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Introduction

LISREL for Windows (Joreskog & Soérbom 2005) is a Windows application for structural equation
modeling, multilevel structural equation modeling, multilevel linear and nonlinear modeling,
generalized linear modeling and formal inference-based recursive modeling.

However, it can also be used to import data, prepare data, manipulate data and basic statistical
methods such as multiple linear regression, logistic regression, probit regression, censored
regression and exploratory factor analysis. LISREL for Windows consists of a 32-bit Windows
application LISWIN32 that interfaces with the 32-bit applications LISREL, PRELIS, MULTILEV,
SURVEYGLIM, CATFIRM and CONFIRM.

PRELIS is a 32-bit application for manipulating data, transforming data, generating data, computing
moment matrices, computing asymptotic covariance matrices, performing multiple linear,
censored, logistic and probit regression analyses, performing exploratory factor analyses, etc.

The 32-bit application LISREL is intended for standard and multilevel structural equation modeling.
The Full Information Maximum Likelihood (FIML) method for missing data is also available for both
standard and multilevel structural equation modeling. In the case of continuous data, these methods
are also available for complex survey data. MULTILEV fits multilevel linear and nonlinear models to
raw data while CATFIRM and CONFIRM allow formal inference-based recursive modeling for raw
categorical and continuous data respectively. In the case of continuous response variables,
MULTILEV allows for design weights at each level of the hierarchy. SUVEYGLIM fits generalized
linear models to simple random sample and complex survey data.

LISREL for Windows uses the PSF (PRELIS System File) window to display the contents of a PSF,
which contains the raw data to be processed. A PSF is typically obtained by importing external data
files such as SPSS, SAS, STATA, Statistica, etc. data files. PRELIS, MULTILEV and SURVEYGLIM can
be accessed interactively by means of the PSF window.

This document is intended as an illustrative user’s guide for using the application PRELIS
interactively and for preparing graphical displays. It supersedes Chapter 3 and many sections of
Chapter 2 of Du Toit & Du Toit (2001). After we overview the graphical user interface of PRELIS,
we give an overview of the PRELIS syntax file. Finally, we demonstrate how to use PRELIS to
process data on continuous variables as well as data on ordinal variables. For both these variable
types, we illustrate the preparation of the data and the application of basic statistical methods.

LISREL for Windows: PRELIS User’s Guide 1



Graphical User Interface

The graphical user interface (GuUI) of the PRELIS module consists of the options and dialog boxes of
the Data, Transformation and Statistics menus on the PSF (PRELIS System File) window of LISREL for
Windows. This GUI allows the user to interactively generate PRELIS syntax and output files. These
three menus and the corresponding options and dialog boxes are reviewed in this section.

The Data menu

The Data menu is located on the PSF window of LISREL for Windows which is used to display,
manipulate and process raw data. In other words, one needs to create a PSF and open it in a PSF
window before using any option of the Data menu interactively. To illustrate this, the PSF window
for the file fitchol.psf in the TUTORIAL subfolder with the Data menu expanded is shown below.

£ LISREL Windows Application - [fitchol.psf] ==l
’:J Elle Edit | Data Transformation Statistics  Graphe Mulkilewel  SurweyGLIM  Miew  Window Help = x|
= e Define Yariables ...
JD& Select Yariables/Cases, .. M\ SY = “fitchol. pSf z
I 4 ) Sork Case...
Insert Yariable th Mass I >z Fat IStrengthI Trigl I Cholest I |
1 Insert Cases 79.2 1071 3.0 152 & 44 ;l
2 Delete Yariable f3.0 1122 4.6 203 15 49| ]
3 Delete Case 7h.7 78.0 37 1756 12 43
4 - a2h 8.7 3.3 161 0.8 37
5 KRR @ 70.0 9.0 27 5.0 0.8 5
Survey Desian... e P—— po—— - = -
[ T

The Data menu allows the user to specify variables types, manipulate data, specify a case weight
variable and complex survey design variables. Only the Define variables, Select Variables/Cases,
Weight Cases and Survey Design options and the associated dialog boxes form part of the PRELIS
GUI. They are discussed separately in the subsequent sections. The Sort Case, Insert Variable, Insert
Cases, Delete Variable and Delete Case options and the corresponding dialog boxes are not part of
the PRELIS GUI. Hence, they are not discussed here.

The Define Variables dialog box

The Define Variables dialog box allows the user to insert variables, rename variables, define
variable types, assign category labels and define missing values. It is accessed by selecting the
Define Variables... option on the Data menu. This selection loads the following Define Variables
dialog box shown in the image below.

LISREL for Windows: PRELIS User’s Guide 2



5I
Define Yariabl Add ane or a ligt of variables |
Ml G 2 below [e.q.. varl - vard]: Ll 1 NE < I abe I >
ngUP Inzert Il Cancel |
ge
Length
Mazz Rename |
%Fat
Strength i S
T[ilglng ariablz Type | ~— Wariable Types for Craun x| OR <label (S) >
Cholest
Categaory | abels o it | ok I co < l a_be l (S) S
a Ewénuous el |
© Consorad b CA <label(s)>
(" Eerw&d belaw
8 CeV\mcd brre-an-bet ——Appltasl CB <label(s)>
To select more than one variable at a A\
tirne:, hiold dowr the CTRL key while cliki CE < I abe I (S) >
on the variables to be selected - Category Labels for Group x|
Walue I Add |
Lt I Delete I
/ CL <label(s)> <numberil>
/ I Apply ta all
= <labell>...<numbern>
Cancel = <Iabe| n>
x
/ ] MI <value(S)> <label(s)>
To mizping walueg
Mizzing walues Cancel |
I J . ! MI <range>
Lo I / Il I l I~ Apply ta all
Global missing value I'Q-DDQ’UUl i i DA MI = -9
Law High
! L | DA Ml = <range>
Deletion methods: & Listwise (i Pairwize
—————— —
\ DA TR = PA
DA TR = LI

As shown above, the five variable buttons on the Define Variables dialog box are the Insert,
Rename, Variable Type, Category Labels and Missing Values buttons. All these buttons become
active as soon as a variable(s) is selected from the variable list box.

The Rename button enables the user to rename a variable by first selecting the label from the
variable list box and then by clicking on the Rename button to change the variable label in the
variable list box directly.

The other four variable buttons provide the user access to four dialog boxes. Each of these dialog
boxes is discussed next.

LISREL for Windows: PRELIS User’s Guide



The Add Variables dialog box

The Add Variables dialog box is accessed by clicking on the Insert button on the Define Variables
dialog box. It corresponds with the NE command as indicated on its image.

The user can add a variable by first entering the variable label in the string box and then by
clicking on the OK button to return to the Define Variables dialog box.

A list of variables can be added as well. However, this requires that the variable labels must end
with sequential positive integers. For example, if we enter varl — var3 in the string box, varl, var2
and var3 are added to the in the variable list once we click on the OK button.

Note that only the first 8 characters of variable labels are recognized and that the variable labels are
not case sensitive.

The Variable Types for... dialog box

The Vvariable Types for... dialog box is accessed by clicking on the Variable Type button on the
Define Variables dialog box. It corresponds with the OR, CO, CA, CB and CE commands as
indicated on its image.

The user can choose the desired variable type by activating the Ordinal, Continuous, Censored
above, Censored below Or Censored above and below radio button. If the variable type applies to
all the variables, the user needs to check the Apply to all check box. Finally, click on the OK button
to return to the Define Variables dialog box.

The Category Labels for... dialog box

The Category Labels for... dialog box is accessed by clicking on the Category Labels button on the
Define Variables dialog box. It corresponds with the CL command as indicated on its image.

To define the category labels, enter the number and the corresponding label in the value and Label
string boxes respectively. Then, click on the Add button to add a command line in the CL grid box.
Check the Apply to all check box if the category labels apply to all the variables. Finally, click on
the OK button to return to the Define Variables dialog box.

The Missing Values for... dialog box

The Missing Values for... dialog box is accessed by clicking on the Missing Values button on the
Define Variables dialog box. It corresponds with the MI and DA commands as indicated on its

LISREL for Windows: PRELIS User’s Guide 4



image.

The Missing Values for... dialog box consists of two sections. The upper section defines the missing
values for the selected variable(s) only while the lower section defines the global missing values.

To specify the missing values of a selected variable(s), activate the Missing values radio button and
enter the missing values in the corresponding string boxes. Three different missing values can be
defined at a time. The user can also define a range of missing values by entering the lower and
upper bounds of the range in the Low and High string boxes respectively. The Apply to all check
box is checked if the missing values defined can be applied to all the variables. In this case, it is the
same as specifying a global missing value(s).

To specify global missing values, enter the missing value(s) in one or all Global missing value
string box(es). Three different missing values can be defined at a time. A range of the missing
values can be specified by entering the lower and upper bounds of the range in the Low and High
string boxes respectively.

Two deletion methods, namely listwise deletion and pairwise deletion, are available in PRELIS.
Either of the two deletion methods can be specified by activating one of the Listwise or Pairwise
radio buttons. Click on the OK button to return to the Define Variables dialog box when done.

Once the user is done with all dialog boxes, click on the OK button on the Define Variables dialog
box to return to the PSF window. Save the changes by selecting the Save option on the File menu.

The Select Data dialog box

The Select data dialog box contains two tabs, namely the Select Variable(s) and the Select Cases
tabs. The Select Variable(s) tab allows the user to select variables while the Select Cases tab allows
the user to select cases. The Select Variable(s) tab is accessed by selecting the Select
Variables/Cases... option on the Data menu. This selection loads the following Select Variable(s)
tab of the Select Data dialog box.

LISREL for Windows: PRELIS User’s Guide 5



Select Data |

Select Vanablels) | Select Cazes I
Y arniablefz] List:

Selected Variable(s):
Grroup —
Age
Length
Mazs
Shenath SE <number(s)>
Trigl Select x> | /
Cholest

%4 Femove |

To zelect more than one varniable at a time.hold down the CTRL key
while clicking on the variables to be selected

OU <options>

Syntax Bun Cancel

Note that the Select Variable(s) tab of the Select Data dialog box corresponds with the SE and ou
commands as indicated on the image above.

The user selects the variable(s) by first selecting the label(s) from the variable(s) list box and then
by clicking on the upper Select button to add the variables to the Selected Variable(s) list box.

A click on the Select Cases tab loads the following dialog box.

zl
Select Variable(s] Select Cases |
Wariable List — Condition
= (] i - =
'E;?BUD GRS E G SEE s SC <n Umbe r(s) > <Cond ition (S) >
Lenath % [essithan (<]
Masz ) araen thar (5] I
%Fat £ equal e =]
Strength
Trigl £lete valle after selertia
Cholest
~_setett only those cases thal arems SC CASE = <C0nd i t i on (S)>
e oo ) even
€ Beftie case numyen I
giten caze fumber:
Add s |
<< Bemove |
/ OU <options>
Dutput Optichs... | Syntax Bun Cancel

Note that the Select Cases tab of the Select Data dialog box corresponds with the sC and ou
commands as indicated on the image above.
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The user selects the cases by first selecting the desired label from the Vvariable list box to activate
Select only those cases with value radio button. Then, choose one of the desired conditions of less
than, larger than or equal to by activating the corresponding radio button. Enter the desired value in
the corresponding string field. By default, the variable(s) selected is not excluded by PRELIS. The
user can request PRELIS to ignore the selected variable by checking the Delete values check box.

PRELIS offers some other options for selecting cases, which include selecting odd/even numbered
cases or selecting the cases before/after a case number. To use these options, first activate the
Select only those cases that are radio button and then activate the desired condition radio button. If
the cases before/after a case number are wanted, enter the case number in the corresponding string
box.

The Output Options button provides access to the Output dialog box, which can be used for
example to save the selected variables/cases in a new PSF (see the Output dialog box section).

Once the user is done with the Select Data dialog box, one may either request the PRELIS syntax
file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Weight Cases dialog box

The Weight Cases dialog box allows the user to define the variable to be used to weight cases. It is
accessed by selecting the weight Cases... option on the Data menu. This selection loads the
following Weight Cases dialog box.

x|
prrrr——
AI0UD Add p> |
e = =T WE <label>
Length
M azs << Remove |
*%Fat
Strength
Trigl
Chalest
Cancel |

Note that the Weight Cases dialog box corresponds with the WE command as indicated on the
image above.

The user specifies the weight variable by first selecting the label from the variable list box and then
by clicking on the Add button to add the variable to the WE grid box.

Once the user is done with the Weight Cases dialog box, click on the OK button to return to the PSF
window. Save the changes by selecting the Save option on the File menu.

LISREL for Windows: PRELIS User’s Guide 7



The Survey Design dialog box

The Survey Design dialog box allows the user to define the stratification, cluster and design weight
variables of a complex survey design. It is accessed by selecting the Survey Design... option on the
Data menu. This selection loads the following Survey Design dialog box.

Y
Wariables in data:
LATOUE Add > | Statifieation vadahle—— [ DA ST = <pumber>
Age
Length << Bemove |
Mass
%Fat
Strength 2 X
Tiig aad >> | — | DA CL = <number>
Cholest
<< Femove |
Add 5> | Design weighy; — | DA WT = <number>
<< Fiemove |
Presently the Survey Design feature is only available for structural
equation models with continuous varables
Cancel | QK. I

Note that the Survey Design dialog box corresponds with the DA command as indicated on the
image above.

The user specifies the stratification variable by first selecting the corresponding label from the
Variables in data list box and then by clicking on the upper Add button to add the variable to the
Stratification variable grid box.

The cluster variable is specified by first selecting the desired label from the Vvariables in data list
box and then by clicking on the middle Add button to add the variable to the Cluster variable grid
box.

The weight variable is specified by first selecting the appropriate label from the Vvariables in data
list box and then by clicking on the bottom Add button to add the variables to the Design weight
grid box.

Once the user is done with the Survey Design dialog box, click on the OK button to return to the
PSF window. Save the changes by selecting the Save option on the File menu.

LISREL for Windows: PRELIS User’s Guide 8



The Transformation menu

The Transformation menu is located on the PSF window of LISREL for Windows which is used to
display, manipulate and process raw data. In other words, one needs to create a PSF and open it in a
PSF window before using any option of the Transformation menu interactively. To illustrate this,

the PSF window for the file fitchol.psf in the TUTORIAL subfolder with the Transformation menu
expanded is shown below.

& LISREL Windows Application - [fitchol.psf] =] S

D Elle Edit Data | Transformation Statistics  Graph ultilevel  SurveyGLIM  View ‘Window Help =1 =l
| o Recode. .. -
—J D= | W Compute ... i & M SY = “Ffitchol .pSf’
M 4 » M| -
Grou Age I Length Mass I *Fat IStrengthI Trigl IChDIestI |
1 22.0 1732 1071 3.0 15.2 0.6 4.4 -
2 1.0 30.0 183.0 1122 46 203 15 49 |
3 1.0 26.0 175.7 78.0 3.7 176 1.2 4.3
4 1.0 230 1825 7.7 3.3 161 0.8 37
5 1.0 26.0 1700 -3.0 27 -3.0 0.8 45 =i
MLIM L

The Transformation menu allows the user to perform basic data manipulations. The Recode option
gives the user access to the Recode Variables dialog box while the Compute option provides the

user access to the Compute dialog box. Each of these dialog boxes is discussed separately in the
next two sections.

The Recode Variables dialog box

The Recode Variables dialog box allows the user to recode the values or the range of values of one
or more variables. It is accessed by selecting the Recode... option on the Transformation menu.
This selection loads the following Recode Variables dialog box.

zl
T Old wal il I
LRI0UD. o : vales o EMYELES RE <label(s)> OLD = <value> NEW = <value>
bae R e e e
Lenath
ME;S% L] o[ £ HEv value
Fat
Strength I I
Trigl (] fiuval
Cholest Lo TR RE <label(s)> OLD = <valuerange>
7 [ NEW = <value>
Add Femoyve |
OU options
Output Options | Cancel | K I
To select more than one variable at a time, hold down the
CTRL kep while clicking on the variables with the LEFT
mouge buttan
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Note that the Recode Variables dialog box corresponds with the RE and OU commands as indicated
on the image above.

The user can recode a system missing value to a new value by first selecting the desired label from
the variable list box to activate all the radio buttons. Then, activate the System missing radio button
in the OId values section. Once done, the string field of old values is de-activated and the New value
radio button is activated automatically. Next, enter the desired value in the new value string box.
Finally, click on the Add button to add a recode command line to the RE grid box. Similarly, the
user can recode an old value to a new value or an old value to a system missing value.

PRELIS also enables the user to recode a range of values of a variable to a new value. This is
achieved by first activating the Old range of values radio button. Specify the old range of the values
by entering the lower bound in the Low string box and the upper bound in the High string box.
Next, activate the New value radio button and enter the desired value in the corresponding string
box. Finally click on the Add button to add a recode command line to the RE grid box.

The Output Options button provides the user access to the Output dialog box, which is used to
specify the desired results to be written to the output file. For example, it may be used to save the
recoded data to a new PSF (see the Output dialog box section).

Once the user is done with the Recode Variables dialog box, click on the OK button to run PRELIS.

The Compute dialog box

The Compute dialog box allows the user to compute the values of new variables and to transform
variables. The Compute dialog box is accessed by selecting the Compute... option on the
Transformation menu. This selection loads the following Compute dialog box.
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Note that the Compute dialog box corresponds with the NE, LOG, POW, LG and OU commands as
indicated on the image above.

The functions of the functional buttons on the Compute dialog box are summarized in the
following table.

Button Function

sqrt | Computes the square root of a positive number.

log Computes the natural logarithm of a positive number.

pow | Computes the power value of a linear combination.

time | Generates the time points of the observations.

LG & lag | Computes the values of a variable lagged for a given number of points in time.

n(0,1) | Generates a random value from a standard Normal distribution.

u(0,1) | Generates a random value from a Uniform distribution on the interval (0,1).

chisq | Generates a random value from a Chi-square distribution with a given degrees of freedom.

The user can click on any computation function button of the Compute dialog box and/or select and
drag the labels from the variable list box into the top grid box to specify the desired computation or
transformation. Note that the keyboard can not be used for the Compute dialog box.

The Output Options button provides access to the output dialog box, which is used to specify the
desired results to be written to the output file. For example, it can be used to save the transformed
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data to a new PSF (see the Output dialog box section).

Once the user is done with the Recode Variables dialog box, click on the OK button to run PRELIS.
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The Statistics menu

The statistics menu is located on the PSF window of LISREL for Windows which is used to display,
manipulate and process raw data. In other words, one needs to create a PSF and open it in a PSF
window before using any option of the Statistics menu interactively. To illustrate this, the PSF
window for the file fitchol.psf in the TUTORIAL subfolder with the Statistics menu expanded is
shown below.

& LISREL Windows Application - [fitchol.psf] O] =|
LTJ Ele Edit Data Transformation | Statistics Grap Multilevel  SurvewGLIM  Wiew window Help ;lilil
9 & Daka Screening
J Dlililﬂ xl |@I —j Irmpute Missing Yalues ... t SY = “fitchol _psf’
I 4 » M | M & W = Multiple Irnputation.. .
Grou Age Equal Threshalds. .. t IStrengthI Trigl I Cholest I |
1 22, Fix Thresholds. .. 3.0 15.2 0B 4.4 -
2 1.0 30. Homogeneity Test .., 46 20.3 15 44 _I
3 1.0 26, ﬁormal SCOFES... 37 175 1.2 43
4 1.0 23 - 3.3 16.1 0.8 37
5 1.0 26 |l 27 9.0 0.8 45
6 10 29 Censored Regressions. .. 27 141 08 46
7 1 .D 25. Logistic Regressions., .. 1 '9 1 0'2 0'3 3'9
8 1 .D 21 " Probit Regressions. .. 1 '5 8.? 0'5 3'9
9 1.0 33 Bedrsssions... 15 8.3 16 44
10 1.0 3p,  LworstagsleastSouarss..  fg g 23.8 14 5.3
11 1.0 23, Bootstrapping ... 2.2 1.7 1.1 38
12 1.0 25, - 1.8 104 05 6.6
10 ]| CLOEUEOREE o 2R 137 n4 47 =l
rLIM 4

The statistics menu provides the user access to fifteen data analysis options. Except for the Data
Screening option, each of these options gives the user access to a dialog box. Each of these dialog
boxes is discussed separately in the subsequent sections.

Note

The Data Screening option is not associated with a dialog box. Instead, it directly generates a
PRELIS output file containing descriptive statistics for the ordinal and continuous variables in the
opened PSF.

The Impute Missing Values dialog box

The Impute Missing Values dialog box allows the user to impute the missing data values by
matching. It is accessed by selecting the Impute Missing Values... option on the Statistics menu.
This selection loads the following Impute Missing Values dialog box.
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Note that the Impute Missing Values dialog box corresponds with the IM and Ou commands as
indicated on the image above.

The user can specify the variable(s) to be imputed by first selecting the label(s) from the variable
list box, then clicking on the upper Add button to add the variables to the Imputed variables list
box. Similarly, the matching variables can be selected by using the lower Add button.

The default variance ratio is 0.5. The user can specify any number between 0 and 0.5 if 0.5 is not
desired.

In the output file, all the imputations are listed by default. The user can request a list of only the
successful imputations by activating the List only successful imputations radio button. If no
imputations are to be listed, the user can activate the Skip entire listing of cases radio button.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Impute Missing Values dialog box, one may either request the
PRELIS syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run
button.

The Multiple Imputation dialog box

The Multiple Imputation dialog box allows the user to impute the missing values by using the
Expected Maximization (EM) or the Monte Carlo Markov Chain (MCMC) method. These methods are
described in Du Toit & Du Toit (2001).
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The Multiple Imputation dialog box is accessed by selecting the Multiple Imputation... option on the
Statistics menu. This selection loads the following Multiple Imputation dialog box.

Multiple Imputation |

Wariable List: Select Varables:
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A "
Efflgenim — “ HME_ | | MC cC = 0.00001 IT = 200 TC = 0

Dutput Options Mumnber of [terations: |2DEI _l?
Corvergence Criterion: ID_DDDD‘I
OU <options>

Threatrment of cases with IHepIace with means vl
all values mizsing:

Cancel I Syntas | Run

Note that the Multiple Imputation dialog box corresponds with the EM, MC and OU commands as
indicated on the image above.

The default method for multiple imputation is the EM algorithm. If this method is not desirable, the
user can specify the MCMC method by activating the MCMC radio button.

Both the EM and the MCMC methods use an iterative algorithm to impute the missing values. The
user can enter the maximum number of iterations in the Number of Iterations number field if the
default of 200 is not appropriate. Enter the appropriate convergence criterion in the Convergence
Criterion number field if the default value of 0.0001 is not to be used.

By default, the completely missing cases are replaced with the mean case for the variables.
Alternatively, the user may either keep these cases as missing or delete them by selecting the
desired option from the Treatment of cases with all values missing drop-down list box.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Multiple Imputation dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.
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The Equal Threshold Test dialog box

The Equal Threshold Test dialog box allows the user to perform the equal threshold test for ordinal
variables (Joreskog & Sérbom 1999). It is accessed by selecting the Equal Thresholds... option on
the Statistics menu. This selection loads the following Equal Threshold Test dialog box.

Equal Threshold Test |

Ordinal Y ariables: Cancel | = |

CIOMD.
Age

Length

Mass | OU <options>
Strength

Trigl ddd

Cholest
Fremawe |
_—————| ET <label(s)>

Dutput Options | Sprtay |

[~ Save thiesholds to

[ OU TH = <filename>

To select mare than one wanable at a time hold down
the CTRL key while clicking on the variables to be
selected

Note that the Equal Threshold Test dialog box corresponds with the ET and Ou commands as
indicated on the image above.

At least two ordinal variables should be selected to perform the equal threshold test. Once the
desired variables are selected, click on the Add button to add an ET command line to the ET grid
box.

The user can save the thresholds to a separate text file by checking the Save thresholds to check
box and entering a desired file name in the corresponding string box.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Equal Threshold Test dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Fix Thresholds dialog box
The Fix Thresholds dialog box allows the user to fix the thresholds for ordinal variables (Jéreskog

& Sorbom 1999). It is accessed by selecting the Fix Thresholds... option on the Statistics menu.
This selection loads the following Fix Thresholds dialog box.
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Note that the Fix Thresholds dialog box corresponds with the FT and Ou commands as indicated on
the image above.

Select the desired variables, and click on the Add button to write the corresponding commands to
the FT grid box. Before the thresholds can be fixed, a separate text file that contains all the
threshold values needs to be prepared. Specify this text file by entering the file name in the File that
contains thresholds string box.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Fix Thresholds dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Homogeneity Test dialog box

The Homogeneity Test dialog box allows the user to perform the homogeneity test, which is a test
of the hypothesis that the marginal distributions of two categorical variables with the same number
of categories are the same (Joreskog & Sérbom 1999). It is accessed by selecting the Homogeneity
Test... option on the Statistics menu. This selection loads the following Homogeneity Test dialog
box.

LISREL for Windows: PRELIS User’s Guide 17



Homogeneity Test x|

Ordinal wariables:

Cancel | Eiur

L5 ¥
Age

L ih h_ OU <options>
Mas% [Hutput O ptdfs Syntar |

ZFat

Strength

Trigl Add
Cholest

Hemoxve

| Femore |
T~ | [HT <labell> <label2>

To select more than one variable at a time.hold down
the CTRL ke while clicking an the pair of varablez to
be selected

Note that the Homogeneity Test dialog box corresponds with the HT and OU commands as indicated
on the image above.

A pair of variables must be selected at a time to activate the Add button. Once the desired variables
are selected, click on the Add button to write a corresponding command line to the HT grid box.
Repeat these actions for all the homogeneity tests to be performed.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Homogeneity Test dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Normal Scores dialog box

Normal scores offer an effective way of normalizing a variable. They may be computed for ordinal
and continuous variables (Joreskog et al. 2001) by using the Normal Scores dialog box. The Normal
Scores dialog box is accessed by selecting the Normal Scores... option on the Statistics menu. This
selection loads the following Normal Scores dialog box.
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Note that the Normal Scores dialog box corresponds with the NS and Ou commands as indicated on
the image above.

Once the desired variables are selected, click on the Add button to write a corresponding command
line to the NS grid box. Variables can be added separately or as groups of variables.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Normal Scores dialog box, one may either request the PRELIS syntax
file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Factor Analysis dialog box
The Factor Analysis dialog box allows the user to perform an exploratory factor analysis (Jéreskog

et al. 2001). It is accessed by selecting the on the Factor Analysis... option on the Statistics menu.
This selection loads the following Factor Analysis dialog box.
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Note that the Factor Analysis dialog box corresponds with the SE, FA and OU commands as
indicated on the image above.

The user can specify the variables to be used for the factor analysis by first selecting the labels
from the Variable List list box and then by clicking on the Select button to add the variables to the
Select a subset of Variables list box. This step is optional. If no variable is selected, all the
variables in the data set are used for the analysis.

There are three types of exploratory analyses available, namely ML Factor Analysis, MINRES Factor
Analysis and Principal Component Analysis. The default analysis is ML Factor Analysis. The user can
specify the other methods by activating either the MINRES Factor Analysis or the Principal
Component Analysis radio button.

By default, PRELIS chooses the number of factors. However, the user can specify the desired
number of factors by entering a number in the Number of factors string box.

The factor scores are not printed in the output file by default. The user can request the factor scores
to be written to the output file by checking the Factor Scores check box.

The Output Options button provides access to the output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Factor Analysis dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.
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The Censored Regression dialog box

The Censored Regression dialog box allows the user to perform a censored regression analysis
(Joreskog 2002b, 2004). It is accessed by selecting the Censored Regressions... option on the
Statistics menu. This selection loads the following Censored Regression dialog box.

x
Wariables: LCenzored Yariables:
CIOMD
Age fdd >> | ~__
Length T CR <number(s)> ON <number(s)>
%Fat <4 Bemove |
Strength
Trigl
Cholest
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Add #5 |
< Remove | T CO <number(s)>
Syntax | Run Cancel |
To select mare than one wariable at a time,hold dovn the
CTRL key while clicking on the wariables to be selected

Note that the Censored Regression dialog box corresponds with the CR and CO commands as
indicated on the image above.

The user can specify the dependent censored variables by first selecting the labels from the
Variables list box and then by clicking on the upper Add button to add the variables to the Censored
Variables list box.

The independent variables are specified by first selecting the labels from the variables list box and
then by clicking on the lower Add button to add the variables to the Covariates list box.

Once the user is done with the Censored Regression dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Logistic Regression dialog box

The Logistic Regression dialog box allows the user to perform a logistic regression analysis
(Joreskog 2002a). It is accessed by selecting the Logistic Regressions... option on the Statistics
menu. This selection loads the following Logistic Regression dialog box.
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Note that the Logistic Regression dialog box corresponds with the LR and CO commands as
indicated on the image above.

Before performing a logistic regression analysis, the type of the dependent variables must be
correctly defined as ordinal (see the Define Variables dialog box section).

The user can specify the ordinal dependent variables by first selecting the labels from the variables
list box and then by clicking on the upper Add button to add the variables to the Ordinal Variables
list box.

The independent variables are specified by first selecting the labels from the variables list box and
then by clicking on the lower Add button to add the variables into the Covariates list box.

The user may request the alternative parameterization method (Joreskog 2002a) by checking the
Alternative Parameterization check box.

Once the user is done with the Logistic Regression dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Probit Regressions dialog box

The Probit Regressions dialog box allows the user to perform a probit regression analysis
(Joreskog 2002a). It is accessed by selecting the Probit Regressions... option on the Statistics
menu. This selection loads the following Probit Regressions dialog box.
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Note that the Probit Regressions dialog box corresponds with the SE, Covariate, OU and FT
commands as indicated on the image above.

Before performing a probit regression analysis, the type of the dependent variables must be
correctly defined as ordinal (see the Define Variables dialog box section).

The user can specify the ordinal dependent variables by first selecting the labels from the variable

List list box and then by clicking on the upper Add button to add the variables to the Ordinal
Variables list box.

The independent variables are specified by first selecting the labels from the variable List list box
and then by clicking on the lower Add button to add the variables to the Covariates list box.

The user may request the alternative parameterization method (Joreskog 2002a) by checking the
Alternative Parameterization check box.

The Fix Thresholds button allows the user to access the Fix Thresholds dialog box (see the Fix
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Thresholds dialog box section).

A click on the Marginal Thresholds button loads the Marginal Thresholds dialog box. Note that the
Marginal Thresholds dialog box corresponds with the MT command as shown on its image. It
allows the user to request marginal thresholds for the desired ordinal variables by first selecting the
labels from the Ordinal Variables list box and then by clicking on the Add button to add the
corresponding commands to the MT grid box. Once done, click on the Previous button to return to
the Probit Regressions dialog box.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Probit Regression dialog box, one may either request the PRELIS
syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Regression dialog box

The Regression dialog box allows the user to perform a multiple linear regression analysis. It is
accessed by selecting the Regressions... option on the Statistics menu. This selection loads the
following Regression dialog box.
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Note that the Regression dialog box corresponds with the RG and OU commands as indicated on
the image above.

The user can specify the dependent variables by first selecting the labels from the variable list box
and then by clicking on the upper Add button to add the variables to the Y variables list box.

The independent variables are specified by first selecting the labels from the variable list box and
then by clicking on the lower Add button to add the variables to the X variables list box.
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The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Regression dialog box, one may either request the PRELIS syntax
file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Two-Stage Lease-Squares dialog box

The Two-Stage Least-Squares dialog box is used to apply the two-stage least-square method
(Joreskog et al. 2001). It is accessed by selecting the Two-Stage Least-Squares... option on the
Statistics menu. This selection loads the following Two-Stage Least-Squares dialog box.
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Note that the Two-Stage Least-Squares dialog box corresponds with the RG and OU commands as
indicated on the image above.

The user can specify the dependent variables by first selecting the labels from the variable list box
and then by clicking on the upper Add button to add the variables to the Y Variables list box.

The independent variables are specified by first selecting the labels from the variable list box and
then by clicking on the middle Add button to add the variables to the X Variables list box.

The instrumental variables are specified by first selecting the labels from the variable list box and
then by clicking on the bottom Add button to add the variables to the Instrumental Variables list
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box.

The Output Options button provides access to the Output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).

Once the user is done with the Two-Stage Least-Squares dialog box, one may either request the

PRELIS syntax file by clicking on the Syntax button or run PRELIS directly by clicking on the Run
button.

The Bootstrapping dialog box
The Bootstrapping dialog box allows the user to draw random samples with replacement from an

original sample (Joreskog & Sérbom 1999). It is accessed by selecting the Bootstrapping... option
on the Statistics menu. This selection loads the following Bootstrapping dialog box.
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Note that the Bootstrapping dialog box corresponds with the ou command as indicated on the
image above.

The default number of bootstrap samples is 100. The user can specify another number by entering
the desired number in the Number of bootstrap samples string box. By default, the sample fraction
is 50 percent. It can be changed by entering another fraction in the Sample fraction string box.

PRELIS provides the option to save the matrices specified in the MA keyword on the ou command
line, the mean vectors and the standard deviation vectors to a separate text file(s). This is obtained
by checking the All the MA-matrices, All the mean vectors and/or All the standard deviations check
box(es), and then entering the desired file name(s) in the Filename string box(es).

The Output Options button provides access to the output dialog box, which is used to specify the
desired results to be written to the output file (see the Output dialog box section).
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Once the user is done with the Bootstrapping dialog box, one may either request the PRELIS syntax
file by clicking on the Syntax button or run PRELIS directly by clicking on the Run button.

The Output dialog box

The output dialog box allows the user to compute sample means, standard deviations, covariance
(correlation) matrices and estimated asymptotic covariance matrices of sample variances and
covariances (correlations). It also allows the user to save these results and/or the transformed data
to file and to request specific results to be written to the output file. It can be accessed by clicking
on the Output Options button on most of the other dialog boxes associated with the options on the
Statistics menu or by selecting the Output Options... option on the Statistics menu. These
selections load the following Output dialog box.

CETEE——— x

— Marment b atri Data

[~ Save the transformed data to file:
[ Savetofie: [~ LISREL system data |

! Width of fields: [15 — | OU MA = CM XM <options>

— Means Mumber of decimals: IB

I~ Savetofils:
I Mumber af repetitions: |1
I Rewind data after each repetition
— Standard Deviations—————————————— L
B S i [ Print bivariate frequency tables

I [ Print tests of underlying bivariate nammali

I Perform tests of multivariate normality
—Azymptotic Covariance b atrix

[T Savetofile [~ Print in output I wfide print
I + Random seed

1 Setsesdlo |1 23456

—Agymptatic Variances
I Save tofile: [~ Print in output

I ok I Cancel |

Note that the Output dialog box corresponds with the ou command as indicated on the image
above.

The Moment Matrix section of the Output dialog box enables the user to specify the desired moment
matrix to be computed. This is accomplished by selecting the desired moment matrix from the
drop-down list box. If it is to be saved to file, either check the Save to file check box if a separate
text file is wanted or check the LISREL system data check box if a data system file (DSF) is desired.
Then, enter a name in the corresponding string box.

By default, the means of the variables in the data file are written to the output file, but not saved to
a separate text file. The Means section of the Output dialog box enables the user to save the sample
means of the variables to a separate text file by first checking the Save to file check box and then by
entering a name in the corresponding string box.
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By default, the standard deviations of the variables in the data file are printed in the output file, but
not saved in a separate text file. The Standard Deviations section of the Output dialog box allows
the user to save the sample standard deviations of the variables to a separate text file by first
checking the Save to file check box and then by entering a name in the corresponding string box.

The estimated asymptotic covariance matrix of the selected sample moments is not computed by
default. The Asymptotic Covariance Matrix section of the Output dialog box enables the user to
compute the estimated asymptotic covariance matrix of the selected sample moments, save it to a
binary file and/or print it in the output file. The user checks the Save to file check box if a separate
binary file is desired and then enter a name in the corresponding string box. If the matrix is to be
written to the output file, the user needs to check the Print in output check box.

The estimated asymptotic variances of the selected sample moments are not computed by default.
The Asymptotic Variances section of Output dialog box allows the user to compute the estimated
asymptotic variances of the sample moments, save it to a binary file and/or write it to the output
file. If a separate binary file is desired, check the Save to file check box and then enter a name in
the corresponding string box. These estimated variances are written to the output file if the Print in
output check box is checked.

The Data section allows the user to save the transformed data to file. To save the transformed data
to file, first check the Save the transformed data to file check box and then enter a name in the
corresponding string box. If the extension of the file name is PSF, a PSF is created. Otherwise, a
text file is created. The default width of the column fields is 15 and the default number of decimals
is 6. Other numbers can be used by simply enter the desired numbers in the width of field and
Number of decimals string boxes respectively.

The default number of repetitions is 1. If there are more repetitions, the number of repetitions is
specified by entering the appropriate number in the Number of repetitions string box.

The rewinding of the data to the first observation after each repetition is not done by default.
However, the user may request it by checking the Rewind data after each repetition check box.

The bivariate frequency tables are not written to the output file by default. They are requested by
checking the Print bivariate frequency tables check box.

By default, the underlying bivariate normality test results are written to the output file. If this is not
desired, the user may un-check the Print tests of underlying bivariate normality check box.

One may request the output file to be formatted to a width of 132 columns instead of 80 columns
by checking the wide print check box.
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By default, the random seed 123456 is used for the bootstrapping and Monte Carlo methods for
simulation. The user can set the seed to a fixed number by activating the Set seed to radio button
and then by entering an integer in the corresponding string box.

Once the user is done with the Output dialog box, click on the OK button to either return to the
previous dialog box (if applicable) or to run PRELIS.
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PRELIS Syntax

The structure of the PRELIS syntax file

The PRELIS syntax file, which is generated by the graphical user interface of the PRELIS module,
can also be prepared by the user by using the LISREL for Windows text editor or any other text editor
such as Notepad and Wordpad. The general structure of the PRELIS syntax file depends on the data
to be processed. If the raw data file to be processed is a PSF, the PRELIS syntax file has the
following structure.

TI

<string>

SY= <psfname>
<commands>
OU <options>

where <string> denotes a character string, <psfname> denotes the complete name (including the
drive and folder names) of the PSF and <commands> denotes a set of optional PRELIS commands to
specify data manipulations or basic statistical analyses and <options> denotes a list of options for
the analysis each of which either has the syntax:

<keyword> = <selection>

where <keyword> is one of AC, AM, BM, BS, CM, IX, KM, MA, ME, ND, NP, OM, PM, RA, RM, SA, SD,
SF, SM, SR, TH, TM or WI and <selection> denotes a number, a value or a hame (see the ou
command section) or the syntax:

<option>
where <option> is one of PA, PV, WP, XB, XM or XT (see the OU command section).

The PRELIS syntax file has the following structure if the data file to be processed is in the form of a
text file.

TI

<string>

DA <data-specifications>
LA

<labels>
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RA= <filename>
<commands>
OU <options>

where <data-specifications> has the syntax
<keyword> = <selection>

where <keyword> is one of CL, MI, NI, NO, RP, ST, TR or WT and <selection> denotes a number, a
value or a name (see the DA command section), <filename> denotes the complete name (including
the drive and folder names) of a text data file and <labels> denotes the labels of the variables in the
text data file.

The sy command is a required command only if a PSF is used. If the data to be analyzed are not
provided as a PSF, the DA command, the LA paragraph (or LA command) and the RA command are
required. In this case, the DA command should be the first command after the titles and comments.
The ou command is a required command and should be the final command in the PRELIS syntax
file. The remaining PRELIS commands are all optional and can be entered in any order.

In the following sections, the PRELIS commands and paragraphs are discussed separately in
alphabetical order.

CA command

The cA command is used to specify the variable type of a variable(s) as censored above. It is an
optional command.

Syntax
CA <labels>

or
CA <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <numbers> is a list of variable positions in the raw data file in free or abbreviated
format.

Examples
CA REPAIRS
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CA2714

CB command

The purpose of the cB command is to specify the variable type of a variable(s) as censored below.
It is an optional command.

Syntax

CB <labels>

or
CB <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <numbers> is a list of variable positions in the raw data file in free or abbreviated
format.

Examples
CB AFFAIRS

CB 1127

CE command

Variables that are censored above and below are specified by using the CE command. It is an
optional command.

Syntax

CE <labels>
or
CE <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <numbers> is a list of variable positions in the raw data file in free or abbreviated
format.
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Examples

CE WAGES

CE1l9

CL command

The purpose of the CcL command is to assign category labels to the categories of ordinal variables.
It is an optional command.

Syntax

CL <labels> <assignments>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <assignments> is a list of assignment statements for the category labels each of which
has the syntax

<number>=<label>

where <number> denotes a value of the ordinal variable(s) and <label> denotes the corresponding
category label.

Example

CL NOSAY — INTEREST 1=AS 2=A 3=D 4=DS 8=DK 9=NA

CO command

The co command is used to specify the variable type of a variable(s) as continuous. It is an
optional command.

Syntax

CO <labels>
or
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CO <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <numbers> is a list of variable positions in the raw data file in free or abbreviated
format.

Examples
CO JOBSEC AGE WEIGHT

CO341229

DA command

The DA command is used to specify the number of variables, the number of observations, the
missing values and their treatment, the number of repetitions, the clustering variable, the
stratification variable and the design weight variable for the data to be processed. If the data to be
processed is in the form of a text data file, the DA command is required.

Syntax
DA <data-specifications>

where <data-specifications> has the syntax
<keyword> = <selection>

where <keyword> is one of CL, MI, NI, NO, RP, ST, TR or WT and <selection> denotes a number, a
value or a name.

Examples
DA NI=12 NO=579 CL=3 ST=4 WT=11 MI=-9
DA NI=37
DA NI=76 TR=PA

Note
Except for the NI keyword, the keywords of the DA command are optional.
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CL keyword
The purpose of the CL keyword is to specify the clustering variable of a complex survey data set.

Syntax
CL=<number>

where <number> denotes the column position of the clustering variable in the raw data file.

MI keyword
The MI keyword is used to specify the global missing value for the data file.

Syntax
Ml=<number>

where <number> denotes the global missing value for the data file.

NI keyword

The purpose of the NI keyword is to specify the number of variables to be read from the raw data
file.

Syntax
NI=<number>

where <number> denotes the number of input variables in the raw data file.

NO keyword
The number of observations to be read from the raw data file is specified by using the NO keyword.

Syntax
NO=<number>

where <number> denotes the number of observations in the raw data file.

Default
NO=0

RP keyword

The purpose the RP keyword is used to specify the number of subsets of data in the raw data file to
be processed.

Syntax
RP=<number>

where <number> denotes the number of data subsets in the raw data file.
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Default
RP=1

ST keyword
The stratification variable of a complex survey data set is specified by using the ST keyword.

Syntax
ST=<number>

where <number> denotes the column position of the stratification variable in the data file.

TR keyword
The purpose of the TR keyword is to specify how the missing values in the data should be treated.

Syntax
TR=<treatment>

where <treatment> in one of LI for list-wise deletion and PA for pair-wise deletion.

Default
TR=LI

WT keyword

The purpose of the wT keyword is to specify the variable that contains the design weights for the
observations of a complex survey data set.

Syntax

WT=<number>
where <number> denotes the column position of the design weight variable in the data file.

ET command

The purpose of the ET command is to specify an equal thresholds test for ordinal variables. It is an
optional command.

Syntax
ET <labels>
or

ET <numbers>
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where <labels> denotes a list of ordinal variable labels in free or abbreviated format and <numbers>
denotes a list of the variable positions of ordinal variables in free or abbreviated format.

Example

ET VOTING COMPLEX NOCARE

FT command

The FT command is used to specify fixed thresholds for ordinal variables. It is an optional
command.

Syntax

FT=<filename> <labels>
FT <labels>

or
FT=<filename> <numbers>
FT <numbers>

where <filename> denotes the name (including drive and folder names) of the text file that contains
the fixed threshold values, <labels> denotes a list of ordinal variable labels in free or abbreviated
format and <numbers> denotes a list of the variable positions of ordinal variables in free or
abbreviated format.

Example

FT=USA.TH NOSAY
FT NOCARE VOTING COMPLEX

HT command

The HT command allows the user to specify a homogeneity test for the marginal distributions of a
pair of ordinal variables. It is an optional command.

Syntax
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HT <labels>
or
HT <numbers>

where <labels> denotes a list of two ordinal variable labels in free format and <numbers> denotes a
list of the variable positions of two ordinal variables in free format.

Example

HT NOSAY INTEREST

command

The purpose of the IM command is to impute missing values by means of imputation by matching.
It is an optional command.

Syntax
IM <ilabels> <mlabels> <options>

or
IM <inumbers> <mnumbers> <options>

where <ilabels> denotes a list of the labels of the variables to be imputed in free or abbreviated
format, <mlabels> denotes a list of the labels of the matching variables in free or abbreviated
format, <inumbers> denotes the variable positions of the variables to be imputed in free or
abbreviated format, <mnumbers> denotes the variable positions of the matching variables in free or
abbreviated format and <options> is one of XN if only the successful imputations are to be listed in
the output file, XL if no imputations are to be listed in the output file or

VR=<number>
where <number> denotes the cutoff criterion for the variance ratio for imputation.

Examples

IM (NOSAY — INTEREST) (NOSAY — INTEREST)

IM (1 - 9) (10 — 18) VR=0.6
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LA command

If the labels of the observed variables are in the form of a text file, the LA command is used to
specify descriptive names for the observed variables in the raw data file. If a PSF or an LA
command is not used and an LA paragraph is not specified, it is a required command. The labels of
the observed variables can also be specified as part of the PRELIS syntax file. In this regard, the LA
paragraph rather than the LA command is used (see the LA paragraph section).

Syntax

LA=<filename>

where <filename> denotes the name of the text file containing the descriptive names of the observed
variables in the raw data file.

Example

Suppose that the name of the text file containing the variable labels is ABUSE.LAB, which is
located in the folder Projects\ABUSE on the C drive. In this case, the corresponding LA command is
given by

LA='C:\Projects\ABUSE\ ABUSE.LAB’

LA paragraph

The LA paragraph is used to provide descriptive names to the variables in the raw data file. It is a
required command, unless a PSF or an LA command is used. If the labels of the observed variables
are in the form of a text file, the LA command instead of the LA paragraph is used (see the LA
command section).

Syntax

LA
<labels>

where <labels> denotes the descriptive names of the observed variables in the raw data file. These
names are provided in free or abbreviated format and only the first 8 characters of each name are
utilized.
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Examples

LA
Age Gender MSCORE SSCORE ESCORE

LA
JS1-JS6 OC1 - 0C10

LO command

The LO command is used to compute the natural logarithm of a variable or a linear combination of
a variable. It is an optional command.

Syntax
LO <labels> AL=<number> BE=<number>

or
LO <numbers> AL=<number> BE=<number>

where <labels> denotes a list of variable labels in free or abbreviated format, <number> is a
numerical value and <numbers> denotes a list of variable positions in free or abbreviated format.

Example

LO INCOME AL=0 BE=1

LR command

The user can specify a logistic regression analysis by using the LR command. It is an optional
command.

Syntax
LR <labels> ON <labels>
or
LR <numbers> ON <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format and <numbers>
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denotes a list of variable positions in free or abbreviated format.

Example

LR Y1 Y2 ON X1 - X10

command

If the raw data to be processed include missing values, the MI command is used to specify the
missing values. In this case, it is a required command, unless a PSF, which contains all the missing
value information, is to be processed.

Syntax
MI <values> <labels>

where <values> denotes a list of values in free or abbreviated format and <labels> is a list of
variable labels in free or abbreviated format.

Example

Suppose that the missing values in a text data file are listed as -100, -99 and -98 for all the
variables. For this example, the MI command is

MI -100 -99 -98 AGE JOBSAT ITEM1 - ITEM8

MT command

The MT command allows the user to compute the marginal thresholds for ordinal variables from
their marginal distributions. It is an optional command.

Syntax
MT <labels>

or
MT <numbers>
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where <labels> denotes a list of ordinal variable labels in free or abbreviated format and <numbers>
denotes a list of the variable positions of ordinal variables in free or abbreviated format.

Example

MT NOSAY NOCARE VOTING COMPLEX INTEREST

NE command

The purpose of the NE command is to create new variables as functions of the variables in the raw
data file and to transform the variables in the raw data file. It is an optional command.

Syntax

NE <label> =<function>

where <label> denotes the label of the new variable and <function> is one of NRAND, URAND,
CHISQ(<k>) or a linear combination of the variables where <k> denotes a positive integer.

Examples

NE V1=NRAND

NE X6 = 0.27*V1+0.25*V2+0.38*V8

OR command

Ordinal variables are specified by using the OR command. It is an optional command.
Syntax

OR <labels>

or
OR <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables and <numbers> is a list of variable positions in the raw data file in free or abbreviated
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format.

Examples

OR NOSAY — INTEREST

OR ALL

OU command

The ou command is used to request the results to be printed in the PRELIS output file, to specify
external files for specific results to be written to and to specify the format of the results. It is a
required command.

Syntax
OU <options>

<options> denotes a list of options for the analysis each of which either has the syntax:
<keyword> = <selection>

where <keyword> is one of AC, AM, BM, BS, CM, IX, KM, MA, ME, ND, NP, OM, PM, RA, RM, SA, SD,
SF, SM, SR, TH, TM or WI and <selection> denotes a number, a value or a name or the syntax:

<option>
where <option> is one of PA, PV, WP, XB, XM oOr XT.
Examples

OU RA=TREATMENT.PSF WP=8 ND=3 KM=TREATMENT.KM
OU PM=NIH.PM AC=NIH.ACM

OU NP=6 XM

AC keyword
The purpose of the AC keyword is to specify the name of the binary file for the estimated
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asymptotic covariance matrix of the selected sample moments.

Syntax
AC=<filename>

where <filename> denotes the name of the binary file for the estimated asymptotic covariance
matrix.

AM keyword
The name of the text file for the augmented moment matrix is specified by using the AM keyword.

Syntax
AM=<filename>

where <filename> denotes the name of the text file for the augmented moment matrix.

BM keyword
The purpose of the BM keyword is to specify the name of the text file for the moment matrices of
the bootstrap samples.

Syntax
BM=<filename>

where <filename> denotes the name of the text file for the moment matrices of the bootstrap
samples.

BS keyword
The BS keyword is used to specify the number of bootstrap samples to be generated.

Syntax
BS =<number>

where <number> denotes the number of bootstrap samples to be drawn.

CM keyword
The name of the text file for the sample covariance matrix is specified by using the cm keyword.

Syntax
CM=<filename>

where <filename> denotes the name of the text file for the sample covariance matrix.

IX keyword
The 1X keyword is used to specify the starting value for the random number generator (random
seed).
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Syntax
IX =<number>

where <number> denotes the random seed.

KM keyword
The name of the text file for the sample correlation matrix is specified by using the KM keyword.

Syntax
KM=<filename>

where <filename> denotes the name of the text file for the sample correlation matrix.

MA keyword
The MA keyword is used to specify the type of moment matrix to be computed.

Syntax

MA=<matrix>
where <matrix> is one of AM for the augmented moment matrix, CM for the covariance matrix, KM
for the correlation matrix, Mm for the matrix of sample moments about zero, om for the matrix of
sample correlations based of optimal scores, PM for the matrix of product-moment, poly-choric and
poly-serial sample correlations, RM for the Spearman rank correlation matrix and T™ for the matrix
of Kendall’s tau-c sample correlations.

ME keyword
The name of the text file for the sample means is specified by using the ME keyword.

Syntax
ME=<filename>

where <filename> denotes the name of the text file for the sample means.

ND keyword
The ND keyword is used to specify the number of decimal places to be used for writing the
transformed data to the external file specified in the RA keyword.

Syntax
ND =<number>

where <number> denotes the number of decimal places.

NP keyword
The NP keyword is used to specify the number of decimal places to be used for writing the results
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of a basic statistical analysis to the output file.

Syntax
NP =<number>

where <number> denotes the number of decimal places.

Default
NP=3

OM keyword
The name of the text file for the sample correlation matrix based on optimal scores is specified by
using the oM keyword.

Syntax
OM=<filename>

where <filename> denotes the name of the text file for the sample correlation matrix based on
optimal scores.

PA option

The estimated asymptotic covariance matrix of the sample moments is listed in the output file if the
PA option is specified.

PM keyword

The purpose of the PM keyword is to specify the name of the text file for the matrix of product-
moment, poly-choric and poly-serial sample correlations.

Syntax
PM=<filename>

where <filename> denotes the name of the text file for the matrix of product-moment, poly-choric
and poly-serial sample correlations.

PV option
The purpose of the PV option is to request that the estimated asymptotic variances of the sample
moments are written to the output file.

RA keyword
The RA keyword is used to specify the name of the binary or text file for the transformed raw data
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set.

Syntax
RA=<filename>

where <filename> denotes the name of the binary or text file for the transformed raw data. If the
extension PSF is used, a binary file is created. Otherwise, a text file is produced.

RM keyword
The name of the text file for the Spearman rank sample correlation matrix is specified by using the
RM keyword.

Syntax
RM=<filename>

where <filename> denotes the name of the text file for the Spearman rank sample correlation
matrix.

SA keyword

The purpose of the sA keyword is to specify the name of the binary file for the estimated
asymptotic covariance matrix of the selected sample moments.

Syntax
SA =<filename>

where <filename> denotes the name of the binary file for the estimated asymptotic covariance
matrix.

SD keyword
The name of the text file for the sample standard deviations is specified by using the SD keyword.

Syntax
SD=<filename>

where <filename> denotes the name of the text file for the sample standard deviations.

SF keyword

The SF keyword is used to specify the fraction of the sample size to be used for the sample size of
the bootstrap samples to be generated.

Syntax
SF =<number>

where <number> denotes the fraction of the sample size to number of bootstrap samples to be
drawn.
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SM keyword
The name of the text file for the selected sample moment matrix is specified by using the sSm
keyword.

Syntax
SM=<filename>

where <filename> denotes the name of the text file for the selected sample moment matrix.

SR keyword
The SR keyword is used to specify the name of the binary or text file for the transformed raw data
set.

Syntax
SR=<filename>

where <filename> denotes the name of the binary or text file for the transformed raw data. If the
extension PSF is used, a binary file is created. Otherwise, a text file is produced.

TH keyword

The name of the text file for the estimated thresholds for the ordinal variables is specified by using
the TH keyword.

Syntax
TH=<filename>

where <filename> denotes the name of the text file for the estimated thresholds for the ordinal
variables.

TM keyword
The purpose of the T™M keyword is to specify the name of the text file for the Kendall tau-c sample
correlation matrix.

Syntax
TM=<filename>

where <filename> denotes the name of the text file for the Kendall tau-c sample correlation matrix.

WI keyword
The wi keyword is used to specify the column width to be used for writing the transformed data to
the external file specified in the RA keyword.
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Syntax
WI =<number>

where <number> denotes the column width.

WP option
An output file with a column width of 132 columns is produced if the wp option is specified.

XB option

The XB option is used to suppress the printing of the bivariate frequency tables for the ordinal
variables in the output file.

XM option

The purpose of the XM option is to suppress the computing and reporting of the tests for
multivariate normality.

XT option
The printing of test statistic value (if applicable) is suppressed by specifying the XT option.

PO command

The PO command allows the user to transform a variable by raising it or a linear combination of it
to a power. It is an optional command.

Syntax
PO <labels> AL=<number> BE=<number> GA=<number>

or
PO <numbers> AL=<number> BE=<number> GA=<number>

where <labels> denotes a list of variable labels in free or abbreviated format, <number> is a
numerical value and <numbers> denotes a list of variable positions in free or abbreviated format.

Example

PO AGE AL=0 BE=1 GA=2
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PR command

The user can specify a Probit regression analysis by using the PR command. It is an optional
command.

Syntax
PR <labels> ON <labels>

or
PR <numbers> ON <numbers>

where <labels> denotes a list of variable labels in free or abbreviated format and <numbers>
denotes a list of variable positions in free or abbreviated format.

Example
PR NOSAY ON AGE GENDER RACE

RA command

The RA command is used to specify the name of the text file containing the raw data. It is a
required command only if a text data file is to be processed. The raw data matrix can also be
specified as part of the PRELIS syntax file. In this regard, the RA paragraph rather than the RA
command is used (see the RA paragraph section).

Syntax
RA=<filename>
where <filename> denotes the name of the text data file.

Example

Suppose that the name of the text file containing the raw data is SELECT.DAT and that it is located
in the folder Projects\SELECT on the E drive. In this case, the corresponding RA command is given

by

RA="E:\Projects\ SELECT \ SELECT.DAT’
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RA paragraph

The RA paragraph is used to provide the raw data to be analyzed as part of the PRELIS syntax file.
It is a required command only if the raw data are provided as part of the PRELIS syntax file. If the
raw data are in the form of a text file or a PSF, the RA command instead of the RA paragraph is
used (see the RA command section).

Syntax

RA
<values>

where <values> denotes the rows of the raw data matrix. These rows can be provided in free or
fixed formats. However, in the case of a fixed format, the first line of the RA paragraph should be a
Fortran format statement.

Examples

RA

175
217
555
224
331
566
777
111
121

RA
(2F6.3)
12.34514.417
16.24519.205
10.33411.276
15.11416.267
13.24715.589
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RE command

The RE command allows the user to recode values or a range of values of a variable to new values.
It is an optional command.

Syntax

RE <labels> OLD=<valueranges> NEW=<values>

or
RE <numbers> OLD=<valueranges> NEW=<values>

where <labels> denotes a list of variable labels in free or abbreviated format or ALL for all the
variables, <valueranges> denotes a list of value ranges (a value range can also be a single value)
separated by commas, <values> is a list of values separated by commas and <numbers> denotes a
list of variable positions in free or abbreviated format.

Examples
RE NOSAY — INTEREST OLD=1,2,3,4 NEW=4,3,2,1

RE 11-14 OLD=1-3,4-5 NEW=0,1

RG command

The RG command is used to specify a univariate or a multivariate multiple linear regression
analysis or a two stage least squares regression with instrumental variables. It is an optional
command.

Syntax
RG <labels> ON <labels> [WITH <labels>] [RES=<label>]

or
RG <numbers> ON <numbers> [WITH <numbers>] [RES=<label>]

where <labels> denotes a list of variable labels in free or abbreviated format, <numbers> denotes a
list of variable positions in free or abbreviated format and <label> denotes the label to be used for
the regression residuals.

Examples
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RG Y1 ON Y2 WITH X1 X2 X3

RG Y1 ON Y2 X2 X3 WITH X1 X2 X3 RES=Y1RES

RG2ON147with35689

SC command

The purpose of the sC command is to select specific cases to be processed. It is an optional
command.

Syntax

SC <labels> <conditions>
or

SC <numbers> <conditions>
or

SC CASE= <condition>

where <labels> denotes a list of variable labels in free or abbreviated format, <numbers> denotes a
list of variable positions in free or abbreviated format, <conditions> is a list of conditions in free or
abbreviated format and <condition> is one of ODD, EVEN, ><case> Or <<case> Where <case>
denotes a case number.

Examples
SC27-11>2<5

SC GENDER=2

SD command

The sb command is used to obtain a subset of the raw data and exclude variables from the analysis.
It is an optional command.

Syntax
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SD <labels> <conditions>
or
SD <numbers> <conditions>

where <labels> denotes a list of variable labels in free or abbreviated format, <numbers> denotes a
list of variable positions in free or abbreviated format and <conditions> is a list of conditions in free
or abbreviated format.

Examples

SD GENDER=1

SD 15-30

SY command

The sy command is used to specify the PSF to be processed. It is a required command only if a
PSF is to be processed.

Syntax

SY=<filename>
where <filename> denotes the complete name (include drive and folder names) of the PSF.
Example

Suppose that the PSF, DEPRESSION.PSF, which is located in the folder Projects\DEPRESSION on
the F drive, is to be processed. In this case, the corresponding SY command is given by

SY="F:\Projects\ DEPRESSION \ DEPRESSION.DSF’

Tl paragraph

The TI paragraph is used to specify a descriptive heading for the analysis. It is an optional
command. If the TI paragraph is used, avoid using any other PRELIS commands or paragraphs in
the title string.
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Syntax

T
<string>

where <string> denotes a character string.

Example

TI
A PRELIS syntax file for Example 6

WE command

The purpose of the WE command is to specify the variable to be used to weight the cases in the raw
data file. It is an optional command

Syntax
WE <label>

or
WE <number>

where <label> denotes the descriptive name and <number> denotes the variable position of the case
weight variable.

Example

WE PAWEIGHT
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Examples

PRELIS is a versatile tool that, among other uses, can be used interactively for data screening,
graphical displays and regression analyses. It includes methods for data on continuous and ordinal
variables. In this section, we will illustrate these interactive features by using data on continuous
variables obtained from a study of the relationship between cholesterol and fitness and political

data on ordinal variables.

Processing continuous variables

PRELIS can be used to process data on continuous variables interactively. Next, we illustrate these
interactive features for continuous variables by using data obtained from a study of the relationship

between cholesterol and fitness. The specific data set is described next.

Data preparation example using fitness data

The data

Two of the many factors that are known to have some influence or relevance on the condition of
the human heart are physical fitness and blood cholesterol level. In a related research project, three
different homogeneous groups of adult males were considered. A number of plasma lipid
parameters were measured on each of the 60 individuals and fitness parameters were also measured
on three groups. The data file is saved as an Excel file, fitchol.xls, in the TUTORIAL subfolder. The

first 10 lines of the data set are shown below.

Note

The -9 entries represent missing values in this data set. There are 3 observations with missing

values.

The variables in the data set are:
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(Blifitcholas =10 x|
A C D | G j

| 1 |Group Length Wass Strength  Trigl Cholest J

| 2 | 1 22 179.2 107 .1 3 15.2 0.55 4.44

| 3 | 1 30 183 1122 4.6 203 1.51 4.88

4 1 26 1757 78 37 17.5 1.2 4.33

| 5 | 1 23 182.5 797 3.3 16.1 0.75 3.66

| B | 1 26 170 = | 27 4 0.76 4.55

| 7 | 1 29 178 891.6 27 14.1 0.75 457

| 8 | 1 26 169.8 78 19 10.2 0.33 3.2

| 9 | 1 21 178.6 31.1 1.4 8.7 0.43 A=)

| 10| 1 33 179.2 g3.2 1.4 3.3 1.61 443

4 4 ¥ w[nfitchol [4] T - A
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Group Is the group ID (1 for a weightlifter, 2 for a student and 3 for a marathon athlete.)
Age is the age in years.

Length is the height in cm.

Mass is the weight in kg.

%Fat is the percentage fat.

Strength represents the breast-strength in Ib.

Trigl is the triglycerides.

Cholest represents the total cholesterol.

O O 0O 0O 0O o o o

More details about the data are available in Du Toit, Steyn and Stumpf (1986).
We now use the data in fitchol.xIs to illustrate how to accomplish the following tasks.

0 importing the Excel data file
o0 defining the variable types
0 dealing with the missing values

We then use the complete data after listwise deletion to illustrate the following tasks.

inserting a new variable

computing values for a new variable
selecting cases and create a subset of the data
exporting the data to Excel

performing data screening

computing normal scores

computing matrices

O O 0O 0O 0o oo

Importing the Excel data file

0 Open the main window of LISREL for windows by using the LISREL shortcut on the LISREL
program menu.

0 On the File menu of the main window, select the Import Data option as shown below
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&S LISREL Windows Application

Fle Yiew Help
Mew Chrl+M
Cpen... Chr+0
Irnport Daka...
Print Setup...

1 dataex7, OUT

2 dataex?. psf

3 kest.psf

4 Ct\Techsupportizhou. PTH

Exit

to load the Open dialog box.
0 Select the Excel (*.xIs) option from the Files of type drop-down list box.

0 Browse for the file fitchol.xls in the TUTORIAL subfolder and select it to produce the
following dialog box.

open 21|

Look i | £ TUTORIAL =] « @k E-

File name:  fitchol.ls Open I
Files of type: IExceI[".:-:Is] LI Caneel |

[~ Dpen as iead-only

v

0 Click on the Open button to load the Save As dialog box.
o0 Enter the name fitchol in the File name string field to create the following dialog box.

savens 2x]
Save jn: | 3 TUTORIAL -l « & ef E-
|| BRITAIN.PSF | =] depress.psF =) 2P, psF |
|EI| CHEST.PSF | =) Depression.psf =) 2sP1.PsF |
|E| CHESTCOR. PSF =] EpuC.PsF =] 25p psF |
|| CHICKS. PsF || erFrcacy.Per =] kanFer, psF |
|5 cons.PsF | =] ExPERIM.PSF =] kLEm. PSF |
|E] CONTROL.PSF |=] Frrrss.psF | =] 1ge. st |
|| DA TA100.PSF |=] HoLz . psF =] Marinas.psF |
|El| DaTAERT. PSF =) mucome e | B meps.psF |
< | 2l
File name: Ifitcho[ Save I
Save as lype: IF'F!ELIS Drata [.psf] | Cancel |
Vo

o0 Click on the save button to open the following PSF window.
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=10lx|
Group Age Length Mass *Fat Strengthl Trigl I Cholest | |
1 1.00 22.00 179.20 107.10 3.00 15.20 0.58 444
2 1.00 30.00 183.00 112.20 460 2030 151 488 _|
3 1.00 26.00 175.70 78.00 3.70 1750 1.20 433
4 1.00 23.00 162,50 79.70 3.30 16.10 0.75 3.66
5 1.00 26.00 170.00 JNE_ENnE 2.70 -9.00 0.76 455
3 1.00 29.00 178.00 a1.80 2.70 1410 0.75 457
7 1.00 26.00 169.80 78.00 1.90 10.20 0.33 3.90
8 1.00 21.00 176,60 a1.10 1.60 8.70 0.48 3.91
9 1.00 33.00 179.20 83.20 1.50 8.30 1.61 443
10 1.00 36.00 165.20 7.80 6.00 23.80 1.42 533

Defining the variable types

Our next step is to specify the variable types for the variables in fictchol.psf. All the variables
except for Group are continuous. If data are imported, the default variable type is ordinal. To
modify this for the continuous variables in fitchol.psf, we proceed as follows.

0 Select the Define Variables option on the Data menu of the PSF window as shown below

&5 LISREL Windows Application - [fitchol.psf] -1o] =l

DEile Edit | Data Transformation Skatistics Graphs  Multilewel SurveyGLIM  Wiew wWindow Help 18] =l

J Ol Define Wariables ... iél ul ? |
2 === Zelect Yariables/Cases. ..

H 4 F Sork Case. ..
Insert Variable Length l Mass l Y% Fat I Strength l i
1 Insert Cases 179.20 10710 3.00 15.20 -
2 Delete Yariable 183.00 112.20 4.60 20.30 [
3 Delete Case 175.70 #8.00 370 17.50
4 - 18250 79.70 3.30 16.10
Weight Cases. .. 17000 A1 on A an 1a1n x
Surwey Design... L4
Define wariables [ [rauea v

to activate the Define Variables dialog box.

o Select the variable Group from the variable list to activate all the buttons on the Define
Variables dialog box.

0 Click on the variable Type button to load the Variable Types for Group... dialog box.

0 Activate the Continuous radio button and check the Apply to all check box to obtain the
following dialog box.

x
 Ordinal

& Continuous Canecel |

" Censored above

" Censored below

" Censored above and below
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Click on the OK button to return to the Define Variables dialog box.
Click on the OK button on the Define Variables dialog box to return to the PSF window.
Select the Save option on the File menu to save the changes to fictchol.psf.

Select the Define Variables option on the Data menu to activate the Define Variables dialog
box.

Select the variable Group from the variable list.

Click on the variable Type button to load the Variable Types for Group... dialog box.
Activate the Ordinal radio button.

Click on the OK button to return to the Define Variables dialog box.

Click on the OK button on the Define Variables dialog box to return to the PSF window.
Select the Save option on the File menu to save the changes to fictchol.psf.

O O O O

O O 0O O 0O O

Note

PRELIS doesn’t make a distinction between nominal and ordinal variables. Both of them are
defined as ordinal.

Dealing with the missing values

Dealing with the missing values is an important step in data preparation. One may choose either to
delete or to impute the missing values. There are two methods in PRELIS to delete the missing
values, namely listwise and pairwise deletion. There are also two methods to impute the missing
values, namely imputation by matching and multiple imputation. In this section, we illustrate the
following tasks interactively.

o0 defining a global missing value and listwise deletion
o0 multiple imputation

Defining a global missing value and listwise deletion

The value -9 is the global missing value in fitchol.psf. We specify this global missing value as
follows.

0 Select the Define Variables option on the Data menu of the PSF window to activate the
Define Variables dialog box.

o Select the variable Group from the variable list to activate the buttons on the Define
Variables dialog box.

0 Click on the Missing Values button to load the Missing Values for Group... dialog box.
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0 Enter -9 in the first string field in the Global missing value section.
0 Activate the Listwise radio button in the Deletion methods section to produce the following

dialog box.
x
i Mo missing values
" Mizzsing values Ceree] I
L High
o I 9 I I~ Apply ta &l
Global mizzing value I'9 I I
Law | High |
Deletion methads: " Lishwise ¢ Painuise

0 Click on the OK button to return to the Define Variables dialog box.
0 Click on the OK button on the Define Variables dialog box to return to the PSF window.
0 Select the Save option on the File menu to save the changes to fictchol.psf.

Next, we illustrate listwise deletion and creating a PSF which only contains the complete cases.

This is accomplished as follows.

0 Select the Output Options option on the Statistics menu to obtain the Output dialog box.
0 Check the save the transformed data to file check box in the Data section.
o0 Enter the name fitcholcplt.psf in the corresponding string field to create the following dialog

box.
output £
— Moment b atri Data
I Covariances j ¥ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data

[~ Savetafile:

Ifitcholcplt. paf

~Mears MHumber of decimals: IE

“width of figlds: I'I 5

I Murnber of repetitions: |1

I Rewind data after each repetition

— Standard Devistions
[ Save to file:
I ¥ Print tests of underlying bivariate namnali

[ Prirt bivariate frequency tables

I Perform tests of multivariate normality
—Azymptotic Covariance b atris

[T Savetofile: I Print in output I “wfide print
I + Random seed

" Setsesdto I‘I 23456

—Azymptatic Warances———————————————
[~ Save to file: [~ Print in output

I ak I Cancel |
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o0 Click on the OK button to produce the text editor window for fitchol.out. A portion of this

output file is shown below.

|

Total Sample Size

Length

Hunber of Missing Values
Nurnlkber of Cases
Listwise Deletion

Distribution of Missing Values

Ha==

1
u] 1
57 a

fitchol.OUT

HNunber of Missing Values per Variable

=101x]

Trigl Cholest

|

The file fitcholcplt.psf, which contains 57 observations, is saved in the same subfolder as that of
fitchol.psf. We access the file as follows.

O O O O

Multiple imputation

Select the Open option on the File menu to load the Open dialog box.
Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file fitcholcplt.psf and select it.
Click on the open button to open the PSF window for fitcholcplt.psf.

=
Grou Age Length Mass >zFat Strength I Trigl I Cholest I |
1 22.00 179.20 107.10 3.00 15.20 058 444 4]
2 1.00 30.00 183.00 112.20 4.60 20.30 1.51 188 _|
3 1.00 26.00 175.70 76.00 370 1750 1.20 4.33
4 1.00 23.00 182.50 73.70 330 16.10 0.75 366
5 1.00 23.00 178.00 81.80 2.70 14.10 0.75 457
6 1.00 26.00 1649.80 78.00 1.40 10.20 033 340
7 1.00 21.00 178.60 81.10 1.50 8.70 0.48 39
8 1.00 3300 1749.20 83.20 1.50 6.30 1.61 443 -

Missing values can be imputed using either the Expected Maximization (EM) or the Monte Carlo
Markov Chain (MCMC) method for multiple imputation. The EM method for multiple imputation is
applied interactively to the data in fitchol.psf as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
0 Browse for the file fitchol.psf and select it.
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0 Click on the open button to open the PSF window for fitchol.psf.
0 Select the Multiple Imputation option on the Statistics menu of the PSF window as shown

below
TR
D File Edit Data Tramsformation | Statistics Graphs  Multilewel SurveyGLIM  Wiew Window Help - |8
Data Screening i ll
9 e Impute Missing Yalues ...
J Dlilblﬂ * ||§I@I -j Multiple Imputation. ..
L . | M & 7 = Equal Thresholds. ..
Grou Al Fix Thresholds... l %% Fat I Strength l
1 Homogeneity Test ... a0 3.00 15.20 -~
2 1.00 Mormnal Scores, 20 460 30 |
3 1.00 Factor analysis .aa 3.70 17.50
4 1.00 = il 3.30 16.10
5 100 gen.so.red Regre.ssmns. 00 oo 270 a0
6 1.00 PESARREE SRS, 0 2.70 1410
7 1.00 Brobit Regressians. . 0 1.80 10.20
8 1.00 EL el 10 150 8.70
9 100 Twio-Stage Least-Squares... o 150 &
n inl 100 Binotstrapping ... an AN 23RN0 Llll
Output Options ... I_W|_ v

to activate the Multiple Imputation dialog box.

o Select all the variables from the variable list box and then click on the Select button to
obtain the following dialog box.

Multiple Imputation |

“ariable List: Select Variables:

Group
Age
Length
Mass
#Fat
Strength
Trigl
Cholest

< Bemove |

& EM Algorithm & MCMC

Output Options | Mumber of |terations: IQDU _l;
Lonvergence Criterion: ID_DDDD‘I

Threatment of cazes with IHepIace with means vl

all values missing:

Cancel Synkax | Riun |

0 Click on the Output Options button to obtain the Output dialog box.
Check the Save the transformed data to file check box in the Data section.

0 Enter the name fitcholimp.psf in the corresponding string field to produce the following
dialog box.

@]
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output x|

— Moment b atri Data
IEovaliances j ¥ Save the transformed data to file:
[ Savetofile: [~ LISREL system data |fitcholimp.psf
I “width of fields: I'I 5
~Mears MHumber of decimals: IE
[~ Savetafile:

I Murnber of repetitions: |1

I Rewind data after each repetition

—Standard Devistions———————————— o
™ Savetofils: [ Print bivariate frequency tables

I ¥ Print tests of underlying bivariate namnali

I Perform tests of multivariate normality

—Agymptatic Covariance katrix I wi .
[ Save tofile: I Frint in output WD i
I + Random seed

o " Set seed o |123458
—Azymptatic Warances———————————————

[~ Save to file: [~ Print in output
I ak I Cancel |

0 Click on the OK button to return to the Multiple Imputation dialog box.

0 Click on the Run button on the Multiple Imputation dialog box to produce the text editor
window for fitchol.out. A portion of this file follows.

_iix]

MNumber of different wissing-wvalue patterns= 4
Comvergence of EM-algorithm in 4 iterations
-2 LniL) = 1514 .55525

Percentage missing values= 1.25
Ezstimated Means

Group 2.0333
Age 27,7333

e me care _I;I
e r A

After the multiple imputation, the data file fitcholimp.psf has 60 observations with no missing
values and is saved in the same subfolder as that of fitchol.psf. To view the imputed data set, we
proceed as follows.

Select the Open option on the File menu to load the Open dialog box.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file fitcholimp.psf and select it.

Click on the open button to open the following PSF window.

O O O O
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=
Grou Age Length Mass >zFat Strength I Trigl I Cholest I |

1 2z.00 173.20 107.10 3.00 15.20 0.55 444 &
2 1.00 3n0.00 163.00 11220 4.60 20.30 1.51 a8 _|
3 1.00 26.00 175.70 76.00 3.70 17.50 1.20 4.33
4 1.00 23.00 182.50 79.70 3.30 16.10 0.75 3.66
5 1.00 26.00 170.00 76.96 2.70 13.49 0.76 455
B 1.00 249.00 178.00 G1.80 2.70 1410 0.75 457
7 1.00 26.00 163.60 76.00 1.90 10.20 0.33 340
i} 1.00 21.00 178.60 g1.10 1.50 8.70 0.45 3.9
a 1inn aann 170 20 a2 an 1 En aan 11 A1 ﬂ

Inserting a new variable

Next, we demonstrate how to insert the new variable Totchol into fitcholcplt.psf. This is
accomplished by using the following steps.

Select the Open option on the File menu to load the Open dialog box.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.

Browse for the file fitcholcplt.psf and select it.

Click on the open button to open the PSF window for fitcholcplt.psf.

Select the Insert Variable option on the Data menu of the PSF window as shown below

O O 0 o ©O

£ LISREL Windows Application - [fitcholcplt.PSF] - |EI|5|

DEiIe Edit | Data TIransformation  Skatiskics  Graphs  Multilewel  SurveyGLIM  Wiew  Window Help =] e

== Define Yariables ...
% Select Yariables/Cases. .. @
H 4 Sork Case,..

[ [nscrt Variable ' Length | Mass | “%Fat | Strength | T
|1  InsertCases 179.20 107.10 3.00 15.20 -
2  Deletevarisble 183.00 112.20 4.60 20.30 [
3 Deletecase 175.70 78.00 370 17.50

- 18250 79.70 330 1610 hd

Weight Cases... »

Insert a variable__ uey Design. . MM i

to activate the Insert Variables dialog box.

o0 Click on the OK button to insert one new variable, which is named var9 by default, before
Group.

0 Select the Define Variables option on the Data menu to activate the Define Variables dialog
box.

Select the variable var9 from variable list.

Click on the Rename button.

Enter Totchol to replace var9 in the variable list.

Click on the OK button to return to the Define Variables dialog box.

Click on the OK button on the Define Variables dialog box to generate the following PSF
window.

O O 0 o ©O
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i LISREL Windows Application - [fitcholcplt.PSF] — |EI|5|

D File Edit Data Transformation Statistics Graphs Mulkilevel SurvewGlIM Wiew  Wwindow Help _|5’|5|
| Dl(e(a] & |w|m| 5| sn|e|
4 MR EE | REE

Totchol Group | Age | Length | Mass | > Fat | Strength | Trigl | Cholest ||
1 1.00 22.00 173.20 10710 3.00 15.20 058 444 |
2 n.0o 1.00 30.00 183.00 11220 4.60 20.30 151 488 _|
3 n.0o 1.00 26.00 175.70 7a.00 370 17.50 1.20 4.33
4 n.0o 1.00 23.00 18250 73.70 330 16.10 075 3.6b
0.00 1.00 29.00 178.00 81.80 2.70 14.10 0.78 457 x|
Ready I I

0 Select the Save as option on the File menu to load the Save as dialog box.
o0 Enter fitchol2 as the new file name in the File name string field to produce the following

dialog box.
savess 21|
Savejn | C3 TUTORIAL x|« B cf B
B abc, PSR 8] contrROLPSF |B|eFrICACY PSF |
|E| BRITAIN.PSF || paTaton.psr |E)ExPERIM.PSF |
|El| CHEST.PSF |=] paTaex7.PSF || Fitchalz, psf |
|G| CHESTCOR, PSF | =] depress.psk =) fitcholza3.pPsF |
E CHICKS PSF @ Depression. psf @ fitchal,. psf |
5] Cons.PSF =) EpuC.PsF | =] fitcholcplt PSF |
K i
File name: |fitch0l2| Save I
Save astype: | PRELIS Data [%psf] =] Cancel |/
o

o0 Click on the save button to open the following PSF window.

=
Totchol Group Age Length Mass “:Fat Strength | Trigl | Cholest | |
1 1.00 2z2.00 179.20 107.10 3.00 15.20 058 444 -]
2 n.0o 1.00 30.00 1583.00 112.20 4.60 20.30 1.51 488 _|
3 n.0o 1.00 26.00 175.70 78.00 370 1750 1.20 433
4 n.0o 1.00 23.00 18250 79.70 330 16.10 0.75 3E6
5 n.0o 1.00 23.00 178.00 81.50 2.70 1410 0.75 457
[ n.0o0 1.00 26.00 163.80 78.00 1.90 10.20 0.33 390
7 n.0o0 1.00 21.00 178.60 81.10 150 8.70 0.48 391
8 n.0o0 1.00 33.00 179.20 §3.20 150 5.30 1.61 443 4

Thus, the variable Totchol has been saved to fitchol2.psf as a column with the value 0 assigned to
each individual.

Computing values for a new variable

Next, we illustrate how to compute the values of Totchol as the sum of the Trigl and Cholest values.
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We accomplish this as follows.

0 Select the Compute option on the Transformation menu to load the Compute dialog box.

0 Select Totchol from the variable list, drag it to the top grey string field in the Compute dialog
box, and release the mouse button.

o Click on the “=" button.

o0 Select and drag Trigl to the position just after the “=" sign.

o Click on the “+” button.

0 Select and drag Cholest to the position just following the “+” sign to produce the following

Compute dialog box.

x
Totchol= Trigl + Cholest ;l
-
KNl S
Tatchal Additional variables
Group Backspace | Mext line |
Age eld
Lenath
Mazz |
XFat gart | u(0.1] | Remove |
Strength
ﬁmﬁ" 7 | ! | ] | Isg | u[D‘I]l
4 | 5 | B | et chisg | Output Optiohs |
1 | 2 | 3 | lime: e} |
o | | wf -]

- Left click on a waniable and drag it to the Compute window
- Uze the Backspace key to delete
- Uze Output Options to change random number zeed
- Lagged timeszeries: LG newwvar = aldvar lag = n

1].8

Cancel

x|
| o |

o0 Click on the ok button to open the following PSF window.

0 Select the Save option on the File menu to save the changes to fictchol2.psf.
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laix]
Totchol Group Age Length Mass >z Fat Strength I Trigl I Cholest I |
1 1.00 22.00 173.20 107.10 3.00 15.20 058 444 =]
2 £.349 1.00 30.00 183.00 11220 4.60 20.30 151 488
3 553 1.00 26.00 175.70 758.00 370 17.50 1.20 433
4 4.41 1.00 23.00 162.50 73.70 330 16.10 0.75 366
5 532 1.00 29.00 178.00 G1.80 2.70 14.10 0.75 457
6 4.23 1.00 26.00 169.60 76.00 1.90 10.20 0.33 340
Fi 4.349 1.00 21.00 178.60 g1.10 1.50 8.70 0.48 39
i} 6.04 1.00 33.00 179.20 83.20 1.50 8.30 1.61 4.43
9 6.75 1.00 36.00 185.20 67.80 6.00 23.80 1.42 5.33
10 4.84 1.00 23.00 179.60 60.30 2.20 11.70 1.08 3.76 =
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Selecting cases and creating a subset of the data

Suppose we want to focus on the subgroup of marathon athletes (Group = 3) in fitchol2.psf. The
following steps may be used to create a data set consisting only of the marathon athletes.

0 Select the Select Variables/Cases option on the Data menu of the PSF window as shown

below
£ LISREL Windows Application - [fitchol2.PSF] 1o)==
[ Eile Edit | pata Transformation Statistics Graphs Multlevel SurveyGLIM Wiew ‘Window Help ===
J Dl Define Yariables | Iél ul ? |
B ———— Sclect Variables/Cases. ..
M 4« » Sork Case... |
Insert Variable Age I Length I Mass I “Fat I Strength I Trigl I C
1 Insett Cases 22.00 179.20 10710 3.00 16.20 0.58 -
2 Delete Yariable 30.00 183.00 112.20 4.60 20.30 1.51 [
3 Delete Case 26.00 17570 78.00 370 1750 1.20
4 ) 23.00 18250 79.70 3.30 16.10 0.75
5 At (o 28.00 178.00 §1.80 2.70 14.10 0.75
3 Survey Desian... 26.00 1660 78.00 1.90 10.20 033 |=
Al LlJ
Select variables [ e [ 2

to load the Select Data dialog box.

Click on the Select Cases tab.

Select the variable Group from the Vvariable List list box.

Activate the Select only those cases with value radio button in the Condition section.
Activate the equal to (=) radio button.

Enter the number 3 in the corresponding string field.

Click on the Add button to produce the following dialog box.

O O 0O O 0O O

LISREL for Windows: PRELIS User’s Guide 68



Select Data |

Select Yariable(z] Select Cases I

Wariable List — Condition

|T0tch0| o Select only thoze caszes with value. ..
Age  leszthan | <]
Lenath ™ larger than [ » |3
tass @ egualto[=)
*%Fat
?t_relngth [ Delete value after selection
rigl

Cholest ' Select only thoze cases that ae...
1 ood " even

(" Before ease mumben I
" afiercase numben

Select those cases with value equal to 3: Group

<< Bemove |

i | i

Dutput Options... | Syntax | Bun | Cancel |

0 Click on Output Options button to obtain the Output dialog box.
Check the Save the transformed data to file check box in the Data section

0 Enter the name fitchol2G3.psf in the corresponding string field to generate the following
Output dialog box.

@]

output x|
—Mament b atri Data
INone Selected LI ¥ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data |fitchol263.psﬂ

I Width of fields: I'I 5

— Means Murnber of decimals: IB
[ Save to file:
I Mumber of repetitions: |1
I Rewind data after each repetition
—Standard Deviations———————————————— o
W Geve i ™ Prirt bivariate frequency tables
I ¥ Prirt tests of underlying bivariate nomality

I~ Perform tests of multivariate normality
—Azymptatic Covanance Matris

[~ Savetafile: ™ Print in output I wide print
I ' Random seed

o " Set seed to |123455
—Azymptatic VWarances——————————————

[ Save tofile: I Print in output
I ok I Cancel |

0 Click on the OK button to return to the Select Data dialog box.

0 Click on the Run button on the Select Data dialog box to produce the text editor window for
fitchol2.out. A portion of this output file is given below.
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Varishle
Totchol
Lepe
Length
Hasz=
Fat
Strength
Trigl
Cholest

4 |

Mean
5.718
30.250
175.415
71.485
3.130
15.070
i.1z27
4.592

HOWDO-do -] KB
=
o
I}

T-Value

Skewness

OwWwRrRHrOoOOOO

Eurtosis

fitchol2.0UT

Tnivariate Swmnary Jtatistics for Continuous Varisbles

=10f x|
Miniwum Fredq. Maxiwum Fred.
351 3.4880 1 §.340 1
371 15.000 1 45.000 2
793 169.100 1 1s0.700 1
341 58.800 1 89.500 1
743 1.900 1 5.800 1 I
593 10.500 1 Z4.000 1
g0z 0.380 1 4.970 1
TE3 1.030 1 T.190 1
o
A

The following steps may be followed to view the newly created data file fitchol2G3.psf.

O O O O

Select the Open option on the File menu to load the Open dialog box.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file fitchol2G3.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open the following PSF window.

The new data set contains only the 20 cases of the marathon athletes.

Exporting the data to Excel

The steps below may be used to export the data in fitchol2G3.psf to Excel.

=101
Totchol Group Age Length I Mass I %Fi

1 3.00 45.00 162,40 89.50 -

2 5.50 3.00 23.00 176.40 58.80 [
3 8.34 3.00 27.00 164910 70.70
4 .00 3.00 37.00 17370 76.40
5 514 3.00 18.00 190.70 70.70
[ £.32 3.00 29.00 185.90 71.00
7 7.35 3.00 43.00 177.80 £9.40

8 7.39 3.00 33.00 171.60 67.50 -

A ﬂJ

0 Select the Export LISREL Data option on the File menu as shown below
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i LISREL Windows Application - [fitchol2G3.PSF] =] S

W Edit Data Transformation Statistics Graphs  Mulkilevel SurvewGLIM  Wiew indow Help ==l

Mew Chrl+M
_-l open. .. Chrl+O l_jf @Iﬂlﬂ
J_l‘ Import Data. .. E
B Export LISREL Data. .. p l Age l Length l Mass l %Fat l St
| %'C_f: S X 45.00 182.40 8350 530 4
- = 3.00 23.00 176.40 FA.60 I
m o 3.00 27.00 169.10 70.70 540
| Erint ctl+e | 3.00 37.00 173.70 76.40 360
| Frint Preview 300 18.00 190.70 70.70 2.70
| PrintSetup... 100 29.00 185.90 71.00 3.20
| 3.00 43.00 177.80 £9.40 2.80
| AbEnEEE 3.00 33.00 17160 £7.50 2.30
| BieeEel 3.00 30.00 18450 74.20 260
Sl i 3.00 23.00 174.00 £9.00 240
I~ 4 fitchal. psf ann ac nn 1cn An cnin aan ﬁ
[ 3
— [ o [

to load the Save As dialog box.
0 From the Save as type drop-down list box, select the Comma Separated (*.csv) option.
0 Enter fitchol2G3 in the File name string field to generate the following dialog box.

savens 21|
Savein: | L3 TUTORIAL | « @k E-
fitchol.xls

fitcholplat . xls

File name: — ffitchal2G3 Save |
Save as ype: IExceI[".:-:Is] LI Caneel |

i

o0 Click on the save button to save the new CSV data file as fitchol2G3.csv in the TUTORIAL
subfolder. A portion of this file is shown in the following Excel spreadsheet window.

o x|
A, B = O E F 2] | H [ I | 3
1 Totchol Group Age Length Mass WFat  Strength Trigl Cholest
| 2 5.43 3 45 182.4 89.5 53 M7 0.86 457
| 3 | 5.5 3 23 176.4 53.8 1.9 10.5 0.84 4.66
| 4 | 8.34 3 27 1631 70.7 58 24 1.15 7.19
| 5 | 5 3 37 1737 76.4 36 16.6 1.12 4.88
| B | 514 3 18 190.7 0.7 27 13.1 072 4.42
| 7 5.32 3 29 185.9 71 32 15.8 1.62 4.7
| 8 | 7.35 3 43 177.8 £9.4 28 139 1.23 5.12
1 9 7.39 3 33 1716 67.5 28 14 1.22 6.17
10 £.23 3 30 184.5 74.2 26 13.2 1.13 a1
14 Ene ] 2 17 A fete] o 14 n oo £ 1 x
M 4+ H[\fitchol2G3 |<f | Ml
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Data screening

Prior to any data analysis, it may be wise to run a data screening procedure. The PRELIS data
screening procedure provides information on the distribution of the missing values, univariate
summary statistics and tests of the univariate normality for continuous variables. The procedure
also provides information on the distribution of variables over a number of class intervals.

To screen the data in fictchol.psf, we proceed as follows.

0 Select the Open option on the File menu to load the Open dialog box.

0 Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.

o Browse for the file fitchol.psf in the TUTORIAL subfolder and select it.

o0 Click on the Open button to open the PSF window for fitchol.psf.

0 Select the Data Screening option on the Statistics menu of the PSF window as shown below

RI=TEY
D File Edit Data Transformation | Skatiskics Graphs  Multilevel  SurveyGLIM  Wiew  Window  Help - |ﬁ||5|
== Data Screening
J Dlgl.l.J xl&l@l ! Impute Missing Yalues ... i
4 4 ¢ M | H & ¥ X Multiple Imputation. ..
Grou Al Equal Thresholds. .. | Y Fat I Strength | T
1 Fix Thresholds. .. il 3.00 156.20 |
2 1.00 Homogensity Test .., .20 4.60 20.30 [
3 1.00 Mormal SCOFES, ., oo 370 1760
4 1.00 - o 3.30 16.10
5 1.00 P Gl 00 2.70 9.00
3 1.00 Censared Regressions. .. 80 2.70 14.10
7 100 PSS R e o oo 130 10.20
B 1.00 BRI [ . a0 150 8.70
9 1.00 Begrassions... 20 150 £.30
10 100 Twio-Stage Least-Squares. ., a0 .00 2380
o 1.00 Bootstrapping ... 30 2.20 11.70 Llﬂ
Summaries Oukput Options .. [ w2

to produce the text editor window for fitchol.out. A selection of this output file is shown

below.
=
MNurtbher of Missing Walues per Variabhle -
Group ALge Length Mas= YFat Strength Trigl Cholest
______ o o 1 1 iz e
Distribution of Missing Values
Total Sample Size = &0
MNurnber of Missing Values u] 1 z
HNunber of Caszes 57 u] 3
-
4 | »
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The histogram of each variable is printed in the output file. The histogram for Age is shown below.

—10/x]
Histograsts for Continuous Varishles =
Age
Freguency Percentage Lower Class Limit
1 1.7 18.000 0
15 Z5.0 z0.700 000oonoooooaono
15 Z5.0 23.400 0oooooooooooooo
7 11.7 26.100 ooooooo
] 15.0 28.800 Doooopooo [
5 8.3 31.500 ooooo
3 5.0 34.200 ooa
2 3.3 36.900 oo
0 0.0 39.600
3 5.0 4z 300 ooa =
o1 _’l_:
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Normal scores

One possible approach to treat non-normality is to normalize the variables before the analysis.
Normal scores offer an effective way of normalizing a continuous variable for which the origin and
unit of measurement have no intrinsic meaning, such as test scores. Normal scores may be
computed for ordinal and continuous variables. To compute the normal scores for the continuous
variables in fitcholcplt.psf, we proceed as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select the PRELIS Data (*.psf) option from the Files of type drop-down list box.
0 Browse for the file fitcholcplt.psf in the TUTORIAL subfolder and select it.
0 Click on the open button to open the PSF window for fitcholcplt.psf.
0 Click on the Normal Scores option on the Statistics menu of the PSF window as shown
below
=101 x]
D Eile Edit Data Transformation | Statistics Graphs  Mulkilewel  SurveyGLIM  Wiew  Window Help =D e
£ i) Data Screening
J Dlil.l.l xl&ll ;1 Impute Missing Yalues ...
4 + M | 0 & ¥ % Multiple Imputatiar. ..
Grou Ar Equal Thresholds. . | 2% Fat | Strength | Trigl | Cholest | |
1 Eix Thresholds. .. 10 3.00 15.20 058 444 -
2 1.00 Hamogeneity Test ... .20 4.60 20.30 1.51 488 1
3 1.00 Normal Scores. . ] 370 17.50 1.20 433
4 1.00 _ ] 3.30 16.10 0.75 366
5 1.00 [P el A0 2.70 1410 0.75 457
6 1.00 (e e S S oo 1.50 10.20 0.33 350
7 1.00 e (RSB oo 10 150 870 0.48 351
8 1.00 el g . 20 150 &30 151 443
] 1.00 [ B ] 6.00 23.80 1.42 5.33
10 1.00 Two-Stage Least-Squares... 5 2.20 11.70 1.08 53,76
11 1.00 Bootstrapping ... 0 1.30 10.40 0.49 657
12 1.00 _ 10 260 13.20 0.39 466 o
—— Qukput Options ... — == —— C— ==
[ o [ 2

to load the Normal Scores dialog box.

o Select all the continuous variables from the variable list box and the click on the Add button
to produce the following dialog box.
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x

Wariable List: Cancel I Run |

Output Options | Syntar |

Femave |

Maormal Scores for %Fat

Marmal Scores for Shength

Marmal Scores for Trigl LI
L PPN R N SN ) BN

Marmal Scores for Age -
Mormal Scores for Length
Mormal Scores for Mass

To select more than one vaniable at a time,hold dovwn
the CTRL ke while clicking an the variables ta be
selected

0 Check the save the transformed data to file check box in the Data section.

o0 Enter the name fitchoINS.psf for the transformed data file in the corresponding string field
to produce the following dialog box.

output £
— Moment b atri Data
I Covariances j ¥ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data |fitch0INS.pSf

I ‘width of fields: I'I 5
~Mears MHumber of decimals: IE

[~ Savetafile:

I Murnber of repetitions: |1

I Rewind data after each repetition

—Standard Devistions———————————— o
™ Savetofils: [ Print bivariate frequency tables

I ¥ Print tests of underlying bivariate namnali

I Perform tests of multivariate normality

—Agymptatic Covariance katrix I wi .
[ Save tofile: I Frint in output WD i
I + Random seed

o " Set seed o |123458
—Azymptatic Warances———————————————

[~ Save to file: [~ Print in output
I ak I Cancel |

0 Click on the OK button to return to the Normal Scores dialog box.

0 Click on the Run button on the Normal Scores dialog box to open the text editor window for
fitcholcplt.out. A portion of this output file is shown below.
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Age
Length
Ma==
3Farc
Strength
Trigl
Cholest

|

oooooooQ

Jkewness

niui=}
.oon
Looo
.011

ooz

Looo
Looo

PR OORRPO

Varisble Z-Score P-Value

.983
.oon
Looo
.951
L9955
Looo
Looo

Kurtosis

g fitcholcplt.oUuT

Test of Tnivariate Normality for Continucous Variables

Z-Score P-Walue

ooooooo0

B ary
136
.135
121
154
-137
-138

o.9739
0.591
0.593
o.
a
]
]

S04

G935
.891
I =i=bes

=10l x|

3kewness and Kurtosis

Chi-Sgquare P-Value

oo ooooo

001
019
.01s
015
015
019
019

L o o o

.ooo
991
991
.993

291

991
991

Bootstrapping

Drawing random samples of data from some population is often needed for simulation studies.
There are two methods for drawing the random samples, namely the bootstrap and the Monte Carlo
methods. In the case of bootstrapping, the random samples are drawn from an original sample,
which usually is a sample of empirical data but a set of artificial data can also be used. In Monte
Carlo sampling, the samples are generated from randomly generated variables so that no real data

are in involved.

We now use fitcholcplt.psf to illustrate how to obtain bootstrap samples with PRELIS. Suppose we
want to draw 5 samples of size 50 and study the covariance matrices of these 5 samples. This is

achieved as follows.

O O 0O O O

LISREL for Windows: PRELIS User’s Guide

Select the Open option on the File menu to load the Open dialog box.
Select PRELIS data (*.psf) from the Files of type: drop-down list box.
Browse for the file fitcholcplt.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open fitcholcplt.psf in a PSF window.

Click the Bootstrapping option on the Statistics menu as shown below
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£ LISREL Windows Application - [fitcholcplt.PSF] O] x|

DEiIe Edit Daka Transformation | Statistics Graphs  Muolkilewvel SurvewGLIM  Yiew Window  Help =] x|

N & 2 Data Screening
J lelil.J & | Il ! Impute Missing Yalues ...
M 4 »r M | H E % = Multiple Imputation.. .
Grou Al Equal Theesholds. .. I YFat I Strength I Trigl I Cholest I |

1 Eix Thresholds. .. a0 300 15.20 058 444 =
2 1.00 Homogeneity Test ... .20 4.60 20.30 1.51 488 |

3 1.00 Mormal Scares... .00 3o 17.50 1.20 433

4 1.00 . 70 330 16.10 0,75 366

5 1.00 IR Al A0 270 1410 0.75 457

3 1.00 (G ) (R s e 00 1.90 1020 0.33 3.90

7 1.00 e A 10 1.50 5.70 0.48 3.91

8 1.00 et R S TS 20 1.50 8.30 1.51 4.43

9 1.00 i a0 £.00 23.80 1.42 5.33

10 1.00 I SEER CEEE UGS | i 220 11.70 1.08 376

11 1.00 B . 1.90 10.40 0.49 B57
1.0 2 AN 1320 n3d P
Output Options ... I_WI— v

to load the Bootstrapping dialog box.
0 Check the All the MA-Matrices check box.

o Enter the name fitcholcplt.cov in the corresponding string field to produce the following
dialog box.

Bootstrapping x|

Mumber of bootstrap samples

|5
Sample fraction ISD

Save: Filename:
v Al the MA-matrices Ifitcholcplt.cov
[~ Al the mean vectors Imefile

[~ &lthe standard desviations ISdf“B

Output Dptionsl Cancel | Syntax | FRun

0 Click on the Output Options button to load the Output dialog box.
0 Activate the Random seed radio button to produce the following dialog box.
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output x|

— Moment b atri Data

Covariances [~ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data |

I ‘width of fields: I'I 5
~Mears MHumber of decimals: IE

[~ Savetafile:
I Murnber of repetitions: |1

I Rewind data after each repetition

—Standard Devistions———————————— o
™ Savetofils: [ Print bivariate frequency tables

I ¥ Print tests of underlying bivariate namnali

I Perform tests of multivariate normality
—Azymptotic Covariance b atris

[T Savetofile: I Print in output I “wfide print
I + Random seed

" Setsesdto I‘I 23456

—Azymptatic Warances———————————————
[~ Save to file: [~ Print in output

I ak I Cancel |

0 Click on the OK button to return to the Bootstrapping dialog box.

0 Click on the Run button to produce the text editor window for fitcholcplt.out. A portion of
this output file is shown below.

fitcholcplt.OUT ]
Bootstrap Covariance Matrix -
Group Aoge Length HNass 3Fat Strength
Group 1.186
Lore 0.051 Z5.601
Length d.00z 4.0862 27.262
Mas== —-0.748 13.062 19.012 109.232
zFat —-0.022 1.823 o.717 4,683 1.163 _J
Jtrength —-0.035 5.95:2 Z.003 15.5582 4.038 14.245
Trigl 0.11%9 0.1z4 -0.015 0.354 0.135 0.540
Cholest -0.01%9 1.9z20 -0.624 0.503 0.316 1.066
-
4] | H

The 5 covariance matrices are saved to the text file fitcholcplt.cov. We access this file as follows.

Select the Open option on the File menu.

Select the All Files (*.*) option on the Files of type drop-down list box.

Browse the file pasurveyBT.cov in the TUTORIAL subfolder and select it.

Click on the Open button to open the text file pasurveyBT.cov, which includes 5 covariance
px(p+1)

O O O O

matrices, each with =36 elements, where p=8 is the number of variables. The

covariance matrices for the first two bootstrap samples are shown below.
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bl
O.3622Z6D+00 0.590z29D0-01 0.24195D+02Z -0.22060D0-0Z 0.533041D+01 0.27797Dh+0z2 *
-0,15324D+00 0.90389D0+01 0.24928D4+02 0.52209D0+02 -0.12279D0-01 0.12693D4+01 _J
O.92575D4+00 0.12514D+01 0.74739D04+00 -0.31195D-01 O.51579D+01 0.32469D4+01
0.47501D+01 0.27794D+01 0.10451D+02 -0.70453D-0Z2 0.39356D+00 0.535063D0-01
0.71910D+00 0.13744D+00 0.53397D+00 0.27953D0+00 -0.57234D-02 0.12695D+01
-0,499030+00 -0.45060D4+00 0.26443D0400 0,10942D04+01 0,.2494504+00 0,77647D400
0.77915D4+00 -0.64519D-01 O.22667D+02 0.16070D0-01 -0.71897D4+01 0.30792D+02
-0.12365D+00 . 62599D+00 0.55224D+01 0.44590D+02 0.36561D0-01 -0.69163D+00
-0,1989210+01 0.26783D0+01 0.12376D401 0.8588347D-01 -0,23310D0+4+01 -0,.73332D4+01
O.96528D+01 0.435534D+01 0.15434D+02 0.20726D+00 -0.40813D4+00 -—-0.50345D4+00
0.50721D0+00 -0.31564D-0Z 0.566534D-01 O.12266D0+01 0.26452D0-01 0.22519D+01
I—F.15252D+Dl -0,12041D+00 0,52279D0+00 0.16532D04+01 -0.84597D0+00 0.18638D+01 'I
4 (3 A

Computing matrices

A covariance matrix (or correlation matrix) and the corresponding estimated asymptotic covariance
matrix are often needed to fit structural equation models to data. PRELIS can compute and save
these matrices to files interactively. For the data in the fitcholcplt.psf, we can compute and save the
covariance matrix and the estimated asymptotic covariance matrix of the variances and covariances

as followvs.

O O 0 o ©O

Select the Open option on the File menu to load the Open dialog box.
Select PRELIS data (*.psf) from the Files of type: drop-down list box.
Browse for the file fitcholcplt.psf in the TUTORIAL subfolder and select it.
Click on the open button to open fitcholcplt.psf in a PSF window.

Select the Output Options option on the Statistics menu as shown below

£5i LISREL Windows Application - [fitcholcplt.PSF] - |Elli|
D File Edit Data Transformation | Statistics Graphs  Mulkilevel  SupvewGLIM  View  ‘Window  Help = e
| Dfes|m|  |ow|am| j 2=Scees
= Impute Missing Yalues ...
M 4 » M | H & X X Multiple Imputation. ..
Grou Al Equal Thresholds. . | 2.Fat | Strength | Trigl | Cholest | |
1 Fix Threshalds... 10 3.00 15.20 058 EREIE
2 1.00 Homogeneity Test ... .20 4.60 20.30 1.5 488 |
3 1.00 Mormal Scores.. . .00 370 1760 1.20 433
4 1.00 : 70 3.30 16.10 0.75 3.66
5 1.00 PSR Rl A0 2.70 1410 0.75 457
B 1.00 (et (eSS .00 1.80 10.20 033 350
7 1.00 LB (e Moo 10 150 5.70 0.45 351
8 1.00 7l A B oc 20 1.50 £.30 161 4.43
9 1.00 RS0 a0 £.00 23.80 1.42 5.33
10 1.00 ISR e IEEE . | 220 11.70 108 376
11 1.00 B EEERE 80 1.90 10.40 0.49 6.57
12 1.00 2.60 13.20 0.39 466 =
Qutput Options ... r___ﬁlmrr___‘é

to load the Output dialog box.
0 Check the save to file check box in the Moment Matrix section.

0 Enter the name fitcholcplt.cov for the computed covariance matrix of the variables in

fitcholcplt.psf in the corresponding string field.
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0 Check the save to file check box in the Asymptotic Covariance Matrix section
o0 Enter the name fitcholcplt.acm in the corresponding string field to produce the following

dialog box.

— Moment b atri Data
IEovaliances j [~ Save the transformed data to file:
v Savetofie: [~ LISREL system data |
fitzholcplt.
litcholept cov width of fields: |15
~Mears MHumber of decimals: IE
[~ Savetafile:

— Standard Devistions
[ Save to file:

—Azymptotic Covariance b atris
v Save to file: I Print in output
Ifitcholcplt.acm

—Azymptatic W ariances

[~ Save to file: [~ Print in output

Murnber of repetitions: |1

I Rewind data after each repetition

[ Prirt bivariate frequency tables

¥ Print tests of underlying bivariate namnali
I Perform tests of multivariate normality

I~ “wide print

+ Random seed

" Setsesdto I‘I 23456

ak I Cancel |

0 Click on the OK button to open the text editor window for fitcholcplt.out. A selection of this
output file is given below.

Group
Age
Length
Mass
*Fat
Strength
Trigl
Cholest

J |

Covariance Matrix

fitcholcplt OUT =101l
-
Group Lige Length Ma==s %Fat Strength
1.z01
1.775 36.909
0.155 7.655 31.525
-6.169 14.692 z1.799 110.7a61
0.045 1.545 0.565 4.338 1.141 _J
0.z75 4.575 1.536 14.665 3.971 14.054
0.1z9 0.342 0.1z5 0.3z2 0.130 0.496
-0.015 1.979 -1.285 —-0.302 0.199 o.657
Ll_‘j

Thus, the covariance matrix is saved as a text file fitcholcplt.cov in the same subfolder as that of
fitcholcplt.psf. The corresponding estimated asymptotic covariance matrix is saved as the binary
file fitcholcplt.acm in the same subfolder.
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Multiple linear regression example using drug abuse data

The data

The data consist of indicators of alcohol and marijuana usage of 1608 high school students during
2001 as recorded in the Monitoring The Future (MTF) study which is conducted by the Institute for
Social Research at the University of Michigan. The raw data are listed in the file select.psf in the
TUTORIAL subfolder. The first few lines of select.psf are shown in the following PSF window.

=10l x|
school region alclifs alcanns | alc30ds | xmijlifs |xmjl2Zmos| xmj30ds [tick]lZ2mo al:l::i12m|:|| newwgt I wi I |
1 5.00 1.00 7.00 7.00 5.00 7.00 7.00 5.00 I8 9.00 2.00 9.52 116 =
2 5.00 1.00 6.00 3.00 2.00 7.00 6.00 3.00 0.00 0.00 9.52 115 _|
3 5.00 1.00 3.00 2.00 1.00 3.00 2.00 2.00 1.00 1.00 9.52 115
4 5.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 9.52 115
5 5.00 1.00 6.00 3.00 1.00 1.00 1.00 1.00 1.00 2.00 9.52 115
[ 5.00 1.00 5.00 4.00 4.00 6.00 1.00 1.00 0.00 0.00 9.52 115
Fi 5.00 1.00 6.00 5.00 3.00 5.00 4.00 2.00 2.00 0.00 9.52 115
8 5.00 1.00 3.00 3.00 1.00 1.00 1.00 1.00 0.00 0.00 9.52 115
9 5.00 1.00 7.00 3.00 1.00 7.00 6.00 3.00 0.00 1.00 9.52 115
10 5.00 1.00 5.00 4.00 3.00 2.00 1.00 1.00 0.00 1.00 9.52 115

conn 1nn Ann 2nn 1nn 1nn 1nn 1nn nonn nonn nca 11C ﬂ

Note that the -999999.00 is the default missing value of this data file. The variables are:

(0]

o

alclifs is the numerical response to the question “On how many occasions have you had
alcoholic beverages to drink in your lifetime? ”

alc12mos is the numerical response to the question “On how many occasions have you had
alcoholic beverages to drink in the past 12 months? ”

alc30ds is the numerical response to the question “On how many occasions have you had
alcoholic beverages to drink in the past 30 days? ”

xmijlifs is the numerical response to the question “On how many occasions have you used
marijuana in your lifetime? ”

xmj12mos is the numerical response to the question “On how many occasions have you used
marijuana in the past 12 months? ”

xmj30ds is the numerical response to the question “On how many occasions have you used
marijuana in the past 30 days? ”

tick12mo is the numerical response to the question “Within the last 12 months, how many
times have you received a ticket (or been stopped and warned) for moving violations? ”
accil2mo is the numerical response to the question “Within the last 12 months, how many
times you were involved in an accident while driving? ”

More details about the data are available at
http://webapp.icpsr.umich.edu/cocoon/ICPSR-STUDY/04019.xml.
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The model

The general purpose of multiple linear regression is to learn more about the relationship between
several independent or predictor variables x,---,X, and a dependent or criterion variable y. In

general, then, multiple linear regression procedures will estimate a linear equation of the form:

where £, is the intercept, g,,---, B, are the regression coefficients and & is the error term. The
multiple linear regression model to be fitted to the data in select.psf may be expressed as

y:ﬂ0+ﬁlxl+“.+ﬁpxp+g

accil2mo = g, + palclifs + g,alcanns + S,alc30ds + £, xmjlifs + . xmjl2mos + £, xmj30ds + &

where S, denotes the mean number of accidents in the past 12 months if no alcohol or marijuana is

used, f,,---, f; are unknown regression weights and ¢ denotes the error term.

The analysis

To fit the multiple linear regression model above to the data in select.psf, we proceed as follows.

O O O 0O O

Bl LISREL Windows Application - [select.PSF]

L'TJ File Edit Data Transformation | Statistics Graphs  Mulbilevel SurvewGLIM  Wiew Window Help

| Dl=|es|m| & |w|@|

W4 M| E R X

Daka Screening
Impute Missing Yalues ...
Mulkiple: Imputation. ..

Select the Open option on the File menu to load the Open dialog box.
Select PRELIS data (*.psf) from the Files of type: drop-down list box.

Browse for the file select.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open select.psf in a PSF window.
Select the Regressions option on the Statistics menu as shown below

=]
=18

02 (= [ [ || L [l P | =

w

K

Probit Regressions. ..

LISREL for Windows: PRELIS User’s Guide

school

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
Enn

regic

Equal Threshalds, .
Eix Threshalds, ..
Hermogeneity, Test ...
Mormal Scores. ..

3I|::3I]ds| xmilifs In(mj12m|:|s|

Factor Analysis, ..
Censored Regressions.., .
Logistic Regressions. ..

Two-Stage Leask-Squares. ..

Eootskrapping ...

Output Options ...

2.00
1.00
1.00
1.00
4.00
3.00
1.00
1.00
300
1.00

1.00
10n

7.00 £.00 4

3.00 200 |
1.00 1.00
1.00 1.00
E.00 1.00
5.00 4.00
1.00 1.00
7.00 E.00
2.00 1.00
1.00 1.00
2.00 1.00

a0 inn T

i

[ o [ 2

82



to load the Regression dialog box.
0 Select accii2mo from the variable list box.
o Click on the top Add button to transfer the selected variable to the Y variables list box.

0 Select the variables alclifs, alcanns, alc30ds, xmijlifs, xmj12mos, and xmj30ds from the variable
list box.

o0 Click on the bottom Add button to create the following dialog box.

x|

' wariables:

accil 2ma
Add >3 |
<< Remove |
Spntax . X
Hek12mo -"'—I = variables:

accilZmo alclits -
gt alcanns
ik ale30ds
<< Remove | urmlifs
w1 2moz
wmiddds =)
Output Dptionsl Cancel I Fiun |

To gelect more thah one wariable at a time,hold down the
CTRL key while clicking on the wariables ta be selected

0 Click on the Run button to open the text editor window for fitchol.out. A selection of this
output file is given below.

_ioi

acctilémo = 0.119  + 0.00355%alclifs + 0.0167Falcanns + 0.0499%alc30ds

Standerr (0.0359) (0.0165) (0.0236) {0.0215)
Z-values  3.310 0.216 0.710 2.319
P-values  0.001 0.829 0.478 0.020

- 0.00318%<mjlifs + 0.0687*xm)ilimos — 0.0523*xmj30ds

[0.0152) [(0.0z43) [0.0233)
-0.zo9 Z2.820 -Z2.2494
0.835 0.o00s5 0.0z25
+ Error, R®* = 0,0491 _I
Error Variance = 0.4z29

o
a | v A
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Two-stage least square example using US economy data

Two-stage Least Squares (TSLS) estimation often provides sufficient information to judge whether
a structural equation model is reasonable or not. TSLS estimates and the corresponding standard
error estimates may be obtained quickly, without iterations, for several typical structural equation
models and are useful especially in the early stages of investigation.

The data

Klein’s Model I (Klein 1950) is a classical econometric model, which has been used extensively as
a benchmark problem for studying econometric methods. It is an eight-equation system based on
annual data for the United States in the period between the two World Wars. It is dynamic in the
sense that elements of time play important roles in the model. The data file, klein.psf, is located in
the TUTORIAL subfolder of the LISREL installation. The first 10 observations of this file are shown
below.

=101 x]
ct [P | we | r | ke | B [we= ]| Tt | At Pt | kt | B2 [ vt | vt | Gt |

1 12.7| 255 -0.2| 1828 448 27 7.7 -10.0| 124 1625 455 282 406  B6.af

2 45.0 124 2953 19| 1826 456 29 38 90 168 1845 501 322 491 61
3 48.2. 168 341 52| 1845 501, 28 47 -80 184 1847 572 37.0, 554 &7
1 506 184 339 30| 1897 572 31 38 7.0 194 1927 571 370 G564 GBE
5 526 194 354 51| 1927 571, 32 &5 60 201 1978 610 386 587  E5
6 561 201 374 56 1978 610 33 70 50 195 2034 640 407 603 BB
7 56.2 196 373 42| 2034 640 36 67 -40 198 2076 644 415 613 76
] 573 198 392 30| 2076 644 37 42 30 211 2106 645 429 640 79
9 57.6) 211 4.3 51 2106 645 40 40 20 217 2157 670 453 670, B1
10 5.0 217 378 10| 2157 670 42 7.7 1.0 156 2167 612 421 577 84,

Al ﬂJ

The 15 variables in the data set are:

Ct is the aggregate consumption for year t.

Pt-1 is the total profits for year t-1.

Wwt* represents the private wage bill for year t.

It denotes the net investment for year t.

Kt-1 is the capital stock for year t-1.

Et-1 indicates the total production of private industry for year t-1.
wt** is the government wage bill for year t.

Tt is the taxes for year t.

At represents time in years from 1931, i.e. t-1931.

Pt is the total profits for year t.

Kt denotes the end-of-year capital stock for year t.

Et is the total production of private industry for year t.

O O 0O 0O 0O 0o 0O o o o oo
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0 Wt is the total wage bill for year t.
O Ytis the total income for year t.
O Gt is government non-wage expenditure for year t.

All these variables except for At are in billions of 1934 dollars. More details about this data set are
available in Klein (1950).

The model

Two-stage least squares (TSLS) is particularly useful for estimating econometric models of the
form

y=By+I'x+u

where y = (Y, ¥,,.- Yp)' is a set of endogenous or jointly dependent variables, x = (%, %, X;)'

is a set of exogenous or predetermined variables uncorrelated with the error terms
u=(u,U,,..,u,)",and B and I' are parameter matrices.

A typical feature of the above model is that not all y-variables and not all x-variables are included
in each equation. A necessary condition for identification of each equation is that, for every y-
variable on the right side of the equation, there must be at least one x-variable excluded from that
equation. There is also a sufficient condition for identification, the so-called rank condition, but this
is often difficult to apply in practice. For more information on the identification of interdependent
systems, see, e.g., Goldberger (1964, pp. 313-318).

The specific model to be fitted to the data in klein.psf may be expressed as

C=8+BR+B,R, +BWN+e,

where £, denotes the expected aggregate consumption in year t, g, S, and g, denote unknown
regression weights and &, denotes an error term.

The analysis

We now use the TSLS method to fit the model above to the data in klein.psf. We accomplish this as
follows.
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0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type: drop-down list box.
0 Browse for the file klein.psf in the TUTORIAL subfolder and select it.
0 Click on the Open button to open klein.psf in a PSF window.
0 Click on the Two-Stage Least-Squares option on the Statistics menu as shown below
=10 x|
D Elle Edit Data Transformation | Statistics Graphs  Muolklevel  SurveyGLIM Yiew  Window  Help =1
= e 2 Daka Screenin
J Dlil-lﬂ & |&|| ! meuteMissinggUalues...
14 4 »+ M |[£]_‘ G0 . 4 Multiple: Imputation, ..
Ct Pt-1 W Equal Thresholds... W= I Tt I At I Pt I Kt I Ei
1 127 Fix Threshalds, ., 2.7 77100 124 18286 g4
2 4500 124 Homageneity Test ... 24 39 90 169 1845 5_|
3 49.2 16.9 Mormal Scores... 24 47 -8.0 184 1847 5
41 h0.6 18.4 - 31 3.8 =70 194 1927 [
5 E26 194 PR Sl 32/ BB 60 201 1978 &
6 FE1 2071 e e 33 70 50 196 2034 6
7 FE.2| 196 S R e 36 67 40 198 207E 6
8 573 198 el e e e 37 42 30 211 2106 B
9 578 21 BenEhTE 40/ 4D 20 217 2157 B
10 EE0 217 lizicastagelieast, sataiesl, 4z 77 -1.0 156 2167 B
11 503 15F T 48 75 00 114 2133 5 _
lljc 11 4 Output Options .. [ =] =] 10 I0. N7 A LAI_‘
[ o [ 4
to load the Two-Stage Least-Squares dialog box.
0 Select the label ct in the variable list box.
0 Click on the top Add button to transfer the label Ct to the Y Variables list box.
0 Select the labels pt, Pt-1 and Wt in the variable list box.
o Click on the center Add button to transfer the label Pt, Pt-1 and Wt to the X Variables list
box.
o Select the labels wt**, Tt, Gt, At, Pt-1, Kt-1 and Et-1 in the variable list box.

0 Click on the bottom Add button to produce the following dialog box.
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o0 Click on the Run button to produce the text editor window for klein.out. A selection of the

Two-5Stage Least-Squares x|

Ct
Pt-1
Wit
It
K1
e
Tt
At
Pt
Kt
Et
it
't
Gt

Output O ptionsl

Add x> |
<< Hemove |

Add »» |
<< Bemave |

% wariables

Ct

# W ariables

Instrumental W ariables

W ”

Tt

Gt
R

t-

Kt-1 =l
Cancel | Syntax | Run |

To select more than one variable at a time, hold dovn the
CTRL key while clicking on the variables to be selected

klein.out is shown in the following text editor window.

ct
Standerr
Z—walues
P—walues

4 |

Error Variance =

Instrumental Variables:

Estimated Equations

16.555 + 0.0173%Pt +

(1.468) (0.131)
11.277 0.132
0.ooo 0.595

1.098

0.216%Pt-1 + 0.8510%Wt + Error,

(0.119)
1.814
o.a7va

KLEIN.OUT

=10l

(0. 0347
15.111
o.ooo

We** Tt Gt At Pt-1 Kt-1 Et-1

Rz

0.977
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Exploratory factor analysis example using psychological data

Exploratory factor analysis (EFA) is a technique often used to detect and assess latent sources of
variation and covariation in observed measurements. It is widely recognized that exploratory factor
analysis can be quite useful in the early stages of experimentation or test development. In an
exploratory factor analysis, one wants to explore the empirical data to discover and detect
characteristic features and interesting relationships without imposing any definite model on the
data. An exploratory factor analysis may be structure generating, model generating, or hypothesis
generating. ML estimates of factor loadings (unrotated, VARIMAX rotated or PROMAX rotated) are
provided. The number of factors may be specified manually or may be determined automatically
by PRELIS. In this section, we will demonstrate how PRELIS can be used to perform an EFA.

The data

Holzinger and Swineford (1939) collected data on twenty-six psychological tests administered to
145 seventh- and eighth-grade children in the Grant-White school in Chicago. Nine of these tests
are selected for this example. The data file, npv.psf, is located in the TUTORIAL subfolder of the
LISREL installation. The first 10 observations of the nine selected variables are given below.

B RE=TEY
YISPERC CUBES LOZENGES | PARCOMP SENCOMP WORDMEANI ADDITION ICOUNTDOTI SCCAPS I |

1 15.00 4.00 10.00 17.00 10.00 R3.00 gz2.00 156.00 -

2 33.00 22.00 17.00 8.00 17.00 10.00 B5.00 93.00 1595.00 _|
3 34.00 24.00 z22.00 11.00 19.00 19.00 R0.00 86.00 228.00
4 259.00 23.00 9.00 9.00 15.00 11.00 114.00 103.00 144.00
5 16.00 25.00 10.00 8.00 25.00 24.00 112.00 12z2.00 160.00
b 30.00 25.00 20.00 10.00 23.00 18.00 94.00 113.00 201.00
i 36.00 33.00 36.00 17.00 25.00 41.00 129.00 139.00 333.00
8 28.00 25.00 9.00 10.00 18.00 11.00 96.00 95.00 174.00
9 30.00 25.00 11.00 11.00 21.00 8.00 103.00 114.00 157.00
10 20.00 25.00 B.00 9.00 21.00 16.00 85.00 101.00 178.00

27 nn 2R NN RN 1innn 1R 0N 13n0n asnn 1n7 nn 137 NN ﬂ

VISPERC is the visual perception test score.

CUBES is the cubes test score.

LOZENGES is the lozenges tests score.

PARCOMP indicates the paragraph completion test score.
SENCOMP represents the sentence completion test score.
WORDMEAN is the word meaning test score.

ADDITION is the add test score.

COUNTDOT denotes the counting groups of dots test score.
SCCAPS is the straight and curved capitals test score.

© 0O O 0O OO o o o

More information on the data in npv.psf may be found in Holzinger and Swineford (1939).
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The mathematical model

The objective of exploratory factor analysis is to find, for a given set of response variables

x:(x1,~-~,xq)’, a set of underlying latent factors g:(gl,--.,gn)', fewer in number than the

observed variables. These factors are supposed to account for the intercorrelations of the response
variables in the sense that when the factors are partialed out no correlations between variables
should remain. The mathematical model can be expressed as

x=Af+9o

where A denotes an unknown parameter matrix, 8 denotes a vector of measurement errors,
E(§)=0, E(8)=0 and & is uncorrelated with &.

The specific model

The specific model to be fitted to the data may be expressed as

| VISPERC | [Ay A, A
CUBES Ay Ay A
LOZENGES | |4, A, Ay
PARCOMP | |4, A, A, |[Visua
SENCOMP |=| 4, 4, A, ||Verbal [+
WORDMEAN | | 4, 4, A || Speed
ADDITION | |4, 4, 4,
COUNTDOT | |4, Ay
SCCAPS doo Ay A

S HPEH S S S S

where A4,,4,, - 45, denote the unknown factor loadings and o,,6,,---0, are the measurement

errors. The specific EFA model above suggests that the psychological tests are indicators of the
latent variables visual ability, verbal ability and speed. A path diagram of this EFA model follows.
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—= COUNTDOT (*

—= SCCAPS

The analysis

We now use the data in npv.psf to illustrate how to perform an exploratory factor analysis
interactively.

0 Select the Open option from the File menu.
0 Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
o Browse for the file npv.psf in the TUTORIAL subfolder and select it.
0 Click on the Open button to open npv.psf in a PSF window.
0 Select the Factor Analysis option on the Statistics menu as shown below
1ol
D Elle Edit Data Transformation | Statistics Graphs  Mulblevel  SurveyclIM  Yiew  Window  Help 8] =l
L9 Data Screening
J DIE'.IQ 3 |&|@| ! Impute Missing Yalues ...
14 4 K M | H & ¥ = Multiple Imputation. ..
VISPERC | € i mrpechole, . COMP | SENCOMP [¥ORDMEAN AD
1 Ei Thresholds. .. 10.00 17.00 10.00 -
2 33.00 Homogeneity Test ... g.00 17.00 10.00 [
3 34.00 Mormal Scores... 11.00 19.00 19.00
4 29.00 - 5.00 19.00 11.00
5 16.00 T TR .00 25.00 24.00
B 50.00 Eememie] RS s 10.00 23.00 18.00
7 36.00 Lo e R EeElE e 17.00 25.00 41.00
8 26.00 Gl R o 10.00 16.00 11.00
q 30.00 i 11.00 21.00 &.00
10 20.00 e SR e R 9,00 21.00 16.00
11 27.00 Boctstrapping ... 10.00 16.00 13.00 _
Ll_l a0 nn e 1 nn 2 nn 11 nn Ll_‘
[ [ Y

to load the Factor Analysis dialog box.

o Select all the labels from the Vvariable List list box.
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0 Click on the select button to transfer all the labels to Select a subset of Variables box.
0 Activate the ML Factor Analysis radio button
0 Enter 3 in the Number of factors string field to produce the following dialog box.

x|
Yariable List: Select a subset of
TS ‘Wariables [Optional]:
WISPERC
CUBES
LOZEMGES
PARCOMP

SENCOMP
Select >» | WwORDMEAN
ADDITION
COUNTDOT
<4 Hemovel CCCAPS

% ML Factor Analysis
© MIMRES Factor Analysiz
£ Principal Component Analysis

Output O pti Mumber af Factors:
_Output Optons | Hhber ofFactors: [

™ Factor Scores

Cancel | Spntax I Fun

To zelect mare than one variable at a tirme, hald dovs the
CTRL key while clicking on the wariables to be selected

0 Click on the Run button to produce the text editor window for npv.out. A portion of this
output file is shown below.

NFY.OUT =10l x|
-
Promax-Rotated Factor Loadings
Factor 1 Factor 2 Factor 3 Unigue Var
WISZPERC 0.675 0.039 0.031 0.455
CUEES 0.531 —-0.013 -0.051 0.740
LOZENGES O.a70 0.064 —-0.0559 0.535
PARCCOMP o0.074 0.548 -0.045 0.z241
SENCOMP o0.oo7 0.505 0.058 0.30z
WORDME AN 0.083 0.796 -0.049 0.322 _l
ADDITICHN —-0.154 0.131 0.793 0.388
COUNTDOT 0.z00 —-0.145 o.774 0o.317
SCCAPS O.431 O.041 0.446 0.4568
o
4| | H A
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Processing ordinal variables

Observations on an ordinal variable represent responses to a set of ordered categories, such as a
five-category Likert scale. Ordinal variables do not have origins or units of measurements. Means,
variances, and covariances of ordinal variable have no meaning (Joreskog 2002a). In this section,
we illustrate how to use PRELIS to deal with ordinal variables.

Data preparation example using political action survey data

The data

Barnes & Kaase (1979) conducted a cross-national survey to obtain information on conventional
and unconventional forms of political participation in industrial societies. The survey is known as
the Political Action Survey. Two surveys were conducted. The first one was conducted between 1973
and 1975; and the second was obtained during 1980-81. The SPSS data file pasurvey.sav in the
TUTORIAL subfolder contains the responses to these statements for both surveys recorded for a
sample of 768 United States respondents. The first portion of the data file is shown in the following
SPSS Data Editor window.

pasuryey.say¥ - SP55 Data Editor 13 x|
File Edit “ew Data Transform Analyze Graphs Utlities Add-ons  ‘Window Help

(=S| ®| o] =& sl Fe=| B EE vlol
I |

NOSAYT | WOTING! |COMPLERT NOCARET| TOUCH1 |INTERES1| NOSAYZ | WOTINGZ |COMPLEX NOCAREZ| TOUCH2 IN'ﬂ

O e | D B —
[N TR W] SR AR N )

= b = LD RO DO R =

= L] = RO R RO RS R

[N ] i R SR
[N ] R N SV Ve
= bR = D) L =
[SUN TR R AUE N R AR N )
[SUYRN N ] L S SRR N
[RS AU AR R R ]
Lu R S D i NN B A N

2
3
2
2
2
2
1

1

/

4 [ * [\ Data View £ variskie view

|« | 3
4

|SPSS Processor is ready | | | |

The operational definition of political efficacy is based on the responses to the first 12 items of the
data set.

O NOSAY1 is the numerical answer to the statement “People like me have no say in what the
government does” in survey 1.

O COMPLEX1 is the numerical answer to the statement “Sometimes politics and government
seem so complicated that a person like me cannot really understand what is going on” in
survey 1.

O NOCAREL1 is the numerical answer to the statement “I don’t think that public officials care
much about what people like me think” in survey 1.
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O TOUCHZ1 is the numerical answer to the statement “Generally speaking, those we elect to
Congress in Washington lose touch with people pretty quickly” in survey 1.

O INTERESL1 is the numerical answer to the statement “Parties are only interested in people’s
votes but not in their opinions” in survey 1.

O NOSAY2 is the numerical answer to the statement “People like me have no say in what the
government does” in survey 2.

O COMPLEX2 is the numerical answer to the statement “Sometimes politics and government
seem so complicated that a person like me cannot really understand what is going on” in
survey 2.

O NOCARE2 is the numerical answer to the statement “I don’t think that public officials care
much about what people like me think” in survey 2.

O TOUCH?2 is the numerical answer to the statement “Generally speaking, those we elect to
Congress in Washington lose touch with people pretty quickly” in survey 2.

O INTERES?2 is the numerical answer to the statement “Parties are only interested in people’s
votes but not in their opinions” in survey 2.

The respondents had to respond to the statements above with one of:

agree strongly (recorded as 1)
agree (recorded as 2)

disagree (recorded as 3)
disagree strongly (recorded as 4)
do not know (recorded as 8)

no answer (recorded as 9)

O O 0O O 0O O

The 3 demographic variables in the data set are:

O AGE is the age of the respondent in 1974.
O GENDER is the gender of the respondent (1 for male and 0 for female).

O EDUCAT represents the education of the respondent (1 for compulsory level only, 2 for
middle level and 3 for higher or academic level).

In this section, we use this data set to illustrate how the following tasks are accomplished
interactively.

importing the SPSS data file
defining the variable types
assigning labels to the categories
defining the missing values

O O O O

LISREL for Windows: PRELIS User’s Guide 93



o0 performing data screening
0 dealing with missing values

We then use the imputed data to demonstrate the following tasks.

exporting the PSF to SPSS

conducting an equal thresholds test and computing matrices
conducting a fixed thresholds test and computing matrices
generating bootstrap samples

computing matrices

O O 0 o o

Importing the SPSS data file

We import the SPSS data file pasurvey.sav in the TUTORIAL subfolder as follows.

0 Open the main window of LISREL for windows by using the LISREL shortcut on the LISREL
program menu.

0 On the File menu of the main window, select the Import Data option as shown below

ol
’E Wiew Help

Tew Chrl+M Al?

Cpen. ., Chr4-Cr

Imnport Data. .

Prink Setup...

1 EFFICACY .PSF

2 dataex7.psf

3 Ct\Program Filesh.. \EX454.PTH
4 Ci\Program Filesh.. \EX45A,00T

Exit

Import external data MM 4

to load the Open dialog box.
0 Select the SPSS Data File (*.sav) option from the Files of type drop-down list box.

o0 Browse for the file pasurvey.sav in the TUTORIAL subfolder and select it to produce the
following dialog box.
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Look jni | (£ TUTORIAL =] & ® cf B

HoLZ, 5oy

File name: Ipasuwe_l,.l. zaw Open

File:s of type: |spss Diata File - HPIBM, & Sun Unis[* sav) j Cancel |

[~ Open as iead-anly

&

o0 Click on the Open button to load the Save As dialog box.
o0 Enter the name pasurvey in the File name string field to create the following dialog box.

Savens 2]
Savejn [ 3 TUTORIAL | = B ok B
|E] abc. PF |B|paTaEx7 PSR |B|fitchalz. psf |
|E| BRITAIN.PSF =] depress.psF |E)fitchalzsz.psF |
Q CHEST.PSF @ Depression. psf @ fitchol,. psf |
|El] CHESTCOR, PSP [l |E)fitchaleplt. P5F |
| 5] CHICKS. PSF | eFFicacy.PsF | &) fitchaldel PSF |
5] Cons.PSF | =) efficacycplt.PsF =] FITcHOLIMP. PSF |
|EI| CONTROL.PSF | =) efficacyimp.PsF | =) fitchaltis PsF |
|| DA TA100.PSF | =) ExPERIM. PSF =] FrTHESS.PSF |
1| | i
Filz narme: Ipasuwey Save I
Save as bype: I PRELIS Drata [ psf] = Cangel |/
o

o0 Click on the save button to open the following PSF window.

ol x|
NOSAY1 | VOTING1 |[2OMPLEX1[NOCARE1]| TOUCH1 [INTERES1| NOSAY2 | VOTING2 [SOMPLEX2]|NOCARE

1 2.00 100 100 100 1.00 3.00 2.00 2.00 94l

2 2.00 3.00 300 300 200 3.00 2.00 300 2.00 2]
3 300 200 200 300 300 3.00 300 2.00 200 20
4 2.00 200 100 100 200 1.00 200 2.00 200 20
5 300 2.00 200 3.00 300 3.00 3.00 2.00 2.00 3l
6 2.00 2.00 200 2.00 100 2.00 3.00 2.00 100 3l
7 300 100 200 2.00 200 2.00 2.00 2.00 300 al
8 2.00 100 200 2.00 100 1.00 300 300 1.00 2.
9 300 200 200 2.00 300 200 200 30 1.00 3l
10 2.00 2.00 300 100 100 1.00 2.00 2.00 2.00 2

\ﬁi

Al
Defining the variable types
Our next step is to specify the variable types for the variables in pasurvey.psf. All the variables

except for AGE are ordinal. When data are imported, the default variable type is ordinal. Thus, we
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only need to define AGE as a continuous variable. This is accomplished as follows.

0 Select the Define Variables option on the Data menu of the PSF window as shown below

M=
D Eile Edit | Data Transformation  Statistics  Graphs  Mulklevel  SurveyGlIM  Wiew  Window Help =
EAPEY Define Variables ... l
JD& Select VariablesiCases. .. ﬁlglil
I 4 Sork Case. ..
Insert Variable “OMPLEX1|NOCARE1 | TOUCH1 [INTERES1| NOSAYZ
1 Insert Cases 1.00 1.00 1.00 1.00 90[;‘
2 Delete Yariable 3.00 3.00 2.00 3.00 200
3 Delete Case z.00 3.00 3.00 3.00 3.0C
4 - 1.00 1.00 2.00 1.00 2.0C
5 lireight Cases... 2.00 2.00 3.00 3.00 300
~ Survey Design, .. P, e vy vy Hi.l_‘
Define variables MUM [SCRL %

to activate the Define Variables dialog box.

o Select the variable AGE from the variable list to activate all the buttons on the Define
Variables dialog box.

0 Click on the variable Type button to load the Variable Types for AGE... dialog box.
0 Activate the Continuous radio button to produce the following dialog box.

zl
 Drdinal
E : Cancel |

" Censored above
" Cenzored below
" Censored above and below [ Apply ta al

o0 Click on the OK button to return to the Define Variables dialog box.
0 Click on the OK button on the Define Variables dialog box to return to the PSF window.
0 Select the save option on the File menu to save the changes to pasurvey.psf.

Assigning labels to the categories

Each of the 12 political efficacy items has a maximum of six distinct numerical values. To assign
category labels AS, A, D, DS, DK, and NA (AS = Agree strongly, A = Agree, D = Disagree, DS =
Disagree Strongly, DK = Don’t Know and NA = Not Available) to the numerical values 1, 2, 3, 4, 8
and 9 respectively, we proceed as follows.

0 Select the Define Variables option on the Data menu of the PSF window as shown below
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i LISREL Windows Application - [pasurvey.psf]

DEiIe Edit | Data Transformation Statiskics Graphs  Mulbilevel  SurveyGLIM  MWiew  Window Help

=10l x|
=12

= | g Define Variables ...
JD& Select VariablesiCases. .. lé u ?
I 4 Sork Case. ..
Insert Yariable “OMPLEX1|NOCARE1 | TOUCH1 [INTERES1| NOSAYZ
1 Insert Cases 1.00 1.00 1.00 1.00 90[;‘
2 Delete Yariable 3.00 3.00 2.00 3.00 200
3 Delete Case 2.00 300 3.00 3.00 3.00
4 : 1.00 1.00 200 1.00 200
5 leight Cases. ., 2.00 3.00 3.00 3.00 300,
~ Survey Design, .. P, e vy vy Hi.l_‘
Define variables l_Wlﬁ “

to activate the Define Variables dialog box.

o Select the first 12 variables from the variable list to activate all the buttons on the Define

Variables dialog box.

O O O O

dialog box.

Category Labels for NOSA

A
Dielete

I~ Apply to all

Cancel

==

il .

dd

o0 Click on the OK button to return to the Define Variables dialog box.

Click on the category Labels button to load the Category Labels for NOSAY1... dialog box.
Enter the number 1 in the string box of value and enter AS in the Label string box.

Click on the Add button to assign AS as the label for the value 1.
Similarly assign the labels for the values 2, 3, 4, 8 and 9 respectively to obtain the following

0 Click on the OK button on the Define Variables dialog box to return to the PSF window.
0 Select the save option on the File menu to save the changes to pasurvey.psf.

Dealing with the missing values

Defining the missing values

We deliberately selected the cases without any missing values in survey 1. However, the 6 political
efficacy items in survey 2 contain values 8 and 9, which are actually codes to indicate missing
responses. We specify this as follows.

0 Select the Define Variables option on the Data menu of the PSF window as shown below
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£ LISREL Windows Application - [pasurvey.psf] — |EI|5|

D File Edit | Data  Transformation  Statistics  Graphs  Muolblevel  SurveyGLIM  Wiew  Window  Help - |5’ |5|
~ Define Yariables ... l
JD& Select VYariables)Cases. .. ﬁlﬂlﬂ
M 4 » Sork Case. .,
Insert Variable COMPLEX1|NOCARE1 | TOuCH1 [INTERES1| NOSAY2

1 Insert Cases 1.00 1.00 1.00 1.00 9.00«|
2 Delete Yariable 3.00 3.00 2.00 3.00 2o
3 Delete Case 2.00 3.00 3.00 3.00 3.0C
1 . 1.00 1.00 2.00 1.00 2.00
5 BATEif: BB 2.00 3.00 3.00 3.00 300,
~ Survey Design, .. g — P, g, ﬁi.l_‘

Cefine »ariables MUM [SCRL 4

to activate the Define Variables dialog box.

0 Select the first 12 variables and click on the Missing Values option to activate the Missing
Values for NOSAY1... dialog box.

0 Activate the Missing values radio button. Enter the values 8 and 9 in the first two string
fields.

0 Activate the Listwise radio button to produce the following dialog box.

Missing Yalues for NOSAY1 ... |
" Mo missing values
& Mizzing values Cerse] |

|2 2 |
L High
o I & I I~ Apply ta all
Global mizzing walue I I I
Low | High |
Deletion methods: & Lishwize ¢ Paivise

o0 Click on the OK button to return to the Define Variables dialog box.
0 Click on the OK button on the Define Variables dialog box to return to the PSF window.
0 Select the Save option on the File menu to save the changes to pasurvey.psf.

Listwise deletion

Next, we illustrate listwise deletion and the creation of a PSF which only contains the complete
cases in pasurvey.psf. This is accomplished as follows.

Select the Open option from the File menu.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file pasurvey.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open pasurvey.psf in the following PSF window.
Select the Output Options option on the Statistics menu as shown below

O O0OO0OO0Oo
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£ LISREL Windows Application - [pasurvey.psf] - |EI|5|

D File Edit Data Transformation | Statistics Graphs  Mulbilewel  SurveyGLIM  Wisw  Window  Help =] x|

N N Data Screening
J lelblﬂ xl&l@l ! Impute Missing Yalues ...
I 4 » M | H & K X Multiple Imputation, ..
NOSAY1 | VOT  goual Thresholds. . E1| ToucH1 [INTEREST| NOSA
1 Fix Thresholds. .. .0 1.00 1.00 eS|
2 2.00 Homogensity Test ... i 2.00 .00 i
3 3.00 Mormal Scores. .00 3.00 3.00 ;
4 2.00 .00 2.00 1.00
5 3.00 iy el 00 3.00 3.00
6 2.00 TR REETERETET 0 1.00 2.00 i
7 3.00 Ll (A e T 00 2.00 2.00 ;
8 2.00 EfelafE R e 00 1.00 1.00 '
9 3.00 S 00 3.00 5.00
10 200 Two-Skage Least-Squares... o 1.00 1.00 :
11 3.00 S —— .00 2.00 200 =
LI_I Qutput Options LI_‘

[ e [

to obtain the Output dialog box.
0 Check the Save the transformed data to file check box in the Data section.
o0 Enter the name pasurveycplt.psf in the corresponding string field to create the following

dialog box.
output x|
— Mament b atri Data
Il:ovaliances LI ¥ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data |pasurveycplt.psﬂ

I "width of fields: |1 2]
~ Means Mumber of decimals: IE

[~ Save to file:

I Mumber of repetitions: |1

™ Rewind data after each repetition

—Standard Devigtions————————————— L
™ Save to file: ™ Prirt bivariate frequency tables

I ¥ Print testz of underlying bivariate normality

I | Eesfarm bests of multivarate nermalit:
—Azymptatic Covariance katrix

[ Save tofile I Print in output I wide print
I + Random seed

1~ Set seedto |1 23456

—Azumptotic Y arnances
[ Save tofile: [ Print in output

I ok I Cancel |

0 Click on the OK button to produce the text editor window for pasurvey.out. A selection of
this output file is shown below.
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|

Total Sample Size = TEE
HNuwber of Missing Values u] 1
Nurber of Cazes 715 34

Listwise Deletion

Total Effective Sample Size = 718

pasurvey.OUT

The file pasurveycplt.psf, which contains 718 observations, is saved in the same subfolder as that

of pasurvey.psf. To view this data set, we proceed as follows.

O 00O

Select the Open option from the File menu.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file pasurveycplt.psf in the TUTORIAL subfolder and select it.
Click on the open button to open the following PSF window.

' pasurveycplt.PSF

YOTING1 |[COMPLEX1|NOCARE1 | TOUCH1 [INTERES1| NOSAY2 IVOTING:Z IDOMPLEXEINOCAF\E:ZI TOU

NOSAY1

3.00
2.00
3.00
2.00
3.00
3.00
2.00
3.00
1.00

=W:O‘HU'JU'IA.UJN—‘

—y

K1

=lolx|

3.00 3.00 3.00 2.00
2.00 2.00 3.00 3.00
2.00 1.00 1.00 2.00
2.00 2.00 3.00 3.00
2.00 2.00 2.00 1.00
1.00 2.00 2.00 2.00
3.00 2.00 2.00 3.00
2.00 3.00 1.00 1.00
2.00 1.00 1.00 2.00
1.00 1.00 1.00 1.00

Imputation by matching

3.00
3.00
1.00
3.00
2.00
2.00
3.00
1.00
2.00
1.00

2.00
3.00
2.00
3.00
3.00
2.00
3.00
2.00
3.00
3.00

3.00
2.00
2.00
2.00
2.00
2.00
3.00
2.00
2.00
3.00

2.00
2.00
2.00
2.00
1.00
3.00
1.00
2.00
2.00
2.00

2.00
2.00
2.00
3.00
3.00
3.00
3.00
2.00
2.00
3.00

=
[

Missing values can be handled by choosing pairwise or listwise deletion. PRELIS offers another
possible way to handle missing values, namely imputation by matching. The value to be substituted
for the missing value for a case is obtained from another case that has a similar response pattern
over a set of matching variables (see Joreskog & S6rbom 1999, pages 153-158). We impute the
missing values in the second survey by matching the patterns from the first survey in pasurvey.psf

as follows.

O O0OO0OO0O0o

Select the Open option from the File menu.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file pasurvey.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open pasurvey.psf in the following PSF window.
Select the Impute Missing Values option on the Statistics menu of the PSF window as

shown below
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Ei LISREL Windows Application - [pasurvey.psf] - |EI|5|

DEiIe Edit Data Transformation | Statistics  Graphs  Mulkilewel  SurveyGLIM Miew  Window  Help =R

J DI@'EI.I }{I&ll_j Data Screening

Impute Missing Yalues ...

14 4 + M | H & ¥ X Multiple Imputation. ..
NOSAY1 | VOT  gqual thresholds. . E1| ToucH1 INTEREST| NOSAY2 |
1 Fix Threshalds. .. 0o 1.00 1.00 9.00] ]
2 2.00 Homogeneity Test .. 0o 2.00 3.00 200 |
3 3.00 Mormal Scores... a0 3.00 3.00 3.00
r] 2.00 . il 2.00 1.00 2.00
5 3.00 PR (Rl fili] 3.00 3.00 3.00
6 200 e e, . .00 1.00 200 3.00
7 3.00 B e e fili] 2.00 2.00 2.00
8 2.00 el S e fili] 1.00 1.00 3.00
q 3.00 AR S an 3.00 3.00 3.00
10 2.00 Two-Stage Least-Squares.. ') 1.00 1.00 2.00
i Ann T nn 21N 210 El nnL';l
Impute Missing Values Qutput Dptions ... =

to activate the Impute Missing Values dialog box.

0 Select the variables NOSAY2, ... , INTERES2 from the variable list box and then click on the
upper Add button to transfer all the variables to the Imputed variables list box.
0 Select the variables NOSAY1, ... , INTERESL1 from the variable list box and then click on the

lower Add button to obtain the following dialog box.

x
Imputed variables:
NOSAYZ -
Add > | WOTINGZ =
COMPLEXZ
= MWOCAREZ |
<< Hemave | TOUCHZ
INTERES2 =)
 atching variables:
=1 |NOS&Y1 -
i |WOTING
COMPLEX1
NOCARET
<< Bemaove TOUCHT —
INTERES1 =)
W ariance ratio 05 .
Output Options |
& List all
oL . .
List only successhul imputations ﬂl
£ Skip the entire listing of cazes
Cancel | Fun |
To select mare than one waniable at a time,hold down the
CTRL key while clicking on the wariables to be zelected

0 Click on the Output Options button to obtain the Output dialog box.
0 Check the Save the transformed data to file check box in the Data section.

o0 Enter the name pasurveylBM.psf in the corresponding string field to produce the following
dialog box.
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output x|

— Moment b atri Data
I Covariances j ¥ Save the transformed data to file:

[ Savetofile: [~ LISREL system data |pasuwe_l,llBM.psﬂ

I ‘width of fields: I'I 5
~Mears MHumber of decimals: IE

[~ Savetafile:

I Murnber of repetitions: |1

I Rewind data after each repetition

—Standard Devistions———————————— o
™ Savetofils: [ Print bivariate frequency tables

I ¥ Print tests of underlying bivariate namnali

I Perform tests of multivariate normality

—Agymptatic Covariance katrix I wi .
[ Save tofile: I Frint in output WD i
I + Random seed

o " Set seed o |123458
—Azymptatic Warances———————————————

[~ Save to file: [~ Print in output
I ak I Cancel |

o0 Click on the OK button to return to the Impute Missing Values dialog box.

0 Click on the Run button on the Impute Missing Values dialog box to produce the text editor
window for pasurvey.out. A portion of this output file is shown below.

=10l x|
=

COMPLEXEZ NOCAREZ TOUCHZ INTERESZ AGE GENDER EDUCAT

4 1a 19 =0 u] ] u}

Imputations for NOSAT:2

Case 1 not imputed becsuse of Variance Ratio = 0.719 (NM= 51
Case 85 not imputed becsuse of Variance Ratio = 0.655 (NH= Z5]
Case 104 imputed with wvalue 4 [(VWariance Ratio = 0.000), NM= 1
Case 453 not iwputed because of Variance Ratio = 0,722 (WNM= 207
Case 462 imputed with value 3 [Wariance Ratio o.oog) , MNM=

Case 547 imputed with wvalue 3 (Variance FRatio a.oo0) , NH= 3

o
4] | H

After the imputation, the data file pasurveyibm.psf has 739 observations with no missing values
and is saved in the same subfolder as that of pasurvey.psf. To view the imputed data set, we
proceed as follows.

Select the Open option from the File menu.

Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
Click on the open button to open the following PSF window.

O O0OO0Oo
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ioixi

NOSAY1 | VOTING1 |[COMPLEXT|NOCARET | TOUCH1 [INTERES1| NOSAY?2 IVOTINGZ ISOMPLEXZINOCAREZ'I

1 3.00 3.00 3.00 2.00 3.00 2.00 3.00 2.00 200

2 3.00 200 2.00 300 3.00 300 3.00 200 2.00 200 _I

3 2.00 200 1.00 1.00 2.00 1.00 2.00 200 2.00 200

4 3.00 2.00 2.00 3.00 3.00 3.00 3.00 2.00 2.00 3.00

5 2.00 2.00 2.00 2.00 1.00 2.00 3.00 2.00 1.00 3.00

b 3.00 1.00 2.00 2.00 2.00 2.00 2.00 2.00 3.00 3.00

7 3.00 3.00 2.00 2.00 3.00 3.00 3.00 3.00 1.00 3.00

8 2.00 200 3.00 1.00 1.00 1.00 2.00 200 2.00 200

9 3.00 200 1.00 1.00 2.00 200 3.00 200 2.00 200

10 1.00 1.00 1.00 1.00 1.00 1.00 3.00 3.00 2.00 300 -
Ll Bl

Data screening

To screen the data in pasurvey.psf, we proceed as follows.

0 Select the Open option from the File menu.

0 Select the PRELIS Data (*.psf) option on the Files of type drop-down list box.
o Browse for the file pasurvey.psf in the TUTORIAL subfolder and select it.

0 Click on the open button to open the following PSF window.

0 Click on the Data Screening option on the Statistics as shown below

1ol
D Eile Edit Data Transformation | Statistics Graphs  Mulkilevel SurveyGLIM  Wiew  Window  Help — |ﬁ||i|
== Data Screening
J Dlililﬂ xl&llﬁl ij Impute Missing Yalues ... i
I 4+ M | M E % = tultiple Imputation. ..

NOSAY1 | VOT  gqual Thresholds... E1| ToucH1 [INTERES1| NoSAY2 |
1 Fix Threshelds. .. 00 1.00 1.00 9.00 ;I
P 2.00 Hormogensity Test ., oo 2.00 3.00 2.00 _I

3 3.00 Mormnal Soores. . an 3.00 3.00 300

4 2.00 } li] 2.00 1.00 2.00

5 3.00 FeiE? s 0 .00 5.00 3.00 3.00

b 2.00 Censared Regressions. . 00 1.00 2.00 3.00

7 3.00 Logistic Regressians... 00 2.00 2.00 2.00

8 2.00 EfelafE R =S B 00 1.00 1.00 3.00

] 3.00 Begressians. . .00 3.00 3.00 3.00

10 200 Two-Stage Least-Squares. .. o 1.00 1.00 200
o 20n S nn 20N 20N 3 nnLlll
SUrMmaries Qutput Options .. l_Wlﬁ 2

to produce the text editor window for pasurvey.out. A selection of this output file is shown
below.
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_inix]

HNunber of Missing Values per Variable

NOSZAYTL WOTING1 COMPLEX1L NOCAREDL TOWCH1 INTEREZ1 MNOSATZ WOTINGEZ
______ o o o o o o & 1 .
HNunber of Missing Values per Variable
COMPLEXZ NOCAREZ TOUCHE INTERESZ AGE GENDER EDTUCAT
"""" s+ 16 13 20 o o o

DPistribution of Missing Values

Total Sample Size = T6E
Nunkber of Missing Values u] 1 2 3 4 5 [
Nurber of Cazes 715 34 1z 1 u] u} 3

o
4| | H

A histogram for each variable is also printed in the output file. The histogram for NOSAY1 is shown
below.

-inix

Tnivariate Distributions for Ordinal Variahles

NO3AY]1 Freguency FPercentage Bar Chart

A3 59 7.7 aooooo
a 216 258.1 00000000000000000000000
D 437 56.9 O0000000000000000000000000000000000000000000000
s 13 7.3 aooooo
4 | 3

Exporting the PSF to SPSS

The steps below may be used to export the data in pasurveyibm.psf to an SPSS data file.

Select the Open option on the File menu to load the Open dialog box.
Select PRELIS data (*.psf) from the Files of type: drop-down list box.
Browse for the file pasurveyibm.psf in the TUTORIAL folder and select it.
Click on the Open button to open pasurveyibm.psf in a PSF window.
Select the Export LISREL Data option on the File menu as shown below

O O O 0O O
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ki LISREL Windows Application - [pasurveyIEM.PSF] - o] =l

W Edit Data Transformation Statistics Graphs  Muoltlevel  SurveyGLIM  Wiew  Window Help =1 =l
e Chrl+m

_'l Cpen. .. Chrl+0 l_j@ @M

J_|‘ Irnpork Data, .

R CinortilRLData G1_|COMPLEX1|NOCARET | TOUCH1 |INTERES1| NOSA®

n i”f: SR [T 3.00 300 2.00 300 eS|

] = 2.00 2.00 3.00 3.00 3.00 i

. o 2.00 1.00 1.00 2.00 1.00

| mrint cti+r | 2.00 2.00 3.00 .00 3.00

| Print Preview 2.00 2.00 2.00 1.00 2.00

| Frint Sehup., 1.00 200 2.00 2.00 2.00

. 3.00 2.00 2.00 3.00 3.00

| LpasurveyIBMPSE 2.00 .00 1.00 1.00 1.00

[ ZpasurveycplhPsk 2.00 1.00 1.00 2.00 2.00 :

| ElEEERER 1.00 1.00 1.00 1.00 1.00 :

| dpasurvey.psf 2.00 2.00 1.00 2.00 2.00 =
Exit oan aan an 2an San Ll_‘

[ o [

to load the Save As dialog box.
0 From the Save as type drop-down list box, select the SPSS for Windows (*.sav) option.
0 Enter pasurveylBM in the File name string filed to generate the following dialog box.

savers 21|
Savejn: | 3 TUTORIAL =] « ® cF B

EDATALON.SAY  [Ejtest.sav

e
pasUrvey, sav

File: narne: |pasurveplBM Save

Save as lype: ISF'SS for Windows [ zav) LI Cancel |

i

o Click on the save button to save the new SPSS data file as pasurveyibm.sav in the
TUTORIAL subfolder.

A portion of the sPsSs data file pasurveyibm.sav is shown in the following SPSS Data Editor
window.
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pasurveyIBM.sa¥ - SPSS Data Editor O] x|

File Edit Yew Data Transform Analvze Graphs Utiities Add-ons Window Help

=28 = o[« =r] l Fel SlsF Sl

|‘I:NDSAY1 |2
NOSAaYT [ WOTINGT |COMPLEX] NOCARET| TOUCH! | INTEREST| MOSAYZ | WOTINGZ |COMPLEXA NOCAREZ| TOUCH2 IN'ﬂ

Po| Q| k2| Q0| R LD
P B 2| Q0 = |
Po| b = | Q0| R | D
QR R L0 = | L
NR N SR LR R N U
UMY I NS N N SN N
el SN R N SRR ]
VRV NSV AV S ]
A B RO RO = B BD

bl 20 ol By R )
A O N N R R ) T

3
2
2
2
2
1

2
/

<[ * |\ Data View £ variable View

K | 3
¥

|SPSS Processor is ready | | | |

Thresholds

An ordinal variable z may be regarded as a crude measurement of an underlying unobserved or

unobservable continuous variable z' . For example, a four-point ordinal scale may be
conceptualized as:

if Z <qa,, zisscored 1,

if o <Z<a,, zisscored?,
if «,<Z <a,, zisscored3,
if  a,<Z, zis scored 4,

where ¢, < a, < a, are threshold values for z . It is often assumed that Z' has a standard normal

distribution, in which case the thresholds can be estimated from the inverse of the normal
distribution function (Jéreskog & Sérbom 1999).

Equal thresholds test and compute polychoric correlations

To perform an equal thresholds test for the repeated measures in pasurveyibm.psf and to compute
the corresponding polychoric correlation matrix, we proceed as follows.

Select the Open option on the File menu to load the Open dialog box.

Select PRELIS data (*.psf) from the Files of type: drop-down list box.
Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open pasurveyibm.psf in a PSF window.

Select the Equal Thresholds option on the Statistics menu as shown below

O O O 0O O
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i LISREL Windows Application - [pasurveyIEM.PSF] ] 551

DEiIe Edit Data Transformation | Statistics  Graphs  Mulklewel  SurveyGLIM  Wiew  Window Help =]

| oo ] Data Screening
J lel.lﬂ xl&ll —j Impute Missing Yalues ...
4 4 ¢ M | & X X Multiple: Imputation. ..

NOSAY1 | VOT purzmeprmemm [E1 | ToucH1 |INTEREST| NOSAY2 |
1 Fix Threshalds. .. .0 2.00 3.00 200
2 3.00 Homogeneity Test ... .00 3.00 3.00 300 |

3 2.00 ﬂormal SCOFES, .. oo 2.00 1.00 2.00

4 .00 . .00 3.00 3.00 3.00

5 2.00 im0, .00 1.00 2.00 3.00

B 3.00 e 00 2.00 2.00 2.00

7 3.00 LDEEE (RS 0: 00 3.00 3.00 3.00

8 2.00 e 00 1.00 1.00 2.00

9 3.00 Begressions... .00 2.00 2.00 3.00

10 1.00 SR (SRS | i 1.00 1.00 300
o 20 Bl R oo nn 210 21N 1 nnLlLI
Equal Thresholds Output Options ... l_Wlﬁ 5

to load the Equal Threshold Test dialog box.

Select the labels NOSAY1 and NOSAY2 in the Ordinal Variables: variable list.
Click on the Add button to add the line ET NOSAY1 NOSAY?2 to the syntax box.
Select the labels COMPLEX1 and COMPLEX2 in the Ordinal Variables: variable list.
Click on the Add button to add the line ET COMPLEX1 COMPLEX2 to the syntax box.
Select the labels NOCARE1 and NOCARE?2 in the Ordinal Variables: variable list.
Click on the Add button to add the line ET NOCARE1 NOCARE?2 to the syntax box.
Select the labels TOUCH1 and TOUCH?2 in the Ordinal Variables: variable list.
Click on the Add button to add the line ET TOUCH1 TOUCH2 to the syntax box.
Select the labels INTERES1 and INTERES? in the Ordinal Variables: variable list.
Click on the Add button to add the line ET INTERES1 INTERES?2 to the syntax box.
Check the Save thresholds to check box.

Enter the name pasurvey.th for the text file for the thresholds in the string field to produce
the following dialog box.

O O OO0 O OO0 0Oobo oo o
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Equal Threshold Test x|

Ordinal %ariables: Cancel | Rur

Oukput Dptionsl Suntax |

Add

LI Hemoyve |

ET MOS&YT NOS&Y2

ET VOTINGT VOTINGZ

ET COMPLE=1 COMPLE2
ET NOCARETNOCAREZ
ET TOUCH1 TOUCHZ

ET MOSAYZ INTERESZ

¥ Save thesholds to
|pasurvey.th

Ta zelect more than ane variable at a bime, hald down
the CTRL key while clicking on the variables to be
selected

0 Click on the Output Options button to load the Output dialog box.

0 Select the Correlations option from the drop-down list box in the Moment Matrix section to
obtain the following dialog box.

output x|

— Moment b atri Data

Correlations [~ Save the transformed data to file:

[~ Savetofie: [~ LISREL system data |

I ‘width of fields: I'I 5
~Mears MHumber of decimals: IE

[~ Savetafile:

I Murnber of repetitions: |1

I Rewind data after each repetition

—Standard Devistions———————————— o
™ Savetofils: [ Print bivariate frequency tables

I ¥ Print tests of underlying bivariate namnali

I Perform tests of multivariate normality

—Agymptatic Covariance katrix I wi .
[ Save tofile: I Frint in output WD i
I + Random seed

o " Set seed o |123458
—Azymptatic Warances———————————————

[~ Save to file: [~ Print in output
I ak I Cancel |

o0 Click on the OK button to return to the Equal Threshold Test dialog box.

0 Click on the Run button to produce the text editor window for pasurveyibm.out. A section
of this output file is shown below.
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pasurveyIBM.OUT ] 21
-
Total Sample J3ize = 739
Univariate Marginal Parsmeters _J
Varisble Mean St. Dev. Thresholds
MOSATL 0.00o i.000 -1.415 -0.377 1.444
VOTINGL -0.047 1.081 -1.108 0.0zs 1.822
COMPLEX1 —-0.032 i.050 -1.095 0.6068 1.754
NOCAREDL —-0.038 i1.07¢ -1.31:2 o.0zZz 1.551
TOUCHL a.060 i1.082 -1.112 a.500 2.453
INTERES1 0.00o i.000 -1.102 o.zo7 2.0458
OSATE 0.336 i.059% -1.545 -0.1689 1.5855
VOTINGEZ o.047 o.91:z -1.106 0.0Z5 1.822
COMPLEZZ 0.032 0.947 -1.09%5 0.6086 1.754
NOCAREZ 0.038 0o.9z1 -1.31:z2 o.0z2z 1.851
TOUCHEZ —0.060 o.910 -1.11z2 0.500 Z2.453
INTERERZ -0.336 0.937 -1.545 -0.169 1.885
GENDER 0.00o 1.000 0o.059
EDTUCAT 0.00o i.000 -0.795 0.644
-
a1 M A

Fixed thresholds and compute polychoric correlations

To fix the thresholds of the repeated measures in pasurveyibm.psf and compute the corresponding
polychoric correlation matrix, we proceed as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type: drop-down list box.
o Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
o0 Click on the Open button to open pasurveyibm.psf in a PSF window.
0 Select the Fix Thresholds option on the Statistics menu as shown below
=T
D Eile Edit Data Transformation | Statistics Graphs  Mulkilewel  SurveyGLIM  Wiew  Window  Help =1
£ e =) [rata Screening
J Dlil.l.J s |&|| ;1 Impute Missing Yalues ...
4 + M | 0 & ¥ X Multiple Imputation. ..
NOSAYT | VOT  goua thresholds. . E1| ToucH1 |INTERES1| NOSAY2 | v
1 Eix Thresholds. .. . 2.00 3.00 2.00 -
2 3.00 Homogeneity Test ... .an 3.00 3.00 a0
3 2.00 Narmal Scares... .on 2.00 1.00 2.00
4 3.00 . 0 3.00 3.00 3.00
5 2.00 IR Al 0 1.00 2.00 3.00
B 3.00 (CamemE s s . il 2.00 2.00 2.00
7 3.00 Ll REErEaEl o .00 3.00 3.00 3.00
8 2.00 el RS e 00 1.00 1.00 2.00
9 3.00 (B S an 2.00 2.0 2.00
10 1.00 Luo-StageleastSquares... | 1.00 1.00 3.00
" 2.00 S —— 0 2.00 2.00 1.00 Llﬂ
Fix Thresholds... CEWRE QTS oo l_Wlﬁ i

to load the Fix Thresholds dialog box.
0 Select the first 12 variables in the Ordinal Variables: variable list box.
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o Click on the Add button.

0 Enter the name pasurvey.th for the text file that contains all the thresholds in the string field
to produce the following dialog box.

Fixt Thresholds x|
Ordinal variables: Cancel I Fun I

Output Options | Syntax |

T
INTERESZ
AGE

GENDER
EDUCAT - Remove |

Fix threshold for MOS45 j

Fix threshald for YOTING
Fix threzhold for COMPLE>1
Fix threshold for WOCARET
Fix threshaold for TOUCHT
Fix threshold for INTEREST
o

id
o e lemd A fme RITTS AN

File that contains threshaolds

|pasurvey.th

To select maore than one wariable at a tine,hold dowe the
CTRL key while clicking aon the variables to be selected

0 Click on the Output Options button to load the Output dialog box.

0 Select the Correlations option from the drop-down list box in the Moment Matrix section to
create the following dialog box.

X
— Mament b atri Data
Correlations [ Save the transformed data to file:
[~ Savetofie: [~ LISREL system data |
I "width of fields: |1 2]
~ Means Mumber of decimals: IE
[~ Save to file:
I Mumber of repetitions: |1
™ Rewind data after each repetition
— Standard Deviations o
I~ Save to file: I~ Frint bivariate frequency tables
I ¥ Prirt tests of underlying bivariate nomality
I Perform tests of multivariate normality
—Azymptatic Covariance katrix i )
[ Save tofile I Print in output wide print
I + Random seed
) ) " Setzeedto |1 23456
—Asymptotic Wanances—————————————
[ Save tofile: [ Print in output
I ok I Cancel |

0 Click on the Ok button to return to the Fixed Threshold Test dialog box.
0 Click on the Run button to produce the text editor window for pasurveyibm.out. A portion
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of this output file is shown below.

o
Correlation Matrix
NOZAY1 WOTING1 COMPLEXE1 NOCAREDL TOICHL INTERES1
MOSAT1 1.000
VOTING1 0.455 1.000
COMPLEE1 0.440 0.zzz 1.000
NOCAREL 0O.678 0.3z1 0.417 1.000
TOUCHL 0.505 0.z51 0.347 0.674 1.000
INTERES1 0o.551 0.3z0 0.378 0. 693 0o.764 1.000
MNOSAYZ 0.463 0.255 O0.2Z28 0.401 0.283 0.331 _J
VOTINGZ o.z70 o.467 0.277 0.z239 0.z246 0.z28z2
COMFPLEXZ o.z27z2 0.234 0.464 0.z44 0.155 0.21z
NOCAREZ 0.457 0.z251 0.z286 0.503 0.408 0.464 -
a | v A

Bootstrapping

Bootstrapping is the method of drawing random samples from an original sample. We now use
pasurveyibm.psf to illustrate how to obtain bootstrap samples with PRELIS. Suppose we want to
draw 100 samples of size 50 and study the correlation matrices of these 100 samples. This is
achieved as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type: drop-down list box.
o Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
o0 Click on the Open button to open pasurveyibm.psf in a PSF window.
0 Select the Bootstrapping option on the Statistics menu as shown below
=
D File Edit Data Transformation | Statistics Graphs  Mulkilevel  SurveyGLIM  Wiew  Window  Help _|ﬁ||5|
N N Daka Screening
J Dlgl.l.J xl&l@l -j Impute Missing Yalues ...
M 4 F M | H & % X Multiple Imputation. ..
NOSAY1 | VOT  gqual Thresholds. . E1| ToucH1 INTERES1| NOSAY2 [ v
1 Eix Thresholds. .. .0o 2.00 300 200 |-
2 3.00 Homogeneity Test ... .0 3.00 3.00 3000
3 2.00 Mormal Scores. .. .0 2.00 1.00 2.00
1 3.00 : .00 3.00 3.00 3.00
5 2.00 PR Rl .00 1.00 2.00 3.00
B 5.00 e et .00 2.00 2.00 2.00
7 300 Logistic Regressions. .. o0 300 300 300
8 2.00 Brabit Regressions... 00 1.00 1.00 2.00
] 3.00 Begressions... .00 2.00 2.00 3.00
10 100 Lo SR LeE oSS | il 1.00 100 300
. 2.00 T . 2.00 2.00 1.00 Llﬂ

Output Options .. I MM [SCRL

to load the Bootstrapping dialog box.
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0 Check the All the MA-Matrices check box.

0 Enter the name pasurveyBT.cor in the corresponding string field to produce the following

dialog box.
5I
Mumber of bootstrap zamples 00
Sample fraction IED
Save: Filename:

[V &l the MA-matrices
[~ A&l the mean vectors

[~ Allthe standard deviations

Output Dptionsl Cancel I Syntax | Run

Ipasuwe_l,lB T.cor

Imefile

| sdlfle

Check the Set seed to radio button.

O O O O

box.

—Marnent b atri

Click on the output Options button to load the Output dialog box.
Select the Correlations option from the drop-down list box in the Moment Matrix section.

I Carrelations - |

[~ Savetofile: [~ LISREL system data

Data

[~ Save the transformed data to file:

Width of fields: I‘I 5

Murnber of decimals: IE

—Means
[~ Save to file:

Murmber of repetitions: |1

—Standard Deviations —————
[ Save to file:

I Rewind data after each repetition
[ Prirt bivariate frequency tables

[V Prirt tests of underlying bivariate nomality

—Azymptatic Covariance katriz
[~ Save tofile: ™ Print in output

™ Perform tests of multivariate normality
I~ “wide print
" Random seed

—Azymptotic Vanances—————————————
[~ Savetafile: [ Pritat iy oakpuat

= Setseedic [56719

ak. I Cancel |

X

o0 Click on the OK button to return to the Bootstrapping dialog box.
0 Click on the Run button to produce the text editor window for pasurveyibm.out. A portion

of this output file is shown below.
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One may set the random number generator seed, so that this run can be replicated exactly.
For this example, we enter 56719 in the Set seed to box to produce the following dialog
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e pasuryeyIBM.OUT

Bootstrap Correlation Matrix

HMOSAT1
WOTINGL
COMPLEX1
NOCAREL
TOUCHL
INTEREZ1
HNOSAYZ
WOTINGE
COMPLEZZ

NOCAREZ
TETTTHES

|

NOZATL

2000000000
[}
w
[m]

VOTING1

.ooon
L3235
L3168
274
L3168
265
. 518
242

250
22C

200000000k

=101 %]

COMPLEXL NCOCAREL TOUCHL INTERES1
1.000
o.409 1.000
0.347 0.679 1.000
0.376 0.890 0.766 1.000
0.235 0.40z 0.z294 0.338
0.311 o.zve 0.254 0.313
0.455 0.244 0.164 0.215
0.z274 0.497 0.409 o.
n_1ed n _=ocg n_as1 n

The 100 correlation matrices are saved to the text file pasurveybt.cor. We access this file as

follows.

O O O O

correlation matrices, each with

p

Select the Open option on the File menu.
Select the All Files (*.*) option on the Files of type drop-down list box.
Browse for the file pasurveyBT.cor in the TUTORIAL subfolder and select it.

Click on the oOpen button to open the text file pasurveyBT.cor, which includes 100

x(p+1)
2

=120 elements, where p=15 is the number of

variables. The correlation matrices for the first two bootstrap samples are shown below.

0| x|
O.100000401 0.546453D+00 0.10000D04+01 0.40371Dp400 0.32589D400 0.10000D401 =
0.603Z25D0400 0.40545D+00 0.42Z23Z2D+00 0.10000D4+01 0O.54=275D4+00 0.31575D4+00 —
0.32506D+00 0O.74755D+00 0.10000D+01 0.51217D+00 0.400590+400 0.41302D+00
O.770230400 0.745810D+00 0.10000D4+01 0.45305D400 0O.34325D400 0.24834D400
0.395030400 0.29455D+00 0.34400D+00 O0.10000D4+01 0O.27544D4+00 0.49726D4+00
0.22495Dp+00 0.27679D+00 0.Z22635D+00 0.235351D+00 0.51564D+00 0.10000D+01
0.29169D0400 0.29335D+00 0.58041D400 0.31884D400 0.27845D400 0.34568D400
0.44971D0400 0.29300D+00 0.10000D+01 0.35043D400 0.31060D400 0.33012D400
0.444510+00 0.41270D+00 0.40554D+00 0.56075D+00 0.47615D0+00 0.43027D+00
O.100000401 0.22471D+00 0.18436D4+00 0.14473D400 0.28211D400 0.38506D400
0.304Z5D0400 0.31055D+00 0.39635D+00 0.22178D4+00 0O.63533D4+00 0.10000D4+01
0.240510+00 0.279590D+00 0,24275D+00 0.34763D+00 0.328290+00 0,.40373D+00 _J:J
A | vl A
Computing matrices

The correlation matrix and the estimated asymptotic covariance matrix of the correlations can be
computed and saved by PRELIS interactively. We illustrate this using the data in pasurveyibm.psf.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type: drop-down list box.

o Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.

LISREL for Windows: PRELIS User’s Guide
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0 Click on the Open button to open pasurveyibm.psf in a PSF window.
0 Select the Output Options option on the Statistics menu as shown below

i LISREL Windows Application - [pasurveyIBM.PSF]

Dﬁile Edit Daka Transformation | Statistics Graphs  Muolblevel SurveyGLIM  Miew Window Help

| D|=|es|m| &[] J

Daka Screening

Impute Missing Yalues ...

=1ol x|
=18 x|

4 F M | 0 & % = fultiple Imputation. ..
NOSAY1 | VOT  goual Thresholds. . E1| ToucH1 |INTERES1| NosAY2 | voTING2 [t

1 Fis Threshalds. .. .00 2.00 3.00 .00 3.00 =

2 300 Homageneity Test ... .0o 3.00 300 3.00 X
3 2.00 Mormal Scores. .. a0 2.a0 1.00 2.00 2.00
4 3.00 _ .00 3.00 3.00 3.00 2.00
5 2.00 e ErelieiE, 00 1.00 2.00 3.00 2.00
6 3.00 (o382 RS o .00 2.00 2.00 2.00 2.00
7 3.00 LS A e .00 3.00 3.00 3.00 3.00
8 2.00 el R S o .00 1.00 1.00 2.00 2.00
9 3.00 SR oo 2.00 2.00 300 2.00
10 1.00 USSR ICEHS e | i 1.00 1.00 3.00 3.00

2.00 S .00 2.00 2.00 1.00 100 -

Al LIJ

Cutput Cptions . ’_WI— >

to load the Output dialog box.

O O O O O

dialog box.

—Mament b atri

=l

¥ Savetofile: [~ LISREL system data

I Correlations

Ipasuwe_l,libm.cor

—Means
[ Save to file:

Data

[ Save the transformed data to file:

Width of fields: I‘I 5
Murnber of decimals: IB

— Standard Deviations
[~ Save to file:

—Azymptatic Covanance Matris
W Save to file: [~ Print in output

Ipasuwe_l,libm.ac:m

—Azymptatic Y arances

[ Save tofile: I Print in output

Mumber of repetitions: |1

I Rewind data after each repetition

™ Prirt bivariate frequency tables

¥ Prirt tests of underlying bivariate nomality
I~ Perform tests of multivariate normality

I~ wide print

' Random seed

" Setseedio |1 23456

ak I Cancel |

0 Click on the OK button to open the text editor window for pasurveyibm.out. A portion of

LISREL for Windows: PRELIS User’s Guide

Select the Correlations option from the drop-down list box in the Moment Matrix section.
Check the save to file check box in the Moment Matrix section.

Enter the name pasurveyibm.cor in the corresponding string field.
Check the save to file check box in the Asymptotic Covariance Matrix section.
Enter the name pasurveyibm.acm in the corresponding string field to produce the following
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the output file is shown below.

MNOZAT1
WVOTING1
COMPLEZEL
NOCAREL
TOUCH1
INTEREZ1
NOIATE
VOTINGZ

CMDT BV
J 7T

NOIATL

20000000

VOTING1

e o o Y

.ooa
322
321
281
L3E0
258
.510

Rl

COMPLEX1

O Y

.0oa
217
.347
L3775
231
306

aesa

= pasurveyIBM.OUT

Correlation Matrix

=10l %]

NOCAREL

20000k

.00o
-B74
. 693
402
264

Fa4a

TOUCHL

2000 =

.ooo
.74
254
268

1E2

INTERES1

200K

-0oo
2334
2307

17

o
Pl oA

Thus, the correlation matrix is saved as the text file pasurveyibm.cov in the same subfolder as that
of pasurveyibm.psf. The corresponding estimated asymptotic covariance matrix is saved as the
binary file pasurveyibm.acm in the same subfolder.

Homogeneity test

The homogeneity test (see Joreskog & Sérbom 1999, pages 173-176) is a test of the hypothesis that
the marginal distributions of two categorical variables with the same number of categories (k) are

the same. The y? statistic for testing this hypothesis has k -1 degrees of freedom. The

homogeneity test is particularly useful in longitudinal studies to test the hypothesis that the
distribution of a variable has not changed from one occasion to the next. We now use the data in
pasurveyibm.psf in the TUTORIAL subfolder to demonstrate the homogeneity test. This is

accomplished interactively as follows.

O O O O O

LISREL for Windows: PRELIS User’s Guide

Select the Open option on the File menu to load the Open dialog box.
Select PRELIS data (*.psf) from the Files of type: drop-down list box.
Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
Click on the Open button to open pasurveyibm.psf in a PSF window.

Select the Homogeneity Test option on the Statistics menu as shown below
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£5i LISREL Windows Application - [pasury¥eyIBM.PSF] — |Elli|

DEiIe Edit Data Transformation | Statistics Graphs  Moltlevel SurvewGLIM  Yiew Window Help _|ﬁl|ﬂ

= Data Screening
J DIBI-IE s Iﬁlﬁl —j Impute Missing Yalues ...
4 4+ M | M E W = tultiple Imputation. ..
NOSAY1 | VOT £l Thresholds... E1| ToucH1 [INTERES1| NosAvYz | v
1 Fix Threshalds. .. .00 2.00 3.00 2.00 -
2 3.00 Homageneity Test ... ] 3.00 j.oo 3.00 [}
3 2.00 Morrnal Scores, a0 2.00 1.00 2.00
4 300 . .00 300 3.00 3.00
5 2.00 ek .00 1.00 2.00 3.00
3 200 et gl alais . oo 2.00 200 200
7 3.00 L EHE (RSN S ooo .00 300 3.00 3.00
8 2.00 el g .00 1.00 1.00 2.00
q 3.00 RS i} 2.00 2.00 3.00
10 1.00 Two-Stage Least-Squares... I 1.00 1.00 3.00
11 2.00 S .00 2.00 2.00 .00
ll—l Outpukt Options .. LI_I
Homegeneity Test ’_WW o

to load the Homogeneity Test dialog box.
0 Select the labels NOSAY1 and NOSAY2 in the Ordinal Variables: variable list.

o0 Click on the Add button to add the line Homogeneity test for NOSAY1 and NOSAY2 to the
syntax box.

0 Repeat this for COMPLEX1 and COMPLEX2, NOCARE1 and NOCARE2, TOUCH1 and
TOUCH2 and INTERES1 and INTERES? to produce the following dialog box.

Homogeneity Test |

Ordinal wariables:

Cancel | BEun |

TOLCH1 i

INTEREST
HNOSAYE
WOTINGZ
COMPLE=Z
NOCAREZ
TOUCH2

Output Uptionsl Swntas |

LI Femowve |

Homogeneity test for NOSAYT and NOSAY2
Homogeneity test for YOTINGT and YOTIMNG2

Harageneity test for COMPLEX] and COMPLEXZ2
Haomaogeneity test for MOCARET and MOCAREZ
Homageneity test for TAOUCHT and TOUCHZ2
Haomaogeneity test for INTEREST and INTERESZ

To select mare than one variable at a time.hold down
the CTRL key while clicking on the pair of variables to
be selected

0 Click on the Run button to produce the text editor window for pasurveyibm.out. A portion
of this output file is shown below.
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I=TE

Homogeneity Tests

Varishle ws. Variable Chi-5gu. D.F. P-Walue

O3ALT1 w=. NOIAYZ 15.626 3 o0.001
VOTING1 ws. WOTINGEZ ZB.674 3 o.ooo
COMPLEE]l ws. CCOMPLEXZ2 7.307 3 0.063
MNOCARELl ws. NOCAREZ 16.4:22 3 0.001

TOUTCHL w=. TOWCHZ 13.2886 3 o0.004
INTEREZ1 ws. INTERE3:Z 13.093 3 o0.004

4| | 3

Loqgistic regression example using political action survey data

In practice, it often occurs that the response variable of a study is ordinal rather than continuous. In
this section, logistic regression analysis is more appropriate than multiple linear regression
analysis. We now demonstrate how to use PRELIS to fit a logistic regression model to data.

The model

When the response variable follows a multinomial or Bernoulli distribution, a model that
accommaodates the pattern is the logistic functional form

3 1

The transformation to linearity is

logit(y)=In——=xB+¢,

y
1-y

where y is an endogenous or jointly dependent variable, x = (%, %,,..., X;)" is a set of exogenous

variables, g = (,Bl,ﬂl,-~-,,8q) is a set of unknown parameters and ¢ is the error term.

The logistic model to be fitted to the data in pasurveyibm.psf may be expressed as

logit(NOSAY1) = j3, + 3, AGE + 8,GENDER + 3,EDUCAT + ¢,

where S, denotes the intercept, £,, B, and S, denote unknown regression weights and & denotes
an error term.
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The analysis

We fit the model above to the data in pasurveyibm.psf as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type drop-down list box.
0 Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
o0 Click on the open button to open pasurveyibm.psf in a PSF window.
0 Select the Logistic Regressions option on the Statistics menu as shown below
=1
D Eile Edit Data Transformation | Statistics  Graphs  Mulkilewel  SurvewGLIM Yiew  Window Help =1
M =) Daka Screening
J lelbl.l s |&I| ;1 Impute Missing Yalues ...
M 4 r M |['£]-‘I E X% X Multiple Imputation. ..
NOSAY1 | VOT  goual Thresholds. . F1| ToucH1 INTERES1| NOSAY
1 Eix Thresholds. .. .00 2.00 3.00 I;I
2 3.00 Homogeneity Test ... a0 3.00 3.00 i |
3 2.00 Maormal Scores. .. .0 2.00 1.00 i
4 3.00 . 00 3.00 3.00 :
3 2.00 IR (R .00 1.00 2.00 :
B 3.00 e R . .00 2.00 2.00 :
7 3.00 LS (N o . 3.00 3.00 :
8 2.00 e == .00 1.00 1.00 :
9 300 S CEE e Iili] 200 2.00 ;
10 1.00 ISR ICEEs o | ] 1.00 1.00 :
11 2.00 I — 00 2.00 2.00 i
| ooLsepens s
Qukput Options ... ,_W,_ 4
to load the Logistic Regression dialog box.
0 Select the label NOSAY1 in the Variables list box.
o0 Click on the top Add button to transfer the label NOSAY1 to the Ordinal Variables: list box.
0 Select the labels AGE, GENDER and EDUCAT in the Variables list box.
0 Click on the bottom Add button to produce the following dialog box.
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Logistic Regression |

Wanables: Ordinal Yarnables:
VOTINGT AI MOSAY
COMPLEX1
NDCARET > |
TOUCH1
INTERES1 << Bemave |
MOSAY2
VOTING2
COMPLEXZ Covariates:
MOCAREZ AGE
TOUCHZ GEMDER
INTERES2 EDUCAT
AGE
GEMDER << Hemove |
EDLCAT

[~ Altemative Parameterization

Suntax Run I Cancel

To zelect mare than one wariable at a time,hold dow the
CTRL key while clicking on the wariables to be zelected

o0 Click on the Run button to produce the text editor window for pasurveyibm.out. A selection
of this output file is shown below.

1=k

Univariate Logit Regression for NOSAY1
Gtandard Parameterization

Thresholds: -0.5888 1.0z24 4.2604

NO3AY1 = 0.00607*%AGE + 0.0390*GENDEER + 0.674*EDUCAT + Error, R* = 0.170

Standerr (0.00433) [0.145) (0.111)
Z-walues 1.382 0O.268 £.052
P-values 0.167 o.7as 0.000
| | »

Multivariate probit regression example using political action survey data

Probit regression analysis is very useful when the response variable is ordinal rather than
continuous. In this section, we use PRELIS to fit a multivariate probit regression model to data
interactively.

The model

The general probability model for the probit model is given by
Prob(y< j)=®(p'x).

where y is an endogenous or jointly dependent variable, x = (%, X;,.... X;)" is a set of exogenous

variables, Bz(ﬁl,,b’l,-~-,ﬂq) is a set of unknown parameters and ® denotes the cumulative
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distribution function of the standard Normal distribution.

The specific multivariate probit regression model to be fitted to the data in pasurveyimp.psf is
given by

Prob( NOSAY1< j) = d)(ﬂo + B, AGE + ,GENDER+ ﬂ3EDUCAT), j =-0.527, 0.548, 2.425
and

Prob(NOSAY2 < j) = ®( 8, + 4, AGE + 5,GENDER+ 8,EDUCAT), | =-0.980, 0.347, 2.324

where g, B, B, and S, denote unknown regression weights.

The analysis

We fit the model above to the data in pasurveyibm.psf as follows.

0 Select the Open option on the File menu to load the Open dialog box.
0 Select PRELIS data (*.psf) from the Files of type drop-down list box.
o Browse for the file pasurveyibm.psf in the TUTORIAL subfolder and select it.
o0 Click on the Open button to open pasurveyibm.psf in a PSF window.
0 Select the Probit Regressions option on the Statistics menu as shown below
=1
D Elle Edit Data Transformation | Statistics Graphs  Multilevel SurvewGLIM  Wiew  Window Help & =l
= =N ] Data Screening
J Dlililﬂ s I'ill —j Impute Missing Yalues ...
4 4 F P | H & ¥ X Multiple Imputation. ..
NOSAY1 | VOT  goual Thresholds. . E1| ToucH1 |INTERES1| NOS.
1 Fix Thresholds... a0 2.00 3.00 -
2 3.00 Homaogeneity Test ... ] 3.00 3.00 [
3 2.00 Mormal Scores. .. .0 2.00 1.00
4 3.00 .00 300 3.00
5 200 PR o .00 1.00 2.00
& 300 Censored Regressions. .. 0 200 200
7 300 Logistic Regressions. .. 0 300 300
8 200 Probit Regressions. .. ] 1.00 100
g 300 R .00 200 200
10 100 Two-Stage Least-Squares. .. o 100 100
11 2.00 e — .00 200 200 =
LI_I Oukput Oplions L., ,_W,_Ll_/‘
2

to load the Probit Regressions dialog box.
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0 Select the labels NOSAY1and NOSAY?2 in the Variables list box.

0 Click on the top Add button to transfer the label NOSAY1 and NOSAY2 to the Ordinal
Variables: list box.

0 Select the labels AGE, GENDER and EDUCAT in the Variables list box.
o0 Click on the bottom Add button to produce following dialog box.

Probit Regressions |

“arniable List Ordinal Wariables:
HOSa51 MOS2AY1

YOTINGT NOSAYZ
COMPLEX1 &I

NOCARE]

roucky || e |

INTERES

WOSaY2

VOTINGZ o
COMPLE=2 Cowariates:
NOCAREZ AGE
TOUCHZ ] |GENDER
INTERES2 A |Eoucar

AGE
GENDER < Heove |

EDLICAT

[ Altermative Parameterization

Output Dptions... | Fix Threshalds. .. |
Marginal Thresholds. .. |
Suntax I Eun I Cancel |

0 Click on the Run button to produce the text editor window for pasurveyibm.out. A portion
of this output file is shown in the following text editor window.

pasurveyIBM.OUT - 1O] x|
IUnivariate Frokbit Regression for NOSATZ =

Standard Parameterization

Thresholds: —-0.930 o.347%7 2.324

NO3ATZ = 0.00433*FAGE + 0.0940*GENDER + 0.Z286*EDUCAT + Error, R* = 0.0387

Standerr [0.00254) [0.0838) [0.0630)
Z-walues 1.901 1.1z22 4,540
P-values  0.057 o.ze6z2 0.000
-
4 | 3

The Chi-square values are written to the text file pasurveyibm.fit. We access this file as follows.

Select the Open option on the File menu to load the Open dialog box.

Select the Output (*.out; *.fit) option from the Files of type: drop-down list box.

Browse for the file pasurveyibm fit in the TUTORIAL subfolder and select it.

Click on the open button to open the following text editor window for pasurveyibm fit.

O O O O
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RETE

MOSAT] 1539.431 38.143 3 AGE GEMNDER EDUCAT
MNOZLYZ 1410.378 22.945 3 AWGE GENDER EDUCAT -

| »
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