperMix graph from the
data displayed in the open spreadsheet window. The menus and dialogs of the
SuperMix graph window for new and existing SuperMix graphs are reviewed in
Chapter XXX.

'-?:' SuperMix -0 x|
File Analysis ‘Window Help
Mew Project e & Model Setup: aspartl1. m!
Mew Maodel Setup Chel+wy  Configuration |Var|ables| Sk

Open Existing Model Setup... ChHE

Convert MIX Definition File.,, il | Tie T: [2level Paissonlog 1

ez ekl S Tile2 [ASPART data

Mew Syntax File
Open Syntax File...

Dependent Wariable Type:

Diependent W ariable:

Data-based Graphs 3

Model-based araphs Equations. .. ‘

Cpen Graph. .. Chrl+ia Residuals. ..
Confidence Inkervals. ..
Save ChrHs
Save As...
-
Exit M

Available options are:

0 The Equations option on the Model-based Graphs pop-up menu loads the
Plot Equations for dialog box which can be used to plot model equations of
an outcome variable for given values of the predictorsin the model.

0 The Residuals option on the Model-based Graphs pop-up menu provides
access to the Plot of Residuals dialog box, which is used to create a residual
plot for the residuals based on the current SuperMix analysis.

0 The Confidence Intervals option is used to open the 95% C.I. for Level-1
Variables dialog box, which is used to create confidence interval plots.
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The Open Graph option

The Open Graph option is used to open an existing SuperMix graph file with a default
extension .mug. You first click on the Open Graph option to load the following
Open Mixed Up Graph dialog box.

el
Look in: IE} Examples ﬂ - £k B~

educat1.mug
reisby1.mug
reisby2.mug
suspendl.mug

Desktop

4

My Documents

"

iy Computer

File name: I j Open I
Files of type: IMiHBd 1p Graphs [ mug) j Cancel |
“

The next steps are to browse for the desired SuperMix graph file, select it, and click
on the Open button to open the graph window for the selected SuperMix graph file.

The Save option

The save option on the File menu is used to save any changes made to the data or
the model setup file (mum). Please note that any change to the data will not be
saved to file unless you use this option or the Save As option.

The Save As option

The save As option on the File menu is used to save the opened ss3 file or mum file
as another SuperMix data file or mum file. To save the spreadsheet data as another

18



file, select the save As option to load the following Save As Spreadsheet Data
dialog box.

Save As Spreadsheet Data ﬂil
Save in: I () excel_data j - £ -

aspart.ss3 suspend, ss3
fitchaol,s53

MEps.553

reishy. 553

SCHIZ21.553

SDHOUISE. 553

File name: IM Save I
Save as lupe: ISpreadsheets [*233] j Cancel |

Enter the file name in the File name string field and click on the Save button to save
the SuperMix datafile.

2.2.2 The Edit menu

The options on the Edit menu of the SuperMix spreadsheet window are used to edit
the data entries of the open SuperMix data file. To use these options, select the data
to be edited (cell(s), row(s) or columns(s)). Then click on the Edit menu to produce
the following window.
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E File ’H Window  Help =18 x|
I_ Cuk Chrl4x
 Copw Chrl+C
Paste ChrlHY 42 | (E] Period? 2|
1 Paste (value only) shife+Cerley |00 0.0
2 .00 0.0
!} Inisert: Raw K] oo
4 Delete Row 0 oo
5 Inisert Calumn a0 0o
B Delete Colurmn an oo
7 a0 1.0
2 Hear * oo oo
3 Colurnn Properties. . 00 .o
- 1|D | Create Headers from Row 00 DLUIIﬂ

The next step is to select one of the options available, which have the following
effects on the selected data.

0 Thecut option cuts the data sel ection from the spreadsheet window and
places it into the windows clipboard.

0 TheCopy option places the data selection in the windows clipboard.

0 ThePaste option pastes data from the Windows clipboard into the selected
area of the spreadsheet window.

0 ThePaste (value only) option pastes only the actual values (ignoring the
formats) of the data from the windows clipboard into the selected area of the
spreadsheet window.

0 Theclear option replaces the selected data with empty cell(s). Choosing this
option activates the following drop-down menu.

Clear &l
Clear Data
Clear Formula

e ThecClear All option deletes the values and the formulas of the selected
data.




e ThecClear Data option deletes the values of the data selection, but leaves
the corresponding formul as intact.
e ThecClear Formula option deletes the formulas of the selected data, but
not the corresponding val ues.
0 ThecCreate Header from Row creates spreadsheet headers that correspond to
the labelsin the selected row.

2.2.3 The Window menu
The window menu is used to toggle between open spreadsheet windows.
2.2.4 The Help menu

The Help menu of the spreadsheet window is identical to that of the main window
and isreviewed in Section 2.1.2.

2.3 The graph window

The SuperMix graph window is opened by creating a new SuperMix graph or by
opening an existing SuperMix graph file. We accomplish this by using one of the
options on the Data-based Graphs pop-up menu or the Open Graph option or one of
the options on the Model-based Graphs pop-up menu (if a SuperMix model file is
also open) on the File menu of the spreadsheet window reviewed in Section 2.2.1.
The menus and dialogs of the SuperMix graph window are reviewed and illustrated
in Chapter xxx.

2.4 The Model Setup window

A SuperMix mum file (model setup file) is always associated with an ss3 file (data
spreadsheet file). This ensures that variable selections are maintained correctly in
the mum file, regardless of changes to the header text and cut/paste/move operations
on the columns of the ss3 file. For this reason, the Model Setup window is accessed
via the File menu of the spreadsheet window. This is done by selecting the New
Model Setup Or Open Existing Model Setup options. The Model Setup window has
six tabs. By clicking on a tab, the corresponding Configuration, Variables, Starting
Values, Patterns, Advanced, Or Linear Transforms screen is accessed. The
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appearance of a screen depends on the type of outcome variable selected. The
purpose of afield is displayed at the bottom of the screen when the field is clicked.
Tables 2.1 to 2.13 are summaries of these descriptions.

2.4.1 The Configuration screen

The Configuration screen is used to provide atitle for the analysis, to select the type
and name of the outcome (dependent) variable, and to indicate identifiers of the
level-2 and level-3 units. Additionally, it contains options that control the amount of
information to be saved to file and the parameters of the optimization procedure.
When the New Model Setup Or Open Existing Model Setup options on the File menu
are used, the Configuration screen is, by default, the first screen displayed.

The same Configuration screen is used for continuous and count outcomes, but its
contents change when the dependent variable type is ordina or nominal. The screen
is the same for ordinal and nominal outcome types. The two cases are discussed
separately below.

Configuration screen for continuous and count outcomes

22

An example of the Configuration screen of the Model Setup window for a
continuous response variable is shown below. The layout is identical when the
dependent variable type is changed from continuous to count (See Section 3.4 for an
example based on a count outcome variable).
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i Model Setup o ] S|

,Lanablesi Sharting Valuesi Eattemsi &dvancedi Linear Iransrormsi 1
2
Tiet: | | l
| f 3
Title 2: |
— 4
Dependent Y ariable Type: Iconlinuous’ ﬂ LewelZ 1Ds: IF'atient | j
/ 5
Dependent Variable: I / j Lewel-3 D3 I \ j
— 6
W/rike Bapes Estimates; Ino \ j
7
Convergence Criterion: |U.EIEID1 \
— 8
Murmber of [terations: I'IUEI \
— 9
/ 10
Mizzing W alues Prezent: |tue / j Generate Table of Meats: I pes | VI
— 11
tizzing Walue for the Dependent Var: I teanz Variable: I \ j
- — 12
Global Mizzing W alue: \ 13
IJze the arrow keys or click on the deésired tab to select the categom of interest for the model,
14

The 14 possible entries on the Configuration screen of the Model Setup window for
continuous or count response variables are summarized in Table 2.1.



Table 2.1: Entries on the Configuration screen of the Model Setup window for continuous
and count outcomes

Number Caption Purpose Type Action Options
To specify the first line Enter a string of not
1 [Titlel of thetitleto belisted in Text box |more than 60
the output file. characters.
To specify the second Enter a string of not
2 [Title2 line of thetitle to be Text box |more than 60
listed in the output file. characters.
continuous
Dependent To specify the variable |Drop- Select an option (default)
3 i type for theresponse  |down list [from the drop-down |ordered
Variable Type . . i
variable. box list box. nominal
count
To specify the variable .
that definesthe second | 0P Select avariable
4 |Leve-21Ds : . |downlist |from the drop-down
level of the hierarchy in .
box list box.
the data.
. Drop- Select avariable
5 Dependent o P ecify the response down list [from the drop-down
Variable variable of the model. .
box list box.
To specify the variable .
thet definesthe ard level DroP- |Selectavariable
6 |Level-31Ds ; . down list [from the drop-down
of the hierarchy in the .
box list box.
data.
_ no (default)
Write Bayes To request atext file for Drop- . Select an option means only
7 Estimates the Bayes estimates down list [from the drop-down
' box list box. means &
(co)variances
. Enter a non-zero
Convergence ;I'(;)nf/p;c Ief|)1/cteh§riterion positive real number
8 nverg gence Text box |if the default of
Criterion for the iterative .
. 0.0001 is not
algorithm. )
desired.
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Table 2.1: Entries on the Configuration screen of the Model Setup window for continuous

and count outcomes (continued)

Number of To specify the maximum Enter a positive
9 lterations number of iterationsfor [Text box |integer if the default
the iterative algorithm. of 100 is not desired.
10 [Missing Values [To specify the missing 5(:\?\/?1'” < fﬂrﬁﬁg (;)r?)“(-)gown false (default)
Present value status of the data. . P true
box list box.
To request the printing  |Drop- Select an option fromno (default)
11 Generate Table of atable aspart of the |down list [the drop-down list
of Means es
output. box box. Y
To spe_C|fy the variable Drop- Select avariable
. for which the tables .
12 |MeansVariable down list |[from the drop-down
should be created (see .
8) box list box.
Missing Value |To specify the missing
13  [for the value code for the Text box |Enter areal number.
Dependent Var  |response variable.
14 Global Missing To spequ the global Text box |Enter areal number.
Value missing value code.

Configuration screen for ordered, nominal and binary outcomes
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The following screen is an example of the Configuration screen of the Model Setup
window in the case of an ordered response variable. An example of this screen for a
nominal outcome variableis given in Section 3.5.

As shown in the image below, the 5 entries shown in bold typeface are either new or
different compared with those on the Configuration screen of the Model Setup
window for continuous or count outcome variables. These 5 entries are summarized
in Table 2.2. Please refer to Table 2.1 for the information about all the other entries.



: Model Setup

=101 x|

Efnablesi Starfing Valuesi Eatternsi gdvancedi I:lnearTransformsi 1
f 2
Tilel: | ! l
, . 3
Title 2: | / 4
—_—
Cependent Variable Tupe: Ioldered | j Lewel-2 1D IF'atient | j 5
[
Dependent W ariahle: INF‘eliuds / j Lewel3 1D I \ j
. — 6
Categaries: —R Value ‘wirite Bapes E stimates: Ino \ j
— 7
2 |3 Corvergence Criterion: |1.0001 | 8
a |4
4 |5 Murmber of lterations: 100 \ L9
\ 15
Mizzing Walues Present: Itrue li j PeErtom Crosstabiation. |7Es \ P | 10
Iizzing ¥ alue for the Dependent War: I Crosstab Variable: I \ j 16
Global Mizzsing 4/ alue: I \ \ — 17
|1ze the amow keys or click on the de‘red tah to zelect the categon of interest for the model. 13
14

Table 2.2: Entries of the configuration screen for ordered and nominal outcomes

Number Caption Purpose Type Action Options
continuous
. (default)
: . Drop- Select an option
3 [Dependent o specify the variabletype |y it ffrom the drop-down|or dered
Variable Type [for the response variable. b . _
0X list box. nomina
count
, Drop- Select avariable
5 Dep_endent To 3 ecify the response down list |from the drop-down
Variable variable of the model. .
box list box.
To show the value of each
. category of the ordered .
15 [Categories dependent variable selected Grid box
in5.
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Table 2.2: Entries of the configuration screen for ordered and nominal outcomes

(continued)
Perform To specify a cross tabulation[Drop- Select an option no (default)
16 Crosstabul ation of selected variable by the |down list |from the drop-down
outcome variable. box list box. yes
Crosstab To specify the variable to be[Drop- Select avariable
17 Variable crosstabulated with the down list |from the drop-down
outcome variable (see 8).  |box list box.

2.4.2 The Variables screen
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Besides the variables screen for the ordered outcome, which doesn’t include the
option to select an intercept as an explanatory variable, this screen has the same
appearance for all outcome types and is used to select explanatory variables and
random effects. The unknown model parameters are the coefficients of the
explanatory variables and the variances and covariances of the random effects. The
appearance of the variables screen depends on the number of levels of the model.
For a two-level model, the 3 columns in the Available grid and the L-3 grid will be
hidden. By default, an intercept term is included in the fixed part (explanatory
variables) and in the random part (random effects) of the model.

The following screen is an example of the variables screen of the Model Setup
window that is used for variable selection for continuous, count, or nominal
response variables. The 9 possible entries of the variables screen of the Model Setup
window for continuous, count, or nominal response variables are summarized in

Table2.3.
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Table 2.3: Entries of the Variables screen

Number Caption Purpose Type Action Options
To specify the Check the E
a |E explanatory variable(s) (C::t:)é;zn Qoif(%) column(s) of the
1 of the model. variable(s).
Explanatory Displaysthe variable(s) |~ .
b\ ariables selected in 1a. Grid box
To specify the level -2 Check the 2
a 2 random effects of the Column of column(s) of the
check box(es)| " .
2 model. variable(s).
L-2 Random Displaysthe variable(s) |~ .
b Effects selected in 2a Grid box
To specify the level-3 Colurmnn of Check the 3
a 3 random effects of the check box(es) colgmn(s) of the
3 model. variable(s).
L-3 Random Displaysthe variable(s) |~ .
b Effects selected in 3a. Grid box
To specify an intercept Uncheck the check  |Check (default)
4 Include Intercept term for the fixed part of|Check box  |box if an intercept is
the model. not desired. Uncheck
To specify arandom tJnchfecIT thg c;eck Check (default)
5 Include Intercept jintercept at level-2 of  |Check box ox dl alevel-c
the model. random intercept is | jncheck
not desired.
To specify arandom LJnchfeckl thg cgeck Check (default)
6  |Include Intercept fintercept at level-30f  [Check box 20X I & EVEl-

the model.

random intercept is
not desired.

Uncheck
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2.4.3 The Starting Values screen

The unknown parameters in a mixed-effects model cannot, in general, be obtained
as a closed-form expression. To estimate these parameters, use is made of an
iterative procedure based on the method of maximum likelihood. For count, ordinal,
and nominal outcomes, the likelihood function is approximated by numerical
integration. For more than one random effect, this procedure is computationally
intensive. All iterative procedures start with initial estimates of the values of the
unknown parameters and, at each iteration, the algorithm attempts to improve this
estimate until convergence is obtained. The closer these initia estimates (the
starting values) are to the maximum likelihood solution, the fewer iterations are
needed to obtain convergence and reach the final solution.

SuperMix automatically generates starting values for the model parameters and
typically these values are sufficient to ensure convergence. There may, however, be
cases where a model with many parameters takes a long time to run, and if small
modifications are made to such a model, one can use the parameter estimates from
the previous analysis as starting values for the next analysis. Alternatively, one may
want to fix some of the parameter values at specific values, for example, the slope
coefficient of variable X at 0.1. This can be accomplished by selecting the user-
defined option and entering this value for X. Note that the value of 0.1 will remain
fixed during the optimization procedure if it is specified as fixed for X on the
Patterns screen discussed in Section 2.4.4.

Starting Values screen for continuous or count outcomes
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An example of the Starting Values screen of the Model Setup window for a
continuous or count response variable is shown below.
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= Model Setup o ] 3

Canfiquration | Wariahles § S I Patterms | Advanced | Linear Transforms |
Skarting Walues: Iusel-defin‘ad j Starting Error Variance: |1 \ 5
E wplanatory ¥ ariables: Lewel-Z [Colvarance Starting Yalues:  Lewvel-3 [Cojwariance Starting ¥alues:
Yalue Yalue Yalue

intcept 0 intcept varance |1 intcept varance |1

wieek 0 intcept, Week |0 intcept, Week |0

ENDOG 0 week varance |1, week varance |1

WHENDOG 0|
5
| 4
3
Uze the arrow keys or click on the desired tab to select the category of interest for the model.

An example of the Starting Values screen of the Model Setup window for continuous
or count outcomes is shown above. The 5 possible entries of the Starting Values
screen of the Model Setup window for count or nominal response variables are
summarized in Table 2.4.



Table 2.4: Entries of the Starting Values screen for continuous and count outcomes

Number Caption Purpose Type Action Options
To specify thetypeof  [Drop- Select an option from jautomatic (default)
1 |Starting Values |starting valuesto be down list [the drop-down list i
used. box box. user -defined
. . . Enter ainteger if the
2 Star.t| ng Error - To specnfy the starting Text box |default of 1 isnot
\ariance error variances. )
desired.
To specify the starting
value(s) for the Enter areal number in
3 Explanatory coefficients of Grid box the corresponding
Variables explanatory variable(s) V alue box(es) of the
of the fixed part of the variable(s) of interest.
model.
To specify the starting I(Erg;eirti?/(ree]%lrnumber
Level 2 value(s) for the Vgrianm) ! the
4  |(Co)variances |variance(s) and/or Grid box corresoonding Value
Starting Values |covariance(s) of the box(eég of thg
level-2 random effects variable(s) of interest.
To specify the starting (Erl;[;eirtif\;l/(ree]%lrnumber
Level 3 value(s) for the Vgriam%)  the
5 |(Co)variances |variance(s) or Grid box corresoonding Value
Starting Values |covariance(s) of the box(eg)) of thg
level-3 random effects variable(s) of interest.

Starting Values screen for ordered outcomes
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For ordinal outcomes, additional grid boxes appear to alow for user-specified
starting values of thresholds and threshold-explanatory variable(s) interaction(s).
The following screen is an example of the Starting Values screen of the Model Setup
window.

As shown in the image below, the single entry shown in bold typeface is different
from those of the Starting Values screen of the Model Setup window for continuous



or count outcome variables. This entry is described in Table 2.5. Please refer to
Table 2.4 for the information about al the other entries.

% Model Setup o ] S|
Configuration | Wariables | Patterns | Advanced | Linear Tranzforms |
Starting ¥ alues: Iuser-defined \ 'l 1
Ewplanatony ¥ ariables: Level-2 [Colvariance Starting Walues:  Level-3 [Colvariance Starting Yalues:
Walue | Walue W alug
PreTHES i fintcept variancele |1 intcept varance |1
CC 0 intcept, CC 0 intzept, T4 0
CC variahce 1 \ T warance 1
Starting Yalues for Threshold!: Starting Walues for Scaling Terms:
Yalue Explanaton ¥ ars Yalue
2 intcept |
3 |
4 \ 7
\ 6
|Jze the arow keys or click on the desired tab to select the categony of interest for the model,

Table 2.5: Entry of the Starting Values screen for ordered outcomes

Number Caption Purpose Type Action
Enter real numbers.
6 Starting Values |[Enter the starting values Grid box The values must be
for Thresholds |[for the thresholds. monotonically
increasing.
Enter areal number in
Starting V alues |Enter the starting values each of the
7  (for threshold |for the threshold Grid box |corresponding Value
interactions  |interaction terms. box(es) of the

variable(s) of interest.
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Starting Values screen for nominal or binary outcomes

When the nominal outcome is selected, the grid boxes appear differently with aslide
bar as shown below.

& Model Setup oy ] 4

Qonfigurationl “ariables

| Patterns | Advanced | Linear Tranzforms |

1
Starting ¥ alues: Iuser-defir%ed j
E mplanatary ' ariables: Level-2 [Colvarance Starting Values: Level-3 [Cojvariance Starting Y alues:
CatZvl | C CatZvl | C CatZwl | C
intcept 0 ] intcept vaniance |1 1 intcept vaniance |1 1
week 0 ] intcept, 'Week |0 ] intcept, 'Week |0 0
ENDOG 0 0 Week vanance  [1) 1 Week vanance |1 1
WHENDDG (0| D
5
1 | \ 2 NEIN M | ’
| 4
3
|Jze the amow keys or click on the desired tab to select the category of interest for the model.

The 3 different entries shown in bold typeface are either new or different compared
with those on the Starting Values screen of the Model Setup window for continuous
or count outcome variables. These 4 entries are summarized in Table 2.6. Please
refer to Table 2.4 for the information about all the other entries.
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Table 2.6: Entries of the Starting Values screen for nominal outcomes

Number Caption Purpose Type Action
To specify the starting
value(s) for the Grid box Enter areal number in
3 Explanatory coefficients of with dlide the corresponding
Variables explanatory variable(s) of bar \alue box(es) of the
the fixed part of the variable(s) of interest.
model.
To specify the starting Ente_rt_a refal number
Level 2 value(s) for the Grid box \(/I;(r)isar:(\:/ees)?rn the
4  |(Co)variances |variance(s) and/or with slide corresponding Value
Starting VValues |covariance(s) of the bar box(es) of the
level-2 random effects variable(s) of interest.
To specify the starting Ente_r a refal number
Level 3 value(s) for the Grid box (po_5| tive for
: ) . . |variances) in the
5 |(Co)variances |variance(s) or with slide corresponding Value
Starting VValues |covariance(s) of the bar

level-3 random effects.

box(es) of the
variable(s) of interest.

2.4.4 The Patterns screen

This screen is used to specify patterns or structures for the coefficients of the
explanatory variables and variances and covariances of the random effects. A
typical Patterns screen is shown below. Note that the default numbers for these
patterns (1, 2, 3, ...) are dependent on the number of parameterslisted inagrid. The
default numbers indicate that all parameters are set free. On the other hand, if a
number is replaced by a'0', the corresponding parameter is fixed to the default or

user-specified value on the Starting Values screen.
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Patterns screen for continuous, ordered, nominal and count outcomes

The 6 different entries of the Patterns screen of the Model Setup window for
continuous, ordered, nominal, or count response variables are summarized in Table
2.7. For an ordinal outcome variable, provision is aso made for entering user-
defined values for threshold parameters.

T Model Setup o [l e
i

Qonfiguration' Wariahles | Starting alues Eattemsl édvancedl I__inearTransforrnsl la

Explanatary ‘arjables: Level-2 [Cajvarighce Patterns: Level-3 [Cojvarance Patterns: 2a
user-defined user-defined v Iuser-defined \ 'I

3a
Walle Walue W alue

PreTHES 1 intcept varance |1 intcept variance |1
CC 2 intcept, TV 2 intcept, CCATY |2
T4 wariance 3, CCTY variance |3

3b

2b

1b

|Jze the armow keys or click on the desired tab to select the category of inkerest for the model.
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Table 2.7: Entries of the Patterns screen for continuous, count and nominal outcomes

Number Caption Purpose Type Action Options
To specify the pattern . free (default)
type for the coefficients [Drop-down Select an option

a in the fixed part of the |list box from the drop- i
down list box. ~ [user-defined
1 Explanatory model.
Variables To specify the pattern
for the covariance Enter integer values
b matrix of the fixed part Text box >=0
of the model.
correlated
a ;l;/c;):?ﬁ?{%l; Es\t)ﬁtgge Drop-down fsrilr%c:r?: (;)r%ti(_)n I(:jr;ue:)dem
matrix of thelevel-2  |list box . P - :
Level-2 random effects. down list box. unidimensional
2 (Co)variance e
Patterns user -defined
To specify the pattern
for the covariance Enter integer values
b matrix of the level-2 Text box >=0
random effects.
correlated
e T opcoun St opion (5
a i : fromthedrop- [independent
matrix of thelevel-3  |list box ; _ .
Level-3 random effects. down list box. unidimensional
3 (Co)variance —
Patterns _ user -defined
To specify the pattern
for the covariance Enter integer values
b matrix of the level-3 Text box >=0
random effects.

Examples of Patterns:

0 The pattern below is used to constrain the coefficients of Treatment 1 and
Treatment 2 to be equal. Likewise, the coefficients of Treatment 3 and

Treatment 4 are constrained to be equal.
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Explanatory Variables attern

Treatment 1
Treatment 2
Treatment 3
Treatment 4

WWErEF T

Note that a number cannot be larger than the row number on the grid. For
example, the following pattern is not recognized by SuperMix:

Explanatory Variables ’ attern

Treatment 1
Treatment 2
Treatment 3
Treatment 4

A BADNDN T

0 The table below shows three possible patterns for the level-2 variances and
covariances of the random effects Timel, Time2, Time3, and Time4.

Level-3 co(variance) Pattern1 Pattern 2 Pattern 3

Variance, Timel 1 1 1
Timel, Time2 2 2 2
Variance, Time2 1 3 3
Timel, Time3 2 0 0
Time2, Time3 2 2 0
Variance, Time3 1 6 6
Timel, Time4 2 0 0
Time2, Time4 2 0 0
Time3, Time4 2 2 9
Variance, Time4 1 10 10

Pattern 1 restricts al the variances to be equal and, likewise, al the covariances to
be equal. Pattern 2 specifies that all variances should be estimated freely, al
covariances one time unit apart are set equal, and all covariances more than one
time unit apart are fixed at the values specified on the Starting Values screen, the
default for covariances being zero. Pattern 3 specifies that Timel and Time2 are



correlated, but uncorrelated with Time3 and Time4, which are correlated with each
other.

2.45 The Advanced screen

The appearance of the Advanced screen depends on the type of outcome variable
selected on the Configuration screen, and is used to change default settings used in
SuperMix. Specific examples of the use of this screen are given in Section 3.4 to 3.7.
Screens for the various outcome types are given next.

Advanced screen for continuous outcomes — normal distribution
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In repeated measurement studies, the assumption of uncorrelated identically
distributed level-1 error terms is often unredistic. The options on the Advanced
screen shown below allow for correlated level-1 error terms that follow atime series
process.

¥ Model Setup =10 x|
Qonfigurationl Eariahlesl Starting Valuesl Pattems d | Linear Tlansformsl 1
— General Settings — Autocomelation Sethngsz 2
|Init weighting: Idifferential \ j Autocomelation: |e$ rnate al j 3a
[
Level-1 Weight: I \ \ j Erar Farm: IGeneraIf-‘«utoc rrelatiorj 3b
Lewvel-2 Weight: I \ \ \ j Autocorelation Tems: |1 !
4
Lewvel-3 Weight: hd ) )
Eve e I \ J Autocomelation Starting ¥ alues:
5
Walue
1 6
~ Continuous Dependent Variable Settings 7
Digtribution Model: Inmmal \ j
8
Time' Vanable: I \ j
9
|Jze the arrow kews or click on the desired tab to select the categony of interest for the model,




The 9 different entries of the Advanced screen of the Model Setup window for
continuous response variables are summarized in Table 2.8.

Table 2.8(a): Entries of the Advanced screen for continuous outcomes with normal

distribution
Number Caption Purpose Type Action Options
_ Drop- Select an option no AC terms (default)
1  |Autocorrelation To specify the type of down list from the drop-down [fixed AC terms
autocorrelation terms, box lit box
) estimate all
Stationary AR1
(default)
T v at oD - ) Non-stationary AR1
o0 specify atime series |Drop- ect an option -
2 Error Form model for the auto- down list from the drop-down Stationary MA1
correlated errors. box list box. Stationary
ARMA(1,1)
General Auto-
correlation
. |To specify the number Enter an integer if
a Autocorrelation of autocorrelation Text box [the default 1 is not
Terms :
3 terms. desired.
. [To specify the starting Enter areal number
b Autqcorrel ation value(s) for the Grid box [inthe region of
Starting Values :
autocorrelation(s). [-0.99, 0.99].
To select equal or equal (default)
differential weighting |Drop- Select an option
4 Unit Weighting [for the unites for down list from the drop-down | _
continuous dependent  {box list box. differential
variable.
To specify the weight .
. ariable that defines the |P70P-  [Sdlect avariable
5 Level-1 Weight |.. down list from the drop-down
first level of the .
box list box.

hierarchy in the data.
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Table 2.8(a): Entries of the Advanced screen for continuous outcomes with normal
distribution (continued)

To specify the weight

. . Drop- Select avariable
6 Level-2 Weight varieble that defines the down list from the drop-down
second level of the .
box list box.

hierarchy in the data.

To _speC|fy the wet ght Drop- Select avariable
. \variable that defines .
7  |Level-3Weight ; down list {from the drop-down
level-3 of the hierarchy .
, box list box.
in the data.

Drop-  [Select adistribution ["Ormal (default)
down list from the drop-down [gamma
box list.

Didtribution  |To select an appropriate
Model distribution model.

inverse Gaussian

Drop- Select avariable
down list from the drop-down
box list box.

To specify thetime

9 Time' Variable Variable.

Advanced screen for continuous outcomes — gammal/inverse Gaussian
distribution
When the gamma or inverse Gaussian distribution is selected, the Advanced screen
is a little different from when the normal distribution is selected as shown below.
The 4 different entries of the Advanced screen of the Model Setup window for
continuous response variables are summarized in Table 2.8.
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= Model Setup

Eonfigurationl Ealiablesl Starting Values' Patterms

=101 x|

Linear Transforms

— General Settings [ 4
Urit weighting: | differential | =l .
[
Lewel-1 Weight: I / j
Lewel-2 Weight: I / ;i 6
Level-3 Weight: I j 7
O ptimization kethod; Iadaptive quadrature j
\ 10
Mumber of Quadrature Paints: |1D \
11
r— Continuous Dependent Variable Settings
Diigtribution bodel; Iinvelse gaussian\ j
8
Estimate Scale; Inone \ j
9
|Ize the araw keys or click aon the desired tab to select the cateqony af interest far the madel.
Table 2.8(b): Entries of the Advanced screen for continuous outcomes with
gammalinverse Gaussian distribution
Number Caption Purpose Type Action Options
o To select an Drop-  [Select adistribution [normal (default)
Distribution X .
8 appropriate down list [from the drop-down |gamma
Mode digribitionmodel.  pox st . .
) ) inver se Gaussian
To specify the method [Drop-  [Select an estimated ~ [none (default)
9 Estimate Scale [for estimating the down list |scale from the drop- |deviance
scale. box down list box. Pearson
Select an maximum posterior
10 Optimization |To select the 5(:\?\/?1'” st optimization method |Adaptive quadrature
Method optimization method. from the drop-down -
box list b non-adaptive
ISt DOX. quadrature (default)
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Table 2.8(b): Entries of the Advanced screen for continuous outcomes with
gammal/inverse Gaussian distribution (continued)

To enter the Enter an integer if the
quadrature points (per default 10 is not
11 ga;nd?gu?fe random-effect Text box desired. It isusually
Points dimension) to usein set to 10 for 1 effect
the numerical and5to10for2or 3
integration. effects.

Advanced screen for ordered outcomes
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An important feature of mixed-effects models with ordered outcomes is the
inclusion of threshold parameters in the model. As illustrated in Section 3.6, the
number of threshold parameters equals C -2, where C is the number of distinct
categories of the outcome variable. If right-censoring (see Section 3.7) isincluded in
the model specification, the number of thresholds becomes C-1 and a Censor
Variable is selected. The mixed-effects model for ordinal outcomes additionally
alows for the inclusion of Explanatory Variable-threshold interaction terms. If entry
number 10 in the screen below is set equal to 2, for example, then interaction terms
of the first two explanatory variables with each of the thresholds are included in the
model. One can aso select aweight variable, link function (Function model) and the
number of quadrature points to be used for the approximation of the likelihood
function by numerical integration.

Table 2.9 gives a summary of the 12 possible entries of the Advanced screen of the
Model Setup window for an ordered response variable.



T Model Setup = ] 3
d

Qonfigurationl Eariables' Starting \-"aluesl Patterns : 1| Linear Transformsl 1a
— General Settings — Explanatary Variable [nteractigns 1b
Unit weighting: Idifferential \ j Include Interactions: Iyes ;i 1c

Leseel1 Weight: I \ \ j Mumber of Interactions: |2 4

Level-2 Weight: I \ \ | Type of Extension: !scalinu terms | 5

Lewel-3 Weight: I \‘ _I 6

Optimization kMethod: Inon-adapti ] q\uaurature ;i 7
Nurmber of Quadrature Points: IW‘* 10
— Ordered Dependent Yanable Settin‘gs 11
Function Maodel: Iprobit j Right-Cenzaring: Iinclud ;! 2a
Lewel-2 Random Thresholds: Iyes_ﬂ Censor Yariable: I \ ;! 2b

Level-3 Random Threshaolds: Iyes j Model Terms: Isubtract \ = 3
e the arow keys o click on the Hesmethattorestect-thecategonof nteres-for themodet: 12

8

9

As shown in the above image, the 6 entries shown in bold typeface are either new or
different compared with those on the Advanced screen of the Model Setup window
for continuous outcome variables. These 6 entries are summarized in Table 2.9
Please refer to Table 2.8(a) and (b) for the information about all the other entries.



Table 2.9: Entries of the Advanced screen for ordered outcomes

Number Caption Purpose Type Action Options
Include I:rilgt()jllg?:grfai)t(i%lgg e Drop- Select an option no (defauly
Interactions  should be includein th down list |from the drop-down

ould beincludeinthe | - list box. ves
model.
Enter an integer if
Number of  |To specify the number of Text box the default maximum
1 Interactions |interactions. allowablevalueis
not desired.
To select whether to treat : scaling terms
Type of the explanatory variables Drop- ~Select an option
: - : down list [from the drop-down [threshold
Extension as having scaling effects b . : :
; . 0X list box. interactions
or threshold interactions. (default)
: e Drop- Select an option none (default)
Right- To specify isright- .
. 2 down list [from the drop-down [,
, Censoring censoring is included. box list box. include
. Drop- Select avariable
Cen_sor To Shect fy the censor down list [from the drop-down
\ariable variable. .
box list box.
subtract means
To select subtractingor  [Drop- Select an option (v- )('[5 ) (default)
3 Model Terms |adding the model termsto|down list [from the drop-down
the threshold. box list box. add, means
(v+X'B)
Level-2 To specify if thereare  [Drop- Select an option no (default)
8 Random thresholds for the level-2 |down list {from the drop-down
Thresholds  |random effects. box list box. €S
Level-3 To specify if thereare  |Drop- Select an option no (default)
9 Random thresholds for the level-3 |down list |[from the drop-down
Thresholds  |random effects. box list box. yes
o probit (default),
. . . Drop- ect an option -
12 'I\:Aung(tellon ;I'o Spec fy thelink down list [from the drop-down logistic,
© unction. box list box. complementary log-
log, log-log
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Advanced screen for nominal outcomes

The genera settings of this screen is similar to the one used for the continuous and
ordinal variables, but nominal dependent variable settings is different as shown in
the bold entry number 1 below.

= Model Setup ] 4
Eonfigurationl Ealiablesl Starting \r"alufsi Faltems deanced| LlnearTransformsi 4
-G | Seti

eneral Settings p 5
Urit weighting: | difterential / =l
Level-1 Weight: I ! ﬂ
/ 6
Level-2 Weight: I / j
Lewvel-3 'weight: I ;i 7
Optimization tethod: Inon-adaptive qwadrature j 10
Wumber of Quadrature Points: I'IU \
— Mominal Dependent Y ariable Settingz L 11
Reference Categony: Ifilst \ 'I
1
Use the amow keys or click on the desired tab to zelect the category of inberast for the model,
Table 2.10: Entries of the Advanced screen for nominal outcomes
Number Caption Purpose Type Action Options
To select whether the first (default)
first or last category of |Drop- Select areference
Reference .
1 Category the outcome should be |[down list |category from the
used asthe reference  |box drop-down list. last
category.

Note that all theinformation for the other 6 entries are given in Table 2.8(a) and (b).
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Advanced screen for count outcomes with Poisson distribution
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The screen below has the same functionality as the screen used for nominal
outcomes, except that provision is made here for the specification of an Offset
Variable. In practice, it can occur that the coefficient of some covariate is assumed to
be unity. This covariate is commonly known as an offset variable. Offsets are
typically used when the response variable is arate rather than a number or count.

The 2 entries pertaining to the offset variable on the Advanced screen of the Model
Setup window for a count outcome are summarized in Table 2.11. Note that entries
in the Advanced screen for the count outcome variable are similar to those for the
ordered outcome. The information for the other 2 entries are givenin Table 2.9.

& Model Setup o ] 3|

| Linear Transfarms |

anfiguration' Eariablesl Starting Valuesl Pattems ﬁ

— General Settings — Time Settings la
Lmit Weighting: Idiffelential j Incorporate Time Offset: I-"JBS l j 1b

Level1 Weight, | \ L=l Offset Variable: | | =] 4

Level-2 Weight: I \ \ ;! 5

Level-3wieight: I \ ;i 6

O ptimization ethod: Inon-adaptiv que;drature;i 7
Murnber of Quadrature Points: Iﬁi 10
— Dependent [Count) % anable Settings 11

Distribution Model: IPoisson \ j 5

Estimate Scals: Innne \ j
3
|Jze the armow keys or click on the desired tab to select the categony of interest for the model,




Table 2.11(a): Entries of the Advanced screen for count outcomes with Poisson
distribution

Number Caption Purpose Type Action Options

Incornorate To select whether or not  |Drop- Select an option from |no (default)

a TimepOff et to include an offset down list [the drop-down list

L variable. box box. yes
: Drop- Select avariable from

b Off_set To » ecify the offset down list [the drop-down list

Variable variable.
box box.
Distribution  [To select an appropriate Drop- _ Select adistribution |Poisson (default)
2 Model distribution model downlist (from the drop-down ) ) -
o - box. list box. negative binomial

Drop-  |Select an estimated  "ON€ (defaullt)
downlist |scale fromthe drop- |deviance
box down list box.

To specify the method for

3  |Estimate Scale| . ng the scale.

Pearson

Advanced screen for count outcomes with negative binomial distribution

When the negative binomial distribution is selected, the Advanced screen of the
count variableis dightly different as shown below.
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7% Model Setup -10] =l

LCanfiguration Eariablesl Starting Valu7si Fattem: | TirEar T Tarsranm i 4
— General Settings 5
Urit weighting: | differential | / =l
Lewel1 Weight: I / / j 6
Level-2 Wieight: I / ;! 7
Lewel-3 Weight: I / j
Optimization ethod; Innn-adaptive quadrq{ure j 10
Mumber of Quadrature Points: I'IU— 11
— Dependent [Count] Wariable Settings
Diztribution Model: Inegalive bitiomial |\ ;! 1
Dispersion Parameter: |1U— 2
|dze the arrow keys or click on the desired tab to gelect the categom of interest for the model.

As shown above, the bold font entries 1 and 2 are different from the previous
screen.

Table 2.11(b): Entries of the Advanced screen for count outcomes with negative binomial
distribution

Number Caption Purpose Type Action Options
Distribution  [To select an appropriate Drop- . Select adistribution  |Poisson (default)
1 Model distribution model down list (from the drop-down _ ] _
: boX. list box. negative binomial
. . Enter any numeric
2 Diserion e e negatve Text box /AU greter than
Parameter b ) 9 0.0. The default value
binomial model. is10
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Advanced screen for binary outcomes

When the negative binomial distribution is selected, the Advanced screen of the
count variableis slightly different as shown below.

7% Model Setup o [m]
Qonfigurationl Ealiables' Starting \-"a/ues' Fattems ﬂdvancedl Linear Transfulms' 4
— General Settingz [ 5

Uit weighting: | differertial / =l
Lewel1 Weight: I ! / j 6
Lewet2 Weight: | ! / =] 7
Lewel-3 Weight: I !/ -
10
O ptirization Methad: Inon-adaptive quadrature j
Mumber of Quadrature Points: I'IU— 11

— Dependent [Binay] % anable Settings T 2
Diztribution Maodel: Ibinomial \ j Function Madel: Iprobit ! j
Estimate Scale: Inone \ j la
Murnber of Trials: I \ =] 3
- 1b

|Uze the arraw keys or click on the desired tab to select the category of interest far the model.

As shown above, the bold font entries 1 and 2 are different from the previous
screen.
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Table 2.12: Entries of the Advanced screen for binary outcomes

Number Caption Purpose Type Action Options
. : Drop- Select adistribution |Bernoulli (default)
Distribution  |To select an appropriate :
a A down list [from the drop-down |~ )
Model distribution model. box. list box. binomial
1 To select the column of .
Number of  |the spreadsheet, which Drop- Sdlect avariable
b . . down list |from the drop-down
Trias contains the number of .
. box list box.
trails.
probit (default)
. . |Drop-  |Select alink function|logistic
Function To select an appropriate . )
2 Model link function. down list from the drop-down |complementary log-
box. list box. log
log-log
. Drop- Select an estimated  |None (default)
3 Estimate Scale TO speci fy the method for down list |scale from the drop- |deviance
estimating the scale. :
box down list box. Pearson

2.4.6 The Linear Transforms screen

Linear transforms are used to test hypotheses of the type

Ho B +CB, +Cfs+..+G S =0

where B, 5., Bs,-.., B, aemodel parametersand ¢, c,,C,,...,C, user-specified real-
valued coefficients. For each linear transform, a Z -statistic and an associated two-
talled p-vaue are saved to the output file. The Z -statistic is a function of the
estimated parameters and the large sample covariance matrix of the estimates. The

value of the linear transform when the parameters are replaced with their estimates
isalso of interest. This value also appears in the output.
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An example of the Linear Transform screen in the case of an ordina outcome
variable is given below. Also see Section 3.8 for an additional example. For
continuous, count and nominal variables the Linear Transform screens are identical,
but it differ from that for an ordinal outcome in that the screen for an ordind
outcome contains threshold parameter information.

Linear Transforms screen for continuous and count outcomes
The buttons and options on the Linear Transforms screen are shown below.

= Model Setup _ 0] x
a

Qonfiguratinnl Eariablesl Starting \-’aluesl Eatternsl Advanced  Linear Transforms

Linear Transforms Add Transform / i 1
Copy Tranzfarm 7 i 2
\ Bemave Transforng II 3
4
Explanatary Wariables: Level-2 Randam Effect [Calvarances: Level-3 Randarm Effect [Calvarances:
Walle Walue Walue
intcept intcept variance intcept varance
Week intzept, ‘Week intcept, ‘Week
ENDOG Wieek varance | Wieek variance
WHENDOR |
7
6
5
Enter the name for the newly created transfom.

A summary of the 3 buttons and 4 different entries of the Linear Transforms screen
of the Model Setup window for an ordered outcomeis given in Table 2.12.
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Table 2.13: Entries of the Linear Transforms screen for continuous and count outcomes

Number Caption Purpose Type Action Options
1 |Add Transform _To create anew linear transform |Click  [Click to add a blank
in4. Button transform.
To create a copy the selected Click Click to copy and
2  |Copy Transform [transformin 4 with a different B paste the select
utton
name. transform.
. Click on the button
3 Remove To delete the selected transform  |Click 10 delete the sdlected
Transform in4. Button
transform.
Linear To select the linear transform and| - . Enter string(s) as
4 o Grid box [names for
Transforms edit it's components.
transforms.
To specify the coefficient(s) for
5 Expl anatory the linear transformation(s) of the/Grid box [Enter real number(s).
Variables :
fixed part of the model.
Level-2 Random To speufy the coeff|c_| ent(s) for
the linear transformation(s) of the| - .
6 |Effect . ; Grid box|Enter real number(s).
. covariance matrix of the level-2
(Co)variances
random effects.
i To specify the coefficient(s) for
Level-3 Random the linear transformation(s) of the| - .
7  |Effect . ; Grid box|Enter real number(s).
. covariance matrix of the level-3
(Co)variances
random effects.
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For example, in the Linear Transforms screen shown below we wish to test the

hypothesis that

:Bintercept + IBThreshoIdl =0.




[ Model Setup: schizx3.mum =10l x|

Qonfigurationl Eariablesl Starting Valuesl Eattemsl Advanced  Linear Transforms

Linear Transforms Add Transform |
Copy Transform |
Bemove Transform |
Explanatory Yariahles: Level-2 Random Effect [Cajvarances:
Walue Walue
intcept 1 intcept vaiance |0
week 0
Sarfweek 0
Threshalds:
Walue
2 1
3 0
Select the linear transform ta review and edit ite components.
Type to change the transform's name in place.

Linear Transforms screen for ordered outcomes
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Additional grid boxes appear to allow for user-specified starting values of
thresholds and threshold-explanatory variable(s) interaction(s) for ordinal outcomes.
The following screen is an example of the Linear Transforms screen of the Model
Setup window.

Only the 2 entries shown in bold typeface are either new or different compared with
those on the Linear Transforms screen of the Model Setup window for continuous or
count outcome variables. These 2 entries are summarized in Table 2.13. Please refer
to Table 2.12 for the information about all the other entries.



' Model Setup

Eonfiguration' Eariablesl Starting Valuesl Eattemsl Advanced  Linear Transforms

Linear Transforms Add Transform’ |
Copy Transfornf i
\ Bemove Transfofm i
Explanatary ' ariables: Level-2 Fandom Effect [Colvariances: Level-3 Random Effect [Cojvaniances:
Walue Walue Walue
intcept intcept wariance intcept wariance I
wieek intcept, Weeak \ intcept, Weeak
ENDOG Week, variance wWeek vanance
WiEMDOG
Thresholds: Threshold Interactions:
Vaue |+ Thiesh2 | Thiesh3 | Thiesh4 | ThieshS
2 | intcept
3
: \ \
B M IRI! v

Erter the name for the newly created transform.

Table 2.14: Entries of the Linear Transforms screen for ordered outcomes

A WO DN P

~

Number Caption Purpose Type Action
To specify the coefficient(s)
for the linear .
8  |Thresholds transformation(s) of the Grid box |Enter real number(s).
thresholds.
Thresholds To enter thresholds for the .
9 Interactions selected transform Grid box [Enter real number(s).
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Linear Transforms screen for nominal and binary outcomes

Additional slide bar appears for as shown in the following screen is an example of
the Linear Transforms screen of the Model Setup window.

7 Model Setup =10 x|

Qunfigurationl Ealiablesl Starting \r"aluesl Eattems' Advanced  Linear Tranzforms

Linear Transforms Add Trangform/ i 1
Copy Tranzform/ i 2
\ Bemave Tratsfarm Il 3
4
E =planatam ' ariables: Lewel? Randam Effect [Calvariances: Level3 Random Effect [Calvanances:
Cat2v1 |=] Cat2vl | C CatZvl | C
ittt | intoent warance intcept variance
Week intcent, Week intcent, Week
EMDOG - Wweek varance | Week wariahce
1 | O[T | KN y
7
6
5
Erter the narme far the newly created transfarm.

Only the 2 entries shown in bold typeface are either new or different compared with
those on the Linear Transforms screen of the Model Setup window for continuous or
count outcome variables. These 2 entries are summarized in Table 2.14. Please refer
to Table 2.12 for the information about all the other entries.
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Table 2.15: Entries of the Linear Transforms screen for nominal outcomes

Number Caption Purpose Type Action
To Speci fy the coefficient(s) Grid box
5 Explanatory for the linear with Enter real number(s)
Variables transformation(s) of the fixed di '
ide bar
part of the model.
To specify the coefficient(s)
Level-2 Random (for the linear Grid box
6  |Effect transformation(s) of the with Enter real number(s).
(Co)variances covariance matrix of the dlide bar
level-2 random effects.
To specify the coefficient(s)
Level-3 Random (for the linear Grid box
7  |Effect transformation(s) of the with Enter real number(s).

(Co)variances

covariance matrix of the
level-3 random effects.

slide bar

2.5 Data manipulation

The SuperMix spreadsheet can be manipulated in various ways. Rows and columns
can be changed directly, and simple computations or more complex built-in
functions can be used in individual cells. Some of these manipulations are discussed
and illustrated in the following sections, using demo.ss3. There are 15 cases

(patients) in the data set.

The spreadsheet window for demo.ss3 is opened as follows:
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Spreadsheet dialog box.

spreadsheet window.

Use the Open option on the File menu of the main window to load the Open

Browse for the file demo.ss3 in the Examples folder.
Select the file and click on the Open button to open the following SuperMix




'?:‘ SuperMix - [demo.ss3] =10l =]

EH File Edt Window Help 18 x|
|1 Apply |
[ Group | [BLAge |(CLWT_ka| (D)PFa E

1 700 2200  107.10 ao| |

2 T.00 26.00 78.00 190

3 100 33000 83.20 150

4 1.00 24.00 70.10 180

5 1.00 36.00 98.90 530

5 200 35.00 95.00 290

7 200 26.00 64.80 380

8 200 2300 72.80 330

3 200 3000 70.00 1.40

10 2.00 3300 71.10 330

EE] f=Nulnt AE NN oa En [~=Tn} il
K1/ LIJ

The variablesinclude:

0 Group isavariable with 3 categories, indicating the group number of the
patient (5 patients in each group).

0 Age isthe age of the patient.

0 WT_kg denotes the weight of the patient in kg.

0 PFat isameasure of percentage body fat.

2.5.1 Basic data manipulations

It is important to note that any change of the data file will not be saved unless you
use the Save option on the File menu.

Cells
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A careful examination of the data shows that the Age entry of the 3rd observation is
330.00. Thisis obviously atyping error. Upon further investigation, it turns out that
the correct age value is 33. To correct this error, select the cell, change the value of
the formula box from 330.00 to 33.00, and then click on the Apply button.



¥ SuperMix - [demo.ss3] . (=]

FH Fle Edit window Help == x|
[z300 | e
[ Group | BlLége | (CLWT_ka| [DLPFat =

1 1.00 200 10710 soa |

z 1.00 26.00 7a.00 140

a 1.00 3500 g3.20 150

4 1.00 24.00 70.10 180

5 1.00 36.00 58.90 530

B 200 35.00 55.00 230

7 200 26.00 54.80 380

B 200 23.00 7280 330

] 200 30.00 70.00 140

10 200 33.00 7110 330

EE] 2NN AE NN [=1-N =(n] [~ Tn} il
A ﬂ_l

Rows

To work with a row (or rows) of the data file, click on the row tab(s) to select the
complete row(s) and then right-click on the selection to display al the options from
the pop-up menu.

Insert a row

For example, to insert another row (observation) between the first and the second
rows, select the second row by clicking on the row 2 tab, right-click on the selected
row to activate the menu and select the Insert Row option to create the window as
shown below.
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o
BH Fle Edit wWindow Help _|& x|
|1 Apply |
&) Group | [B] Ace [[C] WT ka| D) FFat |
1 1 2 10710 aoof |
2 ELS e N PR
3] Cut Chrl+%
4 Copy Chri+C
5| " Paste Chrl+y
.6 | * Paste (walue only) Shift-+Cerl+Y
7 :
8|
a] i Delete Row
10 : )
TR 4 Sork Ascending
E Sart Descending
13| Clear 2
% Create Headers from Row
g I
I L|J

An empty row is added to the spreadsheet above the previous second row and the

total sample sizeis changed to 16 as shown below.

JTE
FH Fle Edt window Help == x|
|1 Apply |
) Group | (BLége | (CLwWT_ka| DLPFat | =

1 1.00 2200 107.10 300|

2 |

3 700 2600 78.00 1.90

4 1.00 33.00 g3.20 1.50

5 1.00 24.00 7010 1.80

& 1.00 3600 92.90 5.30

7 200 35.00 95.00 2490

5 200 2600 £4.80 380

5 200 23.00 72.30 .30

10 200 20.00 70.00 1.40

11 200 33.00 71.10 3.30

12 200 45.00 89.50 5.30

13 200 23.00 52.80 1.90

14 200 33.00 £7.50 280

15 200 20.00 74.20 260

16 200 25,00 52,10 230 .
A LlJ




Delete a row

To delete the empty row that was inserted, select the second row by clicking on the
row 2 tab. Right click on the selected row and select the Delete Row option to delete

the second row.

Columns

To work with a column (or columns) of the data file, first click on the column
header(s) to select the column(s) and then right-click on one of the selected columns
to see all the options listed on the pop-up menu.

Insert a column

To insert another variable between (A) Group and (B) Age, first click on the header
of (B)_Age, right-click on the column to activate the menu and select the Insert

Column option to create the window as shown below.

'?:‘ SuperMix - [Demo.ss3] =S
B File Edit Window Help == x|
|22 Apply |
4] G B+ LT B

1 =] rouD1 [ Column Properties. ..
2] 1 cut Ctri+s
L3 1 Copy Chrl+C
4 1 Paste Crby
% 2 Paste (value only)  Shift+Cerl4+y
I 2 Insert Column
L8] 2 Dielete Column

9 2
W 2 Sork Ascending
1 3 Sort Descending
Lil2] 3 Clear »
mEl 3
14 3 El 74.20 280

15 3 25 53.10 230 hd
K1 »

A new column (variable) is added to the spreadsheet. Change the variable name by
selecting the column header, right-click and select Column Properties to load the

dialog box as shown below.
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% Column Propertie

Header: |B|

= =]

MNumber of Decimal Places: |2
Mizzing Walue Dvemde: I

" Nominal ¢~ Ordinal ' Continuous

oK |

Cancel |

Input a variable name, such as Newvar, and then click on the OK button to return to

the spreadsheet window as shown below.

ioix
EH File Edt Window Help 8] x|
| Apply |
&) Group |[BLNewvar| (CLbge |DLWT_ka| ELPFat | =]

1 1.00 2200 107.10 300 |

2 1.00 26.00 78.00 190

3 1.00 33.00 83.20 150

4 1.00 2400 7010 180

5 1.00 36.00 92,90 530

6 200 35.00 95.00 290

7 200 26.00 64.80 380

8 200 2300 7280 330

3 2.00 30.00 70.00 140

10 2.00 3200 71.10 330

1 300 4500 8450 530

12 3.00 2300 58,30 190

13 3.00 3300 67.50 280

14 300 30.00 74.20 260

15 3.00 25.00 52,10 230] -
K1 LIJ

Delete a column

To delete the Newvar column that was inserted, select the variable Newvar by
clicking on the column header. Right-click and select the Delete Column option to

delete column B.
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2.5.2 Simple computations

Assigning values to a new variable

In demo.ss3, the variable WT_kg is a variable denoting weight in kilograms. We
would like to use the variable WT_lIb, that is, the corresponding weight in pounds. To
create this variable, first insert a column and change the column header to WT_lb as
illustrated earlier in Section 2.5.1 to generate the following spreadsheet window.

=TE
B4 Fle Edt Window Help 18] x|
| Apply |
®LGoup | (BLage | (CLWT_ka| ©LwT b | (ELPFar | =
1 100 2200 10710 00| |
2 1.00 26.00 7a.00 1.90
3 1.00 33.00 g3.20 150
4 1.00 24.00 7010 1.80
5 1.00 3E.00 92.90 5.30
[ 200 35.00 95.00 290
7 200 26.00 £4.80 3.80
8 200 23.00 7280 3.30
3 200 20.00 70.00 1.40
10 200 33.00 7110 3.30
11 3.00 45.00 29.50 5.30
12 3.00 23.00 58.80 1.90
13 300 22.00 £7.50 2.80
14 3.00 30.00 74.20 260
15 3.00 25.00 59.10 2.30
KI | ﬂJ

Select the column containing the variable WT_Ib, input the function 2.20462*(C1) in
the formula box and click on the Apply button to get the new variable WT_Ib as
shown below. The formula appliesto each row of (D) WT_Ib provided that

o thiscolumnis selected (highlighted)
o thefirst cell of the variable(s) in the formula, in this case C1, is referenced.
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9 SuperMix - [demo.ss3] 1Ol x|

B4 Ble Edit Wwindow Help 181 x|
|2.2D4B2"[E1] Appl |
[A]_Group| [B)_4ge |[E]_W’T_kg oLwT b | ELPFat | =]

1 1.00 22.00 107.10)| 236,11 2.00) |

2 1.00 26.00 78.00 171.96 1.90

3 1.00 33.00 83.20 183.42 1.50

4 1.00 24.00 7010 154.54 1.80

5 1.00 36.00 33.90 218.04 5.30

3 200 35.00 95.00 209.44 2.90

7 200 26.00 £4.80 142.86 3.80

8 200 23.00 7280 160.50 3.30

3 200 an.nn 7000 15432 1.40

10 200 33.00 .10 156.75 3.30

11 3.00 45.00 2950 197.31 5.30

12 3.00 23.00 52.80 12963 1.90

13 3.00 33.00 E7.50 148,81 2.80

14 3.00 30.00 74.20 16358 2,60

15 3.00 25.00 59.10 130,29 230| o
Al ﬂJ

Save the changes to demo.ss3 by clicking on the Save option on the File menu.

2.5.3 Built-in functions

LN function
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In mixed-effects models, we often consider the natural log of a variable. For
example, the natural log of Age in demo.ss3 may be a more appropriate explanatory
variable than the original age given in years. The variable LnAge can easily be
created by using the options available in the SuperMix spreadsheet.

First, create a new column with the header LnAge. Next, select the column
containing the variable LnAge, input the function LN(B1) in the formula box, and
click on the Apply button. Each value of the new variable LnAge is the natural log of
the corresponding values of the variable Age as shown below.



i
BH Fle Edic window Help == x|
[tvEn) | |

[ Group | (BLAge | (C)Lrdge |(DLwWT_ka| ELwT b | =
1 1.00 22.00 S03  1or10 zaed
2 1.00 26.00 326 7800 171.96
3 1.00 33.00 350 8320 18342
4 1.00 24.00 318 7010 15454
5 1.00 36.00 358 saa0 21804
6 200 e 356 s500 20944
7 200 26.00 326 B480 14288
8 200 23.00 314 7280 16050
3 200 0.0 340 7000 15432
10 200 33.00 350 70 15675
1 300 45.00 381 B350 19731
12 300 23.00 314 5880 12963
13 200 2300 350 6750 14381
14 300 30.00 340 7420 16358
15 300 25.00 322 5210 13029 .
A LIJ

SQRT function

65

To add another variable, SqrtAge, which is the square root of Age, we proceed as
follows. As above, first create a new column with the header SqrtAge.

Select the column containing the variable SqrtAge, input the function SQRT(B1) in
the formula box, and click on the Apply button. Each value of the new variable
SqrtAge is the square root value of the corresponding value of the variable Age as

shown below.

ol
EH File Edit Window Help 18] x|
|SQF|T[B1] Apply |
(AL Group | [BLége | (D Lndge | D) Sattg | ELWT _ka| =]

i 1.00 22.00 309 4g3] 10710

2 1.00 26.00 3% 510 7300

3 1.00 33.00 350 574 8320

4 1.00 24.00 318 440 7010

5 1.00 36.00 358 £.00 9290

5 200 35,00 356 5.4z 95.00

7 200 26.00 3% 510 6430

5 200 23.00 314 480 7280

5 200 30.00 340 543 70.00

10 200 33.00 350 574 7110

1 300 45,00 341 671 8950

12 300 2300 314 480 5280

13 300 33.00 350 574 6750

14 200 30.00 340 543 7420

15 300 25,00 322 500 5310 o
| LlJ




Save the changes to demo.ss3 by clicking on the Save option on the File menu.

Table 2.16 contains a selection of the built-in functions in SuperMix. A list of values
can be any of the following types:

o (B1, B2, B3) is the selection of the first three values of the variable in
column B.

0 (A1:A15) sdlectsal the values of the variable in column A. Starting with the
first and ending with the one in row 15.

0 (AL:A5 A7, A11:A15) selectsthe valuesof row 1torow 5, row 7, and row
11 torow 15 of column A.

o (A3:A6,B7,D12:D15) contains alist of values from more than one column.
This sdlection includes the values of row 3 to row 6 of column A, row 7 of
column B and row 12 to row 15 of column D.

Table 2.16: Selection of SuperMix functions

Function Definition
ABS(value) Absolute value
AVERAGE (list of values) | Average
EXP(value) Exponent base e
LN(value) Natural log
LOG(value) Logarithm
MAX(list of values) Maximum value
MEDIAN(list of values) | Median
MIN(list of values) Minimum value
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Table 2.16: Selection of SuperMix functions (continued)

MODE(list of values) | Mode
SQRT(value) Square root
SQUARE(value) Square

2.5.4 Other useful data manipulations

The data manipulation capabilities of the SuperMix spreadsheet window can be used
to create interaction terms, essentially a product of variables, for use in modeling. It
can also be used to perform grand mean centering of variables.

Absolute references

If you do not want SuperMix to adjust references when you copy a formula to a
different cell, use an absolute reference. For example, if your formula multiplies
cell A5 with cell c1 (=A5*C1) and you copy the formulato another cell, SuperMmix will
adjust both references. You can create an absolute reference to cell C1 by placing a
dollar sign ($) before the parts of the reference that do not change. To create an
absolute reference to cell c1, for example, add dollar signs to the formula as
follows: = A5*$C$1.

Creating an interaction term
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Suppose that we want to study the possible interaction between a subject's age and
weight (in pounds). This product of Age and WT_Ib, is created in the SuperMix
spreadsheet window as follows.

First, create a new column with header Age_WT. Then, select this column, and input
the function (B1)*(E1) in the formula box. Click on the Apply button. Each value of
the new variable Age_WT is equal to the product of the corresponding values of Age
and WT_Ib as shown below.



¥ SuperMix - [demo.ss3] o ] 4
E4 Ble Edt Wwindow Help == x|

Lpply |

i Group | BlLége | (0l Lnage | (DL Sataa | ELWT_ka| FLWT_Ib | (GLAge w| HLPFat | <]

1 1.00 22.00 309 463 10710 2311 519453 3o0| |
2 1.00 26.00 a2 510 700 17186 447097 1.40
3 1.00 33.00 350 574 5320 18342  EO053.00 1.50
1 1.00 24.00 318 490 7010 15454 3704.05 1.80
5 100 36.00 358 B0 Sao0 21004 784933 520
5 200 35.00 356 592 9500 20944 733038 240
7 200 26,00 326 510 480 14286 371434 380
B 200 2300 314 480 7280 16050 364142 a0
3 200 30.00 3.40 548 7000 15432 462970 1.40
10 200 33.00 350 574 710 15675 517270 330
11 300 45.00 38 5] Bas0, 19731 @87l 530
12 300 23.00 314 80 sa80 12963 298153 1.0
13 300 33.00 350 574 6750 14881 491073 280
14 300 30.00 3.40 548 7420 16358 4907.48 260

15 300 25.00 322 5.00 5910 13029 3257.33 230 o

4 LlJ

Grand mean centering

It is often useful to center a predictor variable around its grand mean. To illustrate,
we grand mean center the variable PFat.

-iox]
B4 Ele Edt window Help x|
[h1)-average(H$1:HE15] Apply |
[4] Group | [B1 Age | IC] Lndge | (D] Samage| [E] WT ka| (F1 WT Ib | [G] &ae W [HIPFat | 11 PFat M | <]

1] 1 22 309 453 10710 23611 519453 .00 IEE
2| 1 7 326 510 75,00 17196 447097 1.90 IER

3 1 x| 350 5.74 3,20 18342 BO0S3.00 1.50 .37

4| 1 24 318 490 7010 15454 3709.05 1.80 .07

5| 1 £ 358 £.00 38,90 21804 734333 5.30 243

[ 2 *® 356 5.92 35.00 20944 733036 290 0.03

7 2 % 326 5.10 54.30 14286 371434 2.0 093

e 2 23 314 480 72.80 16050 3591.42 330 0.43

9 2 30 340 5.4% 70,00 16432 462970 1.40 .47

10| 2 33 350 5.74 7110 16675 H172.70 330 0.43

Tt | 3 45 38 671 8350 19731 ss7an 5.30 243

Tz 3 73 314 4.0 58.30 123963 298153 1.90 057

13 3 x| 350 5.74 §7.50 14581 431073 280 007

14| 3 30 3.40 5.43 74.20 16358 4907.43 260 027

15 3 s 3.22 5.00 53.10 13028 3257.33 230 a8
Al ﬂ_l
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To do so, first create a new column with the header of PFat_Mea. Then, select the
PFat_Mea column, input the function (H1)-AVERAGE(H$1:H$15) in the formula box
and click on the Apply button. Each value of the new variable of PFat_Mea now
contains the difference between the corresponding original PFat value and the grand
mean of all the PFat values. As illustrated below, the spreadsheet functions are not
case sengitive.



